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Communication Systems

This paper extends theories of public goods to interactive communication
systems. Two key public communication goods are identified. Connectivity
provides point-to-point communication, and communality links members
through commonly beld information, such as that often found in databases.
These extensions are important, we argue, because communication public goods
operate differently from traditional material public goods. These differences
have important implications for costs, benefits, and the realization of a critical
mass of users that is necessary for realization of the good. We also explore
multifunctional goods that combine various features and hybrid goods that link
private goods to public ones. We examine the applicability of two key
assumptions of public goods theory to interactive communication systems. First,
jointness of supply specifies that consumption of a public good does not
diminish its availability to others. Second, impossibility of exclusion stipulates
that all members of the public have access to the good. We conclude with
suggestions for further theoretical development.

Public goods theories grapple with the age-old problem of how to induce
collaborative problem solving and other forms of collective action among
self-interested individuals, groups, or organizations, assuming, of
course, that they share at least some common goals. When successful,
such collective action generates so-called public goods, such as parks,
roads, libraries, neighborhood brush removal for fire prevention, beach
cleanups, or other organized collective goals. Inducing collective action
for interorganizational efforts is also a formidable challenge, applied in
such diverse arenas as the United Nations, business cartels, conglomera-
tions of charitable organizations, the Japanese keiretsu, and health ser-
vice provider networks.

Possibilities for collective action have expanded with recent advance-
ments in information and communication technologies such as electronic
mail, cellular telephones, and fax machines as well as the increased avail-
ability, complexity, and linkages of database systems, electronic bulletin
boards, and other public and private information forums. These new
capabilities can, in certain contexts and with appropriate inducements,
support electronic communities such as the City of Santa Monica’s Public
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Electronic Network. This network provides an electronic forum for resi-
dents to share information directly among themselves, as well as a mech-
anism for input to city policy formulation (Schmitz, Rogers, Phillips, &
Paschal, 1993). Yet, new technologies can also fail to deliver the ex-
pected set of linkages, such as in the case of the residential video tele-
phone.

At the organizational level new technologies can support collective
action through information-sharing capabilities that transcend organiza-
tional boundaries. Badaracco (1991) referred to such interorganizational
information-sharing networks as “knowledge links” (rather than “prod-
uct links”). Recent examples include the microcomputer consortium of
universities, the Sematech venture in the electronics industry, and at-
tempts to develop an information clearinghouse of community resources
for rebuilding Los Angeles after the 1992 riots. As the relative lack of
success of the latter two examples indicates, these collaborative interor-
ganizational efforts are often difficult to launch and even harder to sus-
tain. Key impediments to such collective action frequently lie in inducing
organizations to jointly supply the information in service of mutual inter-
ests and to employ the technological platforms that permit collaborative
information processing.

These concerns point to a significant opportunity for studies of collec-
tive action. Public goods theory can be extended to explain the condi-
tions associated with the relative success or failure of interactive commu-
nication system linkages among individuals. However, most of the
theory and research on collective action has focused on traditional mate-
rial public goods such as parks and bridges (e.g., Barry & Hardin, 1982;
Marwell & Oliver, 1993; Oliver, Marwell, & Teixeira, 1985; Olson,
1965; Samuelson, 1954). To date, information and communication
forms of public goods have received very little attention. This omission
is crucial because information and communication systems possess two
features that distinguish them from material forms of public goods—
connectivity and communality. We argue in this article that these two
unique features lead interactive communication public goods to behave
differently than traditional material goods in the collective action con-
text. This, in turn, implies that several modifications are required to
develop a useful theory about interactive communication public goods.

The purpose of this article is to further advance recent extensions of
public goods theory to the realm of interactive communication systems
(Connolly & Thorn, 1990; Markus, 1990). First, we review “public”
goods theory and recent applications to information and communication
systems. Second, we develop the concepts of connectivity and commu-
nality as special forms of public goods. Third, we examine the assump-
tions underlying the theory and propose several modifications that are
appropriate for interactive communication systems. Finally, we raise sev-
eral issues that stem from this work and propose future lines of develop-
ment.

All theoretical development, including the present effort, requires the
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explication of concepts that are necessarily abstract. Therefore, to link
these abstractions to concrete instances where interactive communication
systems are critical to successful collective action, we provide a series of
examples. These examples are selected to illustrate a variety of different
communication systems. In order to provide some continuity and integ-
rative thrust one example is also carried throughout the discussion. We
begin with a background for this example and then turn to our explica-
tion of the central tenets of public goods theory.

Collective action through interactive communication systems offers
the potential for substantial benefits in many areas of significant public
concern such as law enforcement. Efforts to control the importation,
distribution, and sale of illegal narcotics have been severely hampered by
the lack of cooperation across federal, state, and local levels of the crimi-
nal justice community (Bureau of Justice Statistics, 1992). This fragmen-
tation of efforts, and occasional conflicts over jurisdiction, adds to the
already serious concern that organized illegal drug cartels are making
significant advances by using interactive communication technology.
Multijurisdictional alliances among antidrug organizations can offer sig-
nificant counterpressures (Chaiken, Chaiken, & Karchmer, 1990). Ad-
vanced information and communication systems provide a platform for
information sharing that can support collective police action and can
match the sophistication and communication technology used by the
drug cartels. The key is to induce criminal justice organizations to work
together and share information (Bureau of Justice Statistics, 1992).
However, the sharing of privileged drug enforcement information by
officers entails potentially significant costs, including officer safety, that
can serve as disincentives to truly collective efforts.

Theoretical Approaches

The concept of the public good has a long history, mostly in Continental
philosophy. John Locke, David Hume, Adam Smith, and John Stuart
Mill all addressed the concept to varying degrees. In this section we first
review the foundations of public goods theory. Then we examine two
recent theoretical extensions to interactive media and discretionary data-
bases.

Public Goods Theory

The modern discussion of public goods is derived from economic theory
and Samuelson’s (1954) formulation. The defining characteristics of a
public good are jointness of supply (Barry & Hardin, 1982) and impossi-
bility of exclusion (Head, 1972). Jointness of supply stipulates that “one
person’s consumption of it does not reduce the amount available to
anyone else” (Hardin, 1982, p. 17). It is difficult to think of a physical
good that truly is held in joint supply. For example, although one’s use
of a public park generally does not diminish another’s enjoyment of it,
there may be occasions when the number of visitors to the park reaches
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a point where no more visitors can be accommodated. In such a case,
parks exhibit “crowding” (Barry & Hardin, 1982, p. 196) and one’s
consumption of the good effectively reduces the amount available to
another. Chamberlain {1974) noted that most public goods will suffer
from crowding and thus few goods are purely joint in nature. Even clean
air, which arguably was held in joint supply prior to modern industrial-
ization, can no longer be said to be held jointly. Certainly there are
enough people and organizations who consume clean air today in such
a manner that its supply is greatly altered, even reduced, for others.
Samuelson’s (1954) formulation recognized this general problem, but as
his focus was designed to describe the “pure theory” of public goods (p.
387), the rarity of perfectly joint goods was not considered an impedi-
ment. Head (1972) and Chamberlain (1974) subsequently focused on
relatively rather than perfectly joint goods.

Impossibility of exclusion from a public good stipulates that “it is

impossible to prevent relevant people from consuming it” (Barry & Har-
din, 1982, p. 31).! Within the public under consideration, all members
have an opportunity to benefit from the good. For example, members of
the relevant public cannot be denied access differentially to the public
good of a public park or road, except in cases of emergency. Chamber-
lain (1974) offers a more refined definition by pointing out that “individ-
uals who do not share in paying for the good cannot be excluded from
enjoying the benefits of the good. The benefits accrue automatically to
all individuals” (p. 707).
Size of the public and the free-rider problem. One of Samuelson’s (1954)
key postulates was that spontaneous provision of a public good by the
aggregate desires of decentralized populations was impossible. Some
form of central authority is necessary to provide the good (p. 389).
Olson (1965) explored this idea by developing a “logic of collective
action” which combined public goods theory with Von Neumann and
Morgenstern’s (1944) game theory. Olson’s method was to view the
provision of collective goods as an n-player, iterated prisoner’s dilemma
game. A key issue related to willingness to contribute is individuals’
perceptions of whether their individual contributions could make a visi-
ble difference in the level of the good. The principle finding was that
large groups would tend to fail in obtaining a public good because indi-
vidual contributions were not very noticeable; conversely, small groups
would succeed because contributions were more noticeable. Subsequent
investigations have focused primarily on this “size problem” (Chamber-
lain, 1974, Hardin, 1982). Critics of Olson’s claim (e.g., Oliver & Mar-
well, 1988) argue that high jointness of supply makes cost unrelated to
group size; therefore, size may be positively related to noticeability of
contributions and the likelihood of collective action (Marwell & Oliver,
1993; Oliver, 1993).

A derivative of the size issue is the “free-rider problem” (Barry &
Hardin, 1982; Sweeney, 1973). Free riders are those who enjoy the
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benefits of a public good without contributing to its establishment or
maintenance. Sweeny (1973) defined a free rider as one who “will per-
ceive his efforts to be unnecessary and will withhold part of his contribu-
tion knowing that the efforts of others will be sufficient to achieve the
goal” (p. 279). Theoretically, free riders are more likely in large groups,
where contributions are less noticeable and benefits are divided more
broadly (Olson, 1965). However, high jointness of supply in large
groups, as noted above, may serve to reduce these tendencies (Marwell
& Oliver, 1993).

Interest and resource heterogeneity. Another key concern of public
goods theory is the heterogeneity across members of a community. This
heterogeneity takes two forms: (1) peoples’ interests in achieving the
good, and (2) the resources they can bring to bear to make it happen.
Ironically, greater heterogeneity can favor collective action when the
mean level of interest or resources would otherwise produce failure, or
can inhibit collective action when the mean level would have produced
success (Oliver, 1993, p. 285).

Consider the former case, when the mean level of collective contribu-
tions is deficient. Variation in a population increases the likelihood that
there will be at least some individuals who are interested or resourceful
enough to find ways to develop the good (Oliver, Marwell, & Teixeira,
1985). For example, although most people want fresh lakes and unpol-
luted oceans, those who want them most will be swimmers, boaters, and
divers. These persons will be most motivated to take action to ensure
that we have them. Similarly, although most members of a community
may want legislation to ban polluting their water resources, those who
have the greatest political clout will have the greatest likelihood of secur-
ing the protective legislation for the whole community.

On the other hand, heterogeneity can stand in the way of collective
action even when mean levels of interest or resources appear sufficient.
Collective action that restricts an individual’s contributions to within
narrow ranges should be especially prone to this problem. As variation
in the population increases, the interests or resources of some individuals
fall too low for other individuals to make up. One example is a fair
democratic election. Individuals are restricted to casting a single vote and
must make a certain minimum investment of time and effort to do so.
Suppose in a particular election that the mean level of resources (e.g.,
time, transportation to a polling place, etc.) is sufficient for everyone to
vote, but in fact that a majority of the eligible electorate cannot make it
to a polling place. The government would fail to gain legitimacy through
a fair election. The most that a few wealthy individuals could do is to
attempt to make the polls universally accessible by financing the election
more amply. Casting the actual votes is a collective action that demands
broad participation by members of the public in order to succeed.
Critical Mass Theory of Interactive Media
An interesting recent extension of traditional public goods theory is Mar-
kus’s (1990) critical mass theory of interactive media. Markus’s theory
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focuses on a public good in the form of universal access to an interactive
communication medium. The universal access good is realized when
each member of the public of interest (what Markus terms “community”)
is able to communicate with every other member via the medium (e.g.,
universal access to the public of a nation via a national telephone sys-
tem). A key issue in the development of universal access is achieving
critical mass— a sufficient number of individuals willing to pay the costs
of adopting a medium in the absence of universal access. Without a
sizable number of communication partners available through it, individ-
uals are unlikely to adopt the technology and implementation will fail
{Markus, 1990, p. 196). Thus, the likelihood of success for a new inter-
active medium is linked to reciprocal interdependence across adopters
and potential adopters. This interdependence is particularly problematic
because early adopters can elect to return to nonadopter status if they
judge that not enough others have adopted to make continued participa-
tion worthwhile.’

Markus (1990) argued that community size is related in complex ways
to the realization of universal access. Large communities are more likely
to realize universal access when a substantial infrastructure is required
or when benefits continue to increase with the number of users. Small
communities, on the other hand, should be favored in those cases where
little infrastructure is required, because costs are proportional to the
number of users. Markus also accepts the premise of public goods theo-
ries where heterogeneity of expected benefits and contributory resources
facilitates realization of the good.

Three key factors are important to realize universal access to interac-
tive media (Markus, 1990, pp. 206-208). Task interdependence in task-
based communities implies heterogeneity because it often results from
functional specialization. Specialization creates pockets of information
resources that are more accessible within than outside the specialist sub-
group. Centralization of resources promotes universal access because
resources are more unevenly distributed in centralized communities,
which tend to be functionally specialized, as compared to decentralized
communities where each node must have a sufficient variety of functional
resources to operate fairly independently. Geographic dispersion of in-
formation sources implies that some sources will be more distant than
others. The more distant sources will be more attracted to interactive
media as a means of communicating vital information.

Discretionary Databases as Public Goods

An alternative extension of public goods theory focuses on a type of
information public good that Connolly and Thorn (1990) termed discre-
tionary database: “a shared pool of data to which several participants
(individuals, departments) may, if they choose, separately contribute
information” (p. 221). Such databases are most valuable when they con-
tain useful and timely information. The key problem is that the payoff
function for individual contributors rewards withholding rather than
contributing information, because each contribution benefits all users
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except the contributor, who already has the information. Such informa-
tion goods, then, are likely to be undersupplied.

Countervailing incentives can reduce the cost of contribution and in-
crease the payoff to contributors. An organization might subsidize con-
tributions, such as providing data-entry equipment and personnel, train-
ing on system use, or awards for contributions. However, when
incentives are greater than costs, persons will be tempted to contribute
volume rather than quality of information, producing an oversupply of
information, not all of which may be valuable. Consider the example of
the interorganizational drug enforcement information system mentioned
earlier. One inducement to contribute information to an ongoing drug
investigation provided by current federal law is that a portion of assets
seized from drug criminals and subsequently sold by the government is
returned to the participating law enforcement organizations. The value
of these seized assets (e.g., cash, bank accounts, houses, boats, airplanes,
and any other asset used in illegal drug activity) can be quite substantial,
running as high as millions of dollars. To the extent that a participating
organization’s share of asset seizures is based on the volume of informa-
tion it contributed to the investigation, there is an incentive not to screen
out irrelevant, redundant, or low-quality information.

According to Connolly and Thorn (1990), the motivational mecha-
nism in operation for contributions to a discretionary database is the
norm of reciprocity. Individuals will contribute to the extent that they
believe their contributions will be reciprocated by others. The reciproca-
tion mechanism has implications for both optimal group size and the
effects of heterogeneity of interests and resources. First, small systems
will induce greater contributions, since the reciprocal link between con-
tributor and user will be more visible. Second, inequalities (heterogene-
ity) across users in information quality, cost, or benefit will reduce con-
tributions, since reciprocity is more difficult to obtain when resources
possessed by the different contributors are not equal. This theory differs
from other public goods formulations that predict greater likelihood
of collective action under conditions of heterogeneity of interests and
resources. Nevertheless, both Connolly and Thorn’s experimental study
(1990) and Rafaeli and LaRose’s (1993) survey of users of public bulletin
boards found Connolly and Thorn’s predicted patterns with respect to
both group size and inequalities.

Connectivity and Communality as Public Goods

in Interactive Communication Systems

Markus’s (1990) critical mass theory of interactive media and Connolly
and Thorn’s (1990) formulation of discretionary databases illustrate two
distinct classes of public goods involving interactive communication sys-
tems. The systems themselves are not public goods. Rather, the public
goods are the communication and information functions that the systems
can provide. In this section we distinguish two general function-based
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classes of information and communication public goods: connectivity
and communality. Universal access discussed in the prior section can be
viewed as an outcome arising from provision and use of an interactive
media system based on a connective public good. A discretionary data-
base is shared information accessible to all members who participate in a
communal public good.

Connectivity

Connectivity fulfills one of the most basic functions of communication —
to link members together (McQuail, 1987, p. 331). Markus’s (1990)
universal access falls within the broad class of connective public goods.
Connectivity involves direct communication among members of a public.
Full connectivity rests upon the creation of a jointly held system that
provide all members of the public with the means to communicate with
each other. Full connectivity has been a central concern in the develop-
ment of a wide variety of communication systems, such as the federal
postal service at the national level and the public bulletin board at the
community level. Full connectivity needs are also evident in the develop-
ment of transportation systems, such as extensive networks of roads and
railroads for land-based connection and complex route structures for air
or sea travel. The underlying rationale for full connectivity is that the
public’s good is secured, in part, by the ability of all of its members to
communicate privately, associate freely, and link easily with any sub-
group of persons or other entities (e.g., businesses) as they see fit through
the use of common carriers.

The capability for full public connectivity creates a vast potential for
direct contact between members that may not materialize in practice.
Telephone usage illustrates the point. Although each user could call any
number at will and expect an answer of some sort, no single user ever
does call them all. Characteristic of normal telephone usage is a large
number of relatively small, overlapping, and often shifting coalitions of
users who contact each other directly. The more unpredictable the need
for direct connection between specific user nodes, the more valuable is
full connectivity. A preexisting infrastructure minimizes the barriers to
making a new social contact whenever the need arises.

For a given technology and user group, the most economically viable
system might not be fully connected, if social contacts are sufficiently
predictable and slow to change. The marginal cost of adding new con-
nections in the event of changing demand could be less than providing,
in advance, for all possible connections. A system that provides less
than full connections may nevertheless offer optimal connectivity. An
optimally connected system’s long-term viability depends on how respon-
sively it matches the dynamic pattern of social relationships by providing
the fullest connectivity desired.

Communality

A second class of public goods attained through communication is com-
munality, where members jointly hold a single body of information.
Communality is the true good underlying discretionary databases. Com-
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munality rests upon the creation of a forum for collectively sharing infor-
mation. Each member may draw upon this store and at least some must
contribute to its maintenance. Examples of information systems that
provide communal goods include census records, trade association statis-
tics for an industry, a city library, or a company bulletin board.

Communality provides for a wider variety of information exchanges
than connectivity, or the direct exchange of information between pairs
of individuals. In addition to direct exchange, communality facilitates
generalized and productive types of exchange (see Cook, 1991, pp. 37-
38). Direct exchanges are still possible, as Connolly and Thorn (1990)
emphasized in their discussion of discretionary databases. Systems of this
sort function as information marketplaces, helping sellers and buyers {or
producers and users) to locate each other through the information they
contribute to a common pool. Participants’ ultimate purpose is to pro-
ceed toward direct, dyadic connections.

By contrast, generalized exchange is a pattern of social exchange
where an individual may contribute to and receive resources from differ-
ent people. As an illustration, suppose that 100 people donated books to
create a public library. Each also borrows books from the library. It is
unlikely that Person A would borrow only books donated by Person B,
and vice versa, so that only dyadic exchanges took place. More likely is
that a subset of people would be interested in books donated by Person
A while Person A would be interested in books donated by a different
subset of people. Any sense that donations are reciprocated would be
distributed across a number of individuals or, most likely, mediated by a
sense of membership in the collective (Ekeh, 1974). A discretionary data-
base could function in this way, too.

Information sharing sometimes also produces more than the piece-
meal exchange of divisible information units. Instead, information is
assembled and analyzed to create something new. Census records and
industrial statistics exemplify how information can be combined into a
new product that is more than simply the sum of its parts. The national
patterns that emerge from these data establish a basis for formulating
broad public policy or business strategy. This is productive exchange,
where members of the relevant public benefit from the communal prod-
uct they make possible by their contributions of information. As in the
case of generalized exchange, a norm of direct reciprocity is of little
relevance since dyadic exchange is not evident. Rather, other norms are
liable to govern judgments as to who is or is not free riding (e.g., equity;
see Stolte, 1987).

Although information exchange via technology is the focus of the
present article, communal information need not be mediated. A face-to-
face group meeting has the purpose of providing communality, where
private sidebar discussions typically violate the norm of including every-
one in the discussion. Moreover, a collective’s symbols, sagas, and the
forums by which they are sustained represent communality. The essence
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of communality is found in the forging of a collective identity and pur-
pose. Theorists including Bormann (1983; symbolic convergence) and
Habermas (1979; public sphere) have focused on the circumstances
wherein this occurs and its necessity to the welfare of any public. Thus,
the communal good need not be based in such tangible media as a written
or electronic text, for example, even though in many cases such media
contribute to accessibility and, therefore, to broad and timely public
participation.

Realization of a Connective Public Good

Costs and benefits impact on the ability to realize a connective public
good. To examine these issues we first distinguish two dimensions of
connectivity.

Physical and social connectivity. Connectivity has two components.
First, physical connectivity among the nodes is realized by the infrastruc-
ture that makes direct communication possible. Examples of physical
connectivity include the miles of telephone wire and attendant switching
hardware for the telephone system, the network of roads, railroads and
air and sea routes that makes possible the physical movement of mail and
packages, earth- and space-based radio transceiver systems that provide
linkage without wires, and the computer and telecommunications sys-
tems that make electronic mail feasible.

The second component is the social connection, the participation of
the public in the use of the physical connection. Connectivity in a social
sense could not be provided by the postal system in the absence of people
using it to send materials to each other. The connectivity potential of
electronic mail fails when people do not use their accounts. Physical
connectivity is a necessary but not sufficient condition for connectivity in
a social sense.

Social connectivity is different from physical connectivity in another
very important respect. With physical connectivity, one or more persons
can provide the infrastructure for all, thus ensuring creation of the good.
For example, an organization might provide the hardware for an elec-
tronic mail network, and a subset of users might generate the necessary
software and set up accounts for everyone. These few actors could pro-
vide the opportunity for all to participate. The other members are free
riders in the sense that they have access to physical connectivity through
an infrastructure that they did not help to provide.

With social connectivity, a few individuals cannot provide the good
for the collective; social connectivity is generated by the active participa-
tion of each member in the use of the physical network. Whereas a public
park could exist as a public good even if few persons actually used it,
a public electronic network would most likely fail in providing social
connectivity if only a few persons used it. The success of the telephone
system as a means of connectivity depends on the actions of individuals
to receive, answer, and initiate telephone calls. Thus, social connectivity
is a critical input to the ongoing feasibility of interactive communication
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systems. Existence of a physical infrastructure with excellent capacity for
linking the relevant public cannot by itself guarantee provision of the
connective benefit, a fact system designers often overlook. A common
explanation for the failure of even technologically superior electronic
mail systems is lack of participation by the target users (Panko, 1984).
Furthermore, social connectivity cannot be achieved by free riding in the
same sense that a free rider can obtain the benefit from a public park. A
person cannot directly benefit from an interactive communication system
without being connected. Thus, persons who drop out of contributing
by withdrawing their social contributions are not free riders. Since they
are no longer connected, they cannot achieve the benefit.

Costs of contribution. Each type of connection, physical and social, has
associated with it different kinds of contribution costs. Costs for physical
connection include such things as hardware and software, as well as
whatever negotiations are required to get a communication system ac-
cepted by those who will administer it. The primary costs will be in the
initial creation of the physical connection, with some ongoing mainte-
nance costs. Political and financial resources will be applied as contribu-
tions.

There are several ways to cover these costs. One way is for a subset of
the public to contribute the physical system for the whole, including both
the centralized equipment and any local devices required by individual
users (e.g., the terminal or computer access to an electronic mail system).
An alternative is for a subset to provide the centralized infrastructure,
while users provide local connective devices at their own gateways. Fi-
nally, users can be asked to subsidize the full cost of both central and
local physical connections. Consider our example of the attempt to cre-
ate a law enforcement consortium. A law enforcement agency with ac-
cess to a large sum of funds from asset seizures, grants, or other sources
could elect to provide the necessary hardware and software for the whole
consortium. Alternatively, such an agency might provide only the central
system, and require each local agency to assume the costs of the local
terminals needed for access. The third alternative would be to require
each agency to contribute some portion of the cost for the central system,
as well as assume the costs of its own local access devices.

The latter two alternatives involve varying degrees of costs to all
members of the public. In all three cases heterogeneity of interests and
resources should still facilitate development of the good, because it indi-
cates the likelihood that a subset of persons will exist who can either
provide the physical connections or provide incentives for individuals to
contribute them {e.g., subsidies for access devices). This latter situation
is similar to the early days of the telephone system, where local wiring,
handsets, and switching were provided at artificially lower rates for con-
sumers. The cost for this equipment was subsidized by higher charges to
business and long-distance customers.

Social connections require an entirely different set of costs, related
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to individual users maintaining an open gateway. Costs include both
subjective and objective factors (Marwell & Oliver, 1993). They include
learning how to use the system, giving up established ways of doing
things, developing and maintaining the interactive social networks re-
quired to use the system, and compiling information to provide to one
another. Markus (1990) also described the need for “communication
discipline” —making oneself available by sending and receiving commu-
nications. The cost of making oneself accessible cannot be borne by
anyone other than each member of the public, although resource-rich
persons might obtain assistance in sending and replying to communica-
tions through support staff. Certainly no subset of contributors can pro-
vide social connectivity for all other members of the public. Also, the
costs of social connection will be ongoing rather than skewed toward the
early phases. This is particularly problematic because adopters can re-
turn to nonadopter status. Subsequently, since costs continue, even the
realization of universal access can be threatened.

Costs of optimal connectivity. An impetus for the maintenance of less
than full connectivity is the high cost of some potential users which
results in their exclusion from the system. Members of a community, say
residents of a city or employees of an organization, may reasonably
expect a particular system to include them all. Yet, certain user nodes
might be unusually expensive to connect (e.g., those in physically remote
locations), or some nodes may be so underused that they seem to contrib-
ute too little to justify their expense. Users who account for the most
overpriced or underused connections look like free riders to other users.
Excessive creation or maintenance costs attributable to certain user
nodes can threaten the entire system, straining the public-spiritedness of
full connectivity.

Again, there are several ways to resolve the problem of covering costs
for the public good. The first is to distribute costs evenly across contribu-
tors, using some connections to subsidize others, such as flat monthly
fees for local telephone connections regardless of call volume. A second
is to require certain users to make greater contributions to offset higher
costs, such as commercial and long-distance customers paying higher
rates to subsidize local service. A third is to exclude some people whose
inclusion costs too much, as with the lack of express mail services to
some remote locations.

Only the first two options maintain a fully connected network. The
exclusion of members based on cost effectiveness backs away from the
idea of full connectivity as a public good. There is, however, no single
definition of “the public” and, consequently, no reason that public goods
theory might not apply where practical constraints restrict membership.
A user public might comprise almost any group of persons, and their
number can shrink or swell over time according to their joint success in
maintaining a system that provides its members with a high degree of
connectivity. Only when members of a certain predefined public insist
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that their exclusion violates sound public policy does the issue of fixed
boundaries become an important issue. A recent example is the case of
private global networks accessible exclusively to corporate interests
(Sirbu, 1992).

Benefits. Any interactive medium operates in the context of other media
that may influence progress toward full connectivity. The existence of a
regularly upgraded telephone network that has realized universal access,
for example, greatly facilitates electronic mail and fax traffic. Existing
telephone lines provide necessary physical connection for these technolo-
gies. Were these new technologies required to start from scratch, uni-
versal fax or electronic mail access would be much more difficult to
achieve.

For social connections, the situation is more complex. The ability to
reach any other member of the public by multiple media (e.g., telephone,
fax, computer-to-computer connections, postal system) reduces the in-
terests in connectivity via new media in a community. This substitutabil-
ity across interactive media also reduces the imperatives for universal
access through the new medium and contributes to the viability of coali-
tions of users in the absence of universal access. (The existence of viable
coalitions is described in detail later.) Substitutability is likely to work
primarily against universal access for a new medium. However, in special
circumstances the availability of complementary media may have the
opposite effect, facilitating use of a new medium if it can be treated as
one aspect of a multimedia system. Consider the ease with which the
same textual message in a computer file can be sent via electronic mail or
a fax modem. An individual might be willing to learn how to send
the text through electronic mail to those who have accounts but no
fax-receiving capabilities, since the same file can be sent via fax modem
to others of the public who have not adopted electronic mail but who
have fax-receiving capabilities. That is, persons may be willing to experi-
ment with a new form of connection when there are other media that
connect with nonadopters, so that in combination the multimedia system
is fully connected.

With the exception of such special circumstances, the net effect of
substitutability is that the new medium must provide better or cheaper
connectivity on important dimensions to users in order for them to be
willing to bear the social costs of personal adoption. Because connectiv-
ity is not unique, critical mass may develop more slowly, if at all, and
universal access will be difficult to achieve.

Realization of a Communal Public Good

Distributed versus clustered resources. Imagine a dating service in
which the potential dates did not reveal any information about them-
selves for the communal record. The administrators of the system might
be able to track down basic demographic information on subscribers
(age, race, etc.) from various public records or previous dates, but the
information that other subscribers would find most useful is that which
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individuals could uniquely provide about themselves. The success of such
endeavors rests heavily on the willingness of each subscriber to contrib-
ute personal information to the database. When information resources
are distributed, participation in the information system by each member
is a necessary condition for the success of the communal endeavor. We
have seen for social connectivity that members of the public control
gateways that determine whether or not their node is connected. Simi-
larly, to the extent that individuals hold private information not avail-
able through other sources, they control gateways that affect whether
their unique information will contribute to creating a communal good.
No subset of individuals can create the communal good for the benefit of
the whole. A wealthy individual cannot donate shared information for a
database in the same way as land for a public park.

Connolly and Thorn (1990) pointed out that incentives in such a
situation work against the viability of a database. Each person who
contributes receives no direct benefit from the contribution, since the
contributor already knows the information. This contrasts with contri-
butions for connectivity, where an individual may seek to secure direct
benefit from establishing communication with another person.

Under the alternative scenario where information is clustered and
variably distributed such that some persons control the bulk of it (more
centralized information resources), a communal public good might be
created for the benefit of all by the actions of an interested and resource-
ful subset of members. In this situation, the good more closely resembles
a traditional public good. Its viability depends on motivating those who
have access to the needed resources to employ them in the creation of a
good that will benefit everyone. For example, leaders in a particular
industry might collect and distribute information about the actions of
global competitors to induce other domestic competitors to behave in
ways that will maximize the survival of the domestic industry in the face
of foreign competition.

Communality costs. Communal databases have physical costs associated
with accumulation, storage, and transfer of information. These costs
include the knowledge and skills for entry, manipulation, and with-
drawal of information. They are theoretically similar to the infrastruc-
ture costs for connectivity and can be provided in the same alternative
manners. However, the key issue for communal goods is initiating and
sustaining information contributions. Costs sometimes involve sharing
proprietary information so that it becomes a communal rather than a
private possession. In theory, information is held in joint supply because
consumption does not reduce the amount available (Barry & Hardin,
1982). It is possible to share information with another and yet have no
less of it as a result. In practice, however, the value of information often
changes when individuals share it. For example, sharing information
that provides a competitive advantage may decrease its utility to the
person who once held it exclusively. Or, the value of information may
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increase if its revelation permits it to be linked with related information
that is more useful if employed in combination rather than separately.
An extended discussion of the utility and value of information is beyond
the scope of this article. These examples simply illustrate that contribu-
tions can have costs and benefits to individuals related to how informa-
tion is transformed by passing from private to public status.

Benefits. If the benefits of creating a communal database are unevenly
distributed, some individuals will be more motivated than others to en-
sure the necessary contributions (heterogeneity of interests). For exam-
ple, a region that has a particularly high incidence of a serious disease
will be willing to contribute substantial resources to the creation of a
national database relevant to the etiology of this disease, in the hopes of
eradicating it. In the presence of asymmetries of benefits such a database
is likely to be created even where information is widely distributed (e.g.,
in the hands of individual physicians), because those who have most to
benefit will create the incentives needed to prompt those who hold the
information to contribute it to the communal good. For example, in the
1980s the Katmandu valley region of Nepal faced a serious local epi-
demic of meningitis. Local officials secured a donation of computing
equipment from Apple Computer Corporation that was distributed na-
tionwide to physicians to support the transfer of case information to the
communal record. They were ultimately successful in eradicating the
disease (Fulk, Von Giinow, & Rogers, 1988).

Where benefits are more evenly distributed, Connolly and Thorn

(1990) predict increased likelihood of developing the public good, be-
cause reciprocity will be more readily obtained. However, an alternative
rationale would argue that an even distribution of benefits decreases
the likelihood that there will be a subset of highly motivated potential
contributors. In the absence of the outbreak of the disease noted above,
who will be sufficiently motivated to ensure the creation of the database?
As we describe later, an overarching administrator who manages contri-
butions can be an important factor in assuring the development of a
public good. Governmental bodies often serve this role. In practice it is
difficult to imagine many situations of truly symmetrical benefit across
all sectors of the relevant public.
Communality, connectivity, and information in the public interest. Con-
nectivity involves a point-to-point transmission, regardless of the public
or private origin of the content that is transmitted, and regardless of
whether and how the communication is mediated. Communality in-
volves transmission of privately held information to the public, and re-
ception of communal information from that public, also whether it is
mediated or not. Connectivity arises from direct point-to-point linkage,
whereas communality derives from links through a common forum such
as a database.

Communality helps to overcome two difficulties inherent in point-to-
point systems. The first is the need for contributors to predict who might
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benefit from a particular set of information. (Distribution lists are a
type of viable coalition in a communication system that serve this same
purpose, as described later.) It potentially obviates the need for direct
connection between the parties and provides the information-dissemina-
tion benefits of a fully connected system without the cost of direct con-
nections among all users. Each member need only be physically and
socially connected to the communal good. For example, posting a notice
on a public bulletin board avoids both the need for the poster to know
which specific individuals might value this kind of information and the
costs of directly distributing the information to those individuals point-
to-point (e.g., time investment, copying, and transmission costs such as
postage or log-in time in the case of an electronic bulletin board).

The second difficulty that communal goods overcome is that of trying
to anticipate what specific information is needed by other specific users
and what synergistic combination of information might result from the
contributions of multiple originators. In one sense, the communal data-
base serves the function described in Cohen, March, and Olsen’s (1972)
“garbage can” model of decision making. It is a receptacle of diverse
information, solutions, problems, and criteria. As such, users may select
from it the information that best suits their specific needs, and contribu-
tors need not know or attempt to predict what those needs might be.

A potential problem in a database system occurs if too much of its
information proves irrelevant to the needs of the users or the common
interest. On the other hand, a system whose purpose is to provide a
general information resource can offset this problem with filtering and
search techniques. Databases commonly provide such features as menu
and seek functions in order to enable users to search for and select
only the information useful to them. Finally, if information relevance
is generally narrow and users can be certain who should receive their
information, then a point-to-point communication system is a preferable
solution to a database.

Dynamics and Multifunctional Goods

In the case of interactive communication systems, costs and benefits of
the connective or communal public good are particularly dynamic due to
the continual advancement of electronic technology and the unpredict-
able quality of users’ information needs. On the technological side of the
equation, costs are in constant decline for key information processes
such as storage, retrieval, data bandwidth (i.e., speed), and link constitu-
tion across physical distance. Costs are also saved through the progres-
sive integration of once-separate information processes. Perhaps the
most important example is the gradual merger of computing and com-
munication (Bradley, Hausman, & Nolan, 1993). Clear distinctions be-
tween information and communication systems are already beginning to
lose meaning. On the human side, exactly who will want to communi-
cate with whom, and when, can be very difficult to predict over the long
term. Also unpredictable in many cases is the exact value that any one
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piece of information will have to any one individual. The relative benefits
of connectivity versus communality stem mainly from the capacities of
systems to cope with these uncertainties.

As a consequence of the convergence of computing and communica-
tion, systems now increasingly provide for both connective and commu-
nal functions, often in the context of still other capabilities. A common
example is the personal computer connected to an electronic mail net-
work and to a computer bulletin board. The same system (as seen from
the user’s standpoint) provides both a connective and communal good.

Multifunction goods may be sustained on the strength of a single
function (connective or communal). Once a primary function has
reached critical mass, the marginal cost of the auxiliary function may be
relatively low in comparison to its cost were it a primary function. Thus,
the threshold for success (i.e., the critical mass of users) on auxiliary
functions can be much lower than would otherwise be the case. Return-
ing to the previous example, if the personal computer network in a given
business is cost effective solely on the basis of its communal function as a
joint information base for accounting purposes, only a small proportion
of users corresponding via electronic mail might justify the added ex-
pense of that connective function. And, if more users can be motivated
over time to employ electronic mail, the fully connective physical infra-
structure is already in place. Multifunctionality makes it possible to sepa-
rate physical and social contributions for the auxiliary functions in ways
not possible for primary functions or for unifunctional systems. For
example, the newly emerging electronic bill-paying services are likely
to grow rapidly over time on the basis of an existing infrastructure of
connectivity for electronic funds transfer in combination with the in-
creasing number of modems already in the hands of computer users for
the purpose of electronic mail and information services.

Issues of Public Goods Theory for Interactive

Communication Systems

Four issues in public goods theories have important implications for the
present extensions to interactive communication systems. These include
jointness of supply, impossibility of exclusion, coalition formation, and
privatization.

Jointness of Supply

Jointness of supply in a connective good ideally means that each member
enjoys the freedom to communicate with any other member such that
one member’s use of the system does not reduce the accessibility of the
system to any other. Also, use of a system must not deplete its capabili-
ties over time thereby hindering the free communicative capabilities of
other users. For example, connectivity is provided through an electronic
mail system when all members of the relevant public have accounts on
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the system, can access each other at any time, and use of the system does
not somehow diminish system resources.

However, jointness of supply can be limited when “crowding” ap-
pears. This occurs when there are limits to physical connection on the
system (i.e., it does not have the capability to support the volume of
traffic) or when users access the system in such a way that others are
somehow prohibited from free access. For example, a busy signal on a
telephone system prevents access and hinders the capability to communi-
cate with a chosen other. Also, when the volume of telephone users
calling a locale is too heavy, all available lines may be in use, again
prohibiting access. Importantly, these technical and user-related limits
are being addressed in communication system design. In the telephone
example, responses to such limitations include call-waiting features that
permit interruption of a busy line and fiber optic cable that carries a
much higher volume of traffic than copper wire.

Jointness of supply in a communal public good implies that informa-
tion is simultaneously accessible to all users in the relevant public. In
addition, updates by different users must occur promptly so that infor-
mation remains current. Finally, one’s use of information must not de-
grade its worth for subsequent users. For example, the public good of
communality might be realized with a networked database to which all
relevant users have at least “read” access and to which updates are made
in real time. In this way users know where to find information, can
access it jointly, retrieve current data, and presumably, do not corrupt
information contained in the database.

Impossibility of Exclusion

Potential users are sometimes involuntarily excluded from the physical
connectivity of a communication system. For instance, the system infra-
structure may not be available in one’s area (particularly common in the
early stages of a new communication system) or financial constraints
may limit access to the physical means of connection (telephone handset,
computer, computer modem, etc.). On the other hand, exclusion from
social connectivity is largely a matter of choice on the part of the user,
once physical connectivity is established. For example, if people choose
not to answer the telephone or use it to make calls, they are functionally
excluded from the public good of social connectivity via the telephone
system.

However, there need not be universal use for an interactive communi-
cation system to succeed, although the system will not be ideal in terms
of universal access. First, the multifunctional aspects of some systems
may support auxiliary communication functions with less than full or
even optimal connectivity. Although social connectivity may not be sup-
ported in strict terms, the return to nonadopter status postulated by
Markus (1990) may not take place. Second, interdependence of the me-
dium with other media may support a multimedia system in which the
availability of complementary media makes experimentation with a new
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medium feasible. Finally, full connectivity may fail among members of
one community, but active communication may still support connecting
a redefined, smaller community base. This allows for alternative inter-
pretations of what constitutes use and communication in the system and
what constitutes a public linked through connectivity.

Exclusion from a communal good in an information system can occur

when an individual does not meet one or more of several criteria, such as
membership in a particular organization or faction, possession of perti-
nent information for contribution, or need for the information in a given
database, to name a few. In addition, if a database system has security
features or other potential constraints that allow selective point-to-point
transfer of information (direct connectivity), then the system provides
the possibility of exclusion from the communal good with respect to
selected information. Indeed, in interactive communication systems it is
difficult to conceive of a system from which certain users within a poten-
tial public may not be excluded from the connective or communal good
on some grounds.
Free-rider phenomenon. In a point-to-point communication system free
riders on physical connectivity are those who use the system but are not
active in obtaining and maintaining the system infrastructure. Schmitz,
Rogers, Phillips, and Paschal (1993) described a homeless man who
accessed a public electronic network via a terminal at the public library.
As a nontaxpayer this individual is free riding on the connectivity of the
physical system without contributing to its establishment or mainte-
nance. However, he is not a free rider for social connectivity due to the
fact that his very use of the system constitutes a contribution to social
connectivity.

For communal information goods free riders are those who fail to
contribute sufficiently to the jointly held body of information while con-
tinuing to enjoy its benefits. For example, the residents of a neighbor-
hood wish to obtain the right to remodel local homes that are located in
a geologically unstable area. To make the case homeowners need to
collect geotechnical information about the neighborhood. Some home-
owners could refuse to provide geologic data about their specific proper-
ties but still use the overall neighborhood database assembled by others
to make the necessary arguments to obtain their own remodeling per-
mits. Or, in the case of a law enforcement consortium, some agencies use
information in the database obtained by other agencies’ informants, but
they refuse to contribute any information obtained from their own infor-
mants for fear of compromising their identities.

It may seem at first that it would be logical, and possible, to exclude
all free riders from the public goods provided by interactive communica-
tion systems. However, in some situations it will be difficult to do so.
For communal information goods some persons free ride by failing to
contribute to the jointly held body of information. The identification
and removal may be problematic when the information value of contri-
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butions is difficult or costly to assess. Individuals may simply contribute
low-quality information that is difficult to see or trace promptly and
reliably. Free riders may also persist when overall patterns of contribu-
tions are irregular, making it difficult to identify when an individual has
ceased contributing. Removal of communal free riders may not even be
desirable in those situations where their use of the system benefits the
public as a whole. For example, a law enforcement agency that is “out of
the loop” may take action that unknowingly endangers the personnel or
operations of other agencies. Thus, it is desirable to keep even noncon-
tributors informed to protect the safety of all officers.

For point-to-point communication systems the social contributions
made by free riders on the physical connections may potentially enrich
the social interactions on the system. In the instance of the homeless free
rider mentioned earlier, his electronic mail messages to city officials and
to others may be seen as a contribution to the democratic and social
processes of the city and its users even while he free rides on the physical
connectivity supplied by the public library. Another example of free
riders on physical connectivity in a communication system is seen with
the Lifeline service mandated through the telephone company in some
areas. This service provides physical connection to those who cannot
afford basic telephone service. The overall society is seen to benefit from
the ability to link all members of the community to each other.

Coalition Formation in the Realization

of the Public Good

Public goods theory proposes that sometimes a subset of the relevant
public can contribute the full amount of resources to provide the public
good (Oliver, Marwell, & Teixeira, 1985). The key issue is motivating
a sufficient number of resource-rich entities to secure the good for the
benefit of the whole. A community park, for example, can be donated
by a single individual. Hardin (1982) refers to such people as “political
entrepreneurs” who “for their own career reasons, find it in their private
interest to work to provide collective benefits to relevant groups” (p. 35).
However, if individuals are resource-poor relative to the resources
needed to create the good and no small subset can reasonably provide
the good for all, wide participation of the public may be required to
secure it. In either case, the good that is provided is indivisible and
available to all, regardless of who contributed.

One implicit assumption of Connolly and Thorn’s (1990) conceptual-
ization of a discretionary database is that most or all members of the
public hold some information of value to others such that information
resources are widely distributed. Thus, a small coalition generally cannot
create the full database for the whole. However, it is possible that a
viable coalition of participants may contribute to and use the joint data.
If the players with the most critical resources are part of this coalition,
the system would be viable, although not ideal, since there likely would
be some free riders. Interventions to induce contributions might be re-
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quired but only until the adoption base reached a critical point, at which
time adoption and use of the system would be self-reinforcing (Markus
& Connolly, 1990).

It is also entirely possible that there will be subsets of people with
common interests who can create a viable subset of the database that will
benefit themselves but not the rest of the public. This can happen under
two conditions. First, if information resources are unequally distributed
the information rich may coalesce to create a database accessible only to
themselves. For example, this might be accomplished through special
coding of data or through imposition of exclusionary security codes for
accessing data. Second, if information needs vary substantially across
people such that some types of information are useful to only some
members of the public, then subsets of people with common interests
may work to create that portion of the database that is of most interest
to them but ignore that part that is of interest to others. In either case,
the net effect is the division of the public good, creating a partial public
good that benefits different portions of the public selectively. Impossibil-
ity of exclusion is not fully obtained.

Viable coalitions can arise for connectivity in interactive communica-
tion systems in much the same way as for communality in discretionary
databases. A subset of users may take the initiative to create the infra-
structure that permits anyone in the public to access and use the system.
Also, a viable coalition of users may thrive in the absence of full social
connectivity. For example, in many electronic mail systems a subset of
users interacts with each other even though others in the relevant public
do not use the system that is available to them. Communication to non-
users occurs, if at all, through other communication media. The avail-
ability of other media to reach nonusers (e.g., universal access through
the telephone) reduces the need for full connectivity on the electronic
mail system. In this sense, then, the substitutability and complementarity
of media contribute to the viability of subcommunities.

Viable coalitions could take the form of individuals with common
interests communicating with each other but not with other members of
the public, such as in distribution lists. Coalitions could also restrict
access to themselves in ways similar to those of a database coalition. For
example, a communication coalition could restrict distribution of its
electronic mail addresses just as some individuals choose not to list their
telephone numbers. A more cumbersome alternative is to fail to read and
respond to communications from members of the public outside the
coalition, thus becoming nonaccessible. Again, pure jointness of supply
can be imperiled and impossibility of exclusion obtains only within the
respective coalitions.

Privatization of the Public Good

Several findings from game theory, theories of rational decision making,
and experimental tests of collective action theories suggest another aspect
of public goods. The prisoner’s dilemma (Hardin, 1982) stipulates that
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in single instances of the game people act in narrow self-interest. With
multiple iterations, however, people tend to act in tacit collusion, max-
imizing their returns by a process of cooperation (Flood, 1958). When
group size is increased, individual strategies return to self-interest and
away from the public good (Hardin, 1982). Olson (1965) found this
trend in his studies of collective action, where he contended that “the
larger a group is, the farther it will fall short of obtaining an optimal
supply of any collective good, and the less likely that it will act to obtain
even a minimal amount of such a good. In short, the larger the group,
the less it will further common interests” (p. 36). In a test of Olson’s
hypotheses, Sweeney (1973) found that the public good in large groups
was most effectively provided for when a private good existed, the real-
ization of which also contributed to the public good. That is, “a large
group can only achieve its public goal as a ‘by-product’ of providing
private goods” (p. 278). A large group may increase the likelihood of
creating a larger public good by dividing into smaller coalitions. Several
factors assist small groups in this process: (a) social identification is likely
to be stronger, (b) members of smaller groups are better able to monitor
and punish violation of the norms, and (c) members can more readily see
the positive value of their own contributions (Baron, Kerr, & Miller,
1992, p. 123).

If private goods were entirely self-interested, however, the wider pub-
lic good would fail. In order for private goods to contribute effectively to
the public good, coordinating factors must produce a wider public good
from more narrow private goods. One strategy is to use a central author-
ity to explicitly guide and coordinate private goods toward a wider pub-
lic good. Such authority has both the perspective to see and the power to
enact the coordination of private goods in order to realize the public
good. Governmental regulation of telecommunication industries exem-
plifies such a strategy. A second strategy would be to create a lateral
coordinative mechanism to ensure that subsets seeking private goods
coordinate their activities in such a way that their goals serve to form the
component parts of a broader public good. Through these mechanisms
several private goods may complement one another toward the forma-
tion of the public good.? Voluntary coordinative groups such as interna-
tional standards-setting consortia for telecommunications transmission
serve this role for supporting physical connectivity.

Private goods, coalitions, and hybrid goods. When private goods coexist
effectively with public goods, hybrid goods are created. Separate coali-
tions formed by users are by definition private in relation to the broader
public. The basic model of the hybrid communal good is a joint database
that provides all users access to a set of information in a common pool,
while some subsets of users share sets of additional information as pri-
vate goods. Whether coalitions internally share information in a commu-
nal fashion is a separate matter. If they do, of course, public goods
theory applies to them individually as smaller, distinct publics residing
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within the whole. Hybrids may at times be socially desirable for reasons
already discussed: selective relevance of information, unpredictabilities
about who might need specific information, relative costs, and effective
enforcement of social norms.

Hybrid connective goods are illustrated by coalitions that send fax
transmissions among themselves within the fully connected telephone
network. Coalitions exist among those who have the resources of a fax
machine and who are willing to restrict distribution of the telephone
number of their separate fax lines to a certain subset of persons. In effect,
they open their fax gateway only to a select group of persons. A second
example is a police department that maintains an 800 (toll-free) number
for its staff to call headquarters for instructions in the case of an emer-
gency. Access to connectivity through the 800 subnetwork is restricted
to police employees as a coalition.

Multifunctional hybrid goods seek to combine the strengths of con-
nective and communal benefits in the context of both public and private
goods. These goods flow from systems that offer one or more joint
databases and direct connections in such a way that the entire relevant
public is included in one but not the other. One basic model of this
system is a single joint database that all users access, combined with
selectively connected subsets of users. One example given earlier is a
computer system that pools accounting data for all users in a database
while only a small portion of the users are socially connected by elec-
tronic mail. The second basic model of a system providing a multifunc-
tional hybrid good is a fully connected network where subsets of users
communally share multiple, discrete pools of information. For example,
database servers make it easier for coalitions of directly connected users
to share data communally. Partial connection and communion exist
within the context of full connectivity and one or more joint databases.

Summary and Conclusion
We have argued that two key dimensions underlie public goods in inter-
active communication systems: connectivity and communality. Connec-
tivity exists when members of a public are linked through point-to-point
communication. A key concern for the connective good is that its realiza-
tion depends not only on physical infrastructure but also on social con-
nectivity, which requires ongoing contributions in the form of regular
system use rather than one-time investments. For social connectivity
there can be no free riders because use is equivalent to contribution.
Communality is realized when members are linked through shared
information. Communal goods from database systems help with the
problems of (a) predicting which specific others could benefit from par-
ticular information, (b) determining what specific information will bene-
fit specific others, and (c) promoting the synergy that can arise from
combining disparate information in a communal database. It may also
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alleviate some of the technical and social costs of full point-to-point
connectivity. When potentially important information is widely distrib-
uted across members of the community, each user controls a key gateway
to development of the system. Thus, the costs and benefits to users of
both communal and connective goods are dependent on the use of the
good itself. This is a type of complexity not found in purely physical
goods such as public parks.

The convergence of computing and telecommunications has sup-
ported a third category of good, that we label multifunctional, which
combines aspects of communality and connectivity. Many of these multi-
functional public goods are also interdependent with private goods. This
interdependence provides more opportunities for the development of
critical mass through crossover effects. However, the assumption of im-
possibility of exclusion upon which public goods theories rest is imper-
iled. Impossibility of exclusion is not fully attainable because communal
databases can be divisible into private databases for coalitions, and mul-
timedia communication systems can support a vast array of media-
specific subcommunities. Impossibility of exclusion is also threatened by
the practical divisibility of the physical system (nodes can be excluded)
and by the need for regular system use by the public in order to realize a
connective or communal good in full.

Heterogeneity of interests and resources can increase the likelihood of
obtaining a connective or communal information good when it implies
that either some users will be highly motivated to ensure provision of the
good for all (excluding social connectivity, which can only be provided
by the individual users themselves) or some users will have sufficient
resources to provide incentives for the public to contribute to the good.
However, heterogeneity can inhibit realization of a public good when
there are constraints on contributions such that those with the greatest
resources are not permitted to contribute more than an equal share and
those with low resources cannot contribute the full amount of their equal
share. Heterogeneity can also lessen the likelihood of achieving the good
if differences in interests and resources divide the public. A good that is
accessible to the full public will not be realized if resource-rich members
create goods from which resource-poor individuals are involuntarily ex-
cluded. For example, this can occur when nodes are excluded from a
connective good because select individuals cannot afford the user fees, or
when a coalition denies outsiders access to its communal information. In
addition, communality represents a public good only where members
of the public consider the pooling of information to be beneficial. If
heterogeneity takes the form of members holding qualitatively different
information interests, some will hold information whose relevance is
relatively narrow. Subsets of members who share common, narrow inter-
ests are likely to prefer connective or hybrid goods over simple commu-
nality if they wish to share such information privately.

Size of community appears to be related to realization of the good in
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complex ways. Two of the most important factors upon which this
relationship depends are noticeability of contribution and the degree to
which there is high jointness of supply.

Suggestions for Future Research

The theoretical extensions in this article provide an extensive platform
for future theoretical and empirical work. Many areas should be devel-
oped in the conceptualization of interactive communication systems as
supporting connective and communal public goods. One is the utility of
information as a public rather than private good. For example, the value
of different types of private information will change in complex ways in
the transition from private to public good. Information costs, benefits,
and value will also change in relation to the context of the information
and to its manipulation in the creation of new meanings.

A second area for development concerns the implications of the connec-
tive and communal dimensions in multifunctional goods. Further analysis
would examine interactive communication systems to identify the implica-
tions of each function for these public goods. Focus on the functions of
connectivity and communality also integrates study of the processes and
effects of different physical systems with common functions.

A third area to research is the dynamics of these systems over time
(Monge, 1990, 1993), in line with changes in technology, user composi-
tions, and alternative sources of connectivity and communality. The
evolving character of systems is particularly important as it affects the
relative prominence of connectivity and communality in multifunctional
goods and the role of private goods for hybrids. Another key temporal
issue in database systems is the perishability of information. Information
in a database changes in value over time, is subject to obsolescence, and
requires continual updating by contributors. The implications of this
perishability for communal goods must be analyzed in the context of
public goods theory.

Fourth, it is also important to view connectivity as a good provided
through composite media systems. These systems are higher order aggre-
gates of individual media, whether they support unifunctional, multi-
functional, or hybrid goods. Composite systems include an array of con-
nective capabilities available to persons at any one time through different
media. For example, most persons have access to a telephone, the postal
system, express mail, community forums, and so forth. The connectivity
provided in combination by these and other options creates conditions
for substitutability and complementarity of media. Therefore, the configu-
ration of the composite media system affects the feasibility of developing
new connective public goods. Also, because configurations will change with
technological developments, the composite affects the likelihood that an
adopter will return to nonadopter status for any medium that is a compo-
nent. For example, the rapid disappearance of the pony express was linked
to technological developments in communication that provided a more
efficient substitute for the connectivity that system provided.
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Fifth, attention should be directed toward communication as a critical
process that supports or inhibits the development of any public good.
Public goods formulations have largely ignored communication among
the potential public as a factor in developing a collective good. The
group size claims exemplify the problem. Research based on n-player
iterated prisoner’s dilemma games has shown that smaller groups are
more successful. Large groups tend to fail because either it is more diffi-
cult to track individual strategies or it is easier to hide treachery. When
communication is inserted into the game, the entire logic is called into
question. Research by Dawes (1991), Hage (1984), and Marwell and
Oliver (1984) demonstrated that if people are able to communicate and
cooperate from the start, the social dilemma of free riding may be re-
duced or avoided. These findings suggest that interactive communication
systems should be studied not only in the context of connective and
communal public goods but also as means to support communication
processes in the development and maintenance of public goods generally.
If individuals are able to negotiate solutions effectively among them-
selves, then their ability to arrive at solutions that emphasize individual
and collective goals simultaneously is vastly improved. If such negotia-
tion is possible, the autonomy, privacy, and self-determination of the
individual may be combined effectively with collective outcomes.

Finally, the role of communication among contributors also points to
important policy considerations that derive from an understanding of
interactive communication systems as public goods. Policy analysts can
formulate strategies for allocation of resources or for regulatory actions
that influence the likelihood that the public good will be realized. For
example, knowledge of collective action premises for interactive commu-
nication systems can help to determine the nature, degree and targets of
government investments in communication infrastructure for the infor-
mation superhighway. Appropriate investments can be targeted to accel-
erate the pace at which advanced communication and information-
sharing capabilities are broadly accessible and widely employed. And, as
Valente (1993) pointed out, once critical mass is realized, these incen-
tives can be reduced because adoption and use will be self-sustaining
(Markus & Connolly, 1990). Efficient allocation of scarce resource in-
vestments to increase adoption and use can be realized through a careful
understanding of the dynamics of public goods and the identification of
the inflection point beyond which incentives are no longer necessary or
cost effective.
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