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Time’s Person of The Year:  You – In 2006, the 
World Wide Web became a tool for bringing 
together the small contributions of millions of 
people and making them matter.
 —Time.co m , Dec.  2006 

The participation of individual users in online 
communities is one of the most noted features 
in the recent explosive growth of popular online 
communities ranging from picture and video sharing 
(Flickr.com and YouTube.com) and collective music 
recommendation (Last.fm) to news voting (Digg.
com) and social bookmarking (del.icio.us). Unlike 
traditional online communities, these sites feature 
little message exchange among users. Nevertheless, 
users’ involvement and their contribution through 
non-message-based interactions have become a 
major force behind successful online communities. 
Recognition of this new type of user participation is 
crucial to understanding the dynamics of online social 
communities and community monetization.

The new communication features in 
online communities can be best sum-
marized as Ballot Box Communication 
(BBC), which is an aggregation mecha-
nism that reflects the common experi-
ence and opinions among individuals. 
By offering a limited number of choices 
such as voting, rating and tagging, BBC 
creates a new medium to effectively re-
veal the interests of mass population 
(see Table 1). Compared with tradition-
al Computer Mediated Communication 
(CMC) such as email, Web publishing, 
and online forums,4 BBC influences user 
preferences by simplifying the mass 
sharing of individual preferences. 

These technologies offer new ways for 
information consumers to be involved 
in community activities.3 In traditional 
online communities, users only have 
two levels of participation: “watching 
from the sidelines” or “playing in the 
game,” for example, they are either pas-
sive readers or active participants in con-
versations. However, BBC presents a new 
choice – “shouting from the stands” – in 
which each user can express his opinion 
through BBC and their collective prefer-
ences can be heard as a dominant voice. 
For instance, Digg readers can vote on 
news and promote it to the front page for 
millions of visitors to see.

In spite of the increasing significance 
of non-message-based online com-
munication, very little is known about 
BBC-enabled communities. As entre-
preneurs build and manage new online 
communities, they have no choice but 
to look for the “right” technologies by 
trial-and-error. Not surprisingly, the re-
sult is hit-or-miss: some of the grandest 
failures of the dot com bust featured 
online communities.1 Only after costly 
failures, it has been recognized that not 
all technologies can benefit the growth 
and sustainability of a community.

Extant theories on online communi-
ties and communication networks may 
offer some guidance on understanding 
of the emergence of new online com-
munities (such as YouTube). Whitaker 
et al.7 identify online communities as 
“intense interactions, strong emo-
tional ties and shared activities.” In 
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which information or 
message receivers have 
to understand others’ 
messages to continue 
the conversation. Con-
sequently, many-to-
one communication 
has a unique advan-
tage to convey many 
people’s perceptions, 
preferences, and opin-
ions on one subject, 
despite its inability to 
exchange complex se-
mantic meanings. 

As an aggregation mechanism, BBC 
focuses on revealing the common in-
terests among users, as opposed to 
publishing individual thoughts in one-
to-many communications (such as a 
blog). Essentially, the aggregation pro-
cess is that many users express their 
opinions on a common subject matter 
using a very abstract language, some-
times as simple as making a binary 
choice. One interesting example is the 
famous social tagging game – “ESP 
Game” (www.espgame.org), in which 
two participants type words describ-
ing an image until they reach the same 
word, and then the computer system 
understands the image and stores the 
keyword as an accepted description.

Implicit Influence on Users. Even though 
non-message-based, BBC’s impact 
can change usage patterns indirectly. 
User preferences are often swayed by 
the aggregate trend in the form of the 
most viewed or top-rated content in 
the community, or “trusted” individ-
als’ plicit endorsement as expert votes. 
Moreover, his own consumption/voice 
will heighten this effect. In an online 

addition, Monge and Contractor5 de-
fine communication networks as “the 
patterns of contact that are created by 
the flow of messages among communi-
cators through time and space.” Both 
study the social interaction aspect of 
communities such as user comment-
ing and discussing. However, the non-
social interaction aspect, which is the 
focus of BBC and often dominant in 
contemporary online communities, 
has not received much attention.

characteristics of bbc
Compared with traditional online com-
munications, BBC utilizes restricted 
communication to aggregate user feed-
back such as opinions, strategies and 
choices and allows users to implicitly 
express their preference. Simplification, 
the many-to-one nature, and implicit in-
fluences on users are three major char-
acteristics of BBC compared with CMC.

Simplifying Web-based Communication. 
In BBC-enabled online communities, 
users communicate through preconfig-
ured technologies that provide limited 
interaction options and lower partici-
pation costs. As a result, the commu-
nication is more detached and simpli-
fied as users no longer have to commit 
to composing messages. For instance, 
when visiting a site, a user can interact 
with others by voting on their posts – it 
is easier to click to vote on prearranged 
choices than to write a comment. This 
lightweight interaction is likely to en-
courage more user activities. 

BBC also makes it easier for other 
users to get to know “the voice of the 
crowd” without incurring the high cost 
of, say, going through all comments. 
If we regard an online community as a 
medium that facilitates production and 
consumption of information, both sides 
now enjoy a better understanding of 
each other through BBC. Furthermore, 
by reducing communication costs, BBC 
also facilitates collective production.

Many-to-one Communication. Another 
distinct feature of BBC is its many-to-
one nature, where multiple users’ inputs 
are aggregated to form a single voice. As 
shown in Figure 1, many-to-one commu-
nication features a lower level of interper-
sonal interaction compared to many-to-
many and one-to-one communications, 
such as online forums and email, in 

world, where users often look for guid-
ance from others in developing their 
own taste, the implicit influence of 
BBC complements that of message-
based recommendations.

Distinguishing BBC from CMC. These 
three distinct features of BBC offer 
new benefits over traditional CMC. 
CMC has an implicit assumption that 
technologies are used to facilitate the 
exchange of messages between users. 
BBC in contrast actually reduces the 
information richness in communica-
tions by replacing messages with a set 
of limited choices. Such deliberate re-
duction of information exchanged be-
tween users by BBC can alleviate infor-
mation overloading, a more pressing 
issue brought about by the Internet. 
The communication choices BBC of-
fers (such as, voting and tagging) are 
also less attached than traditional on-
line communication (such as blogging 
and commenting), allowing users to 
participate more in communities.

The most typical BBC-enabled com-
munities are online communities built 
for publishing and downloading digital 

table 1. bbc-related techniques (in ascending order of complexity for the user)

bbc applications description examples

Access statistics Indicating the popularity using view 
ranking, the number of visitors, and the 
number of comments

Youtube, last.fm

rating/voting revealing users’ opinions or the 
value of information through a poll or 
relevant activities such as marking as 
favorites and referencing

social news (slashdot, Digg, reddit)
blog aggregator (technorati)

tagging/Folksonomy Generating metadata of content from 
individual labels (keywords) and 
publishing the outcome as various 
rankings, tag clouds, or search results.

Individual tagging (Youtube, Flickr), 
social bookmarking (del.icio.us, 

backflip), 
Collaborative tagging (Google Image 

labeler, Wikimapia)

searching recommending the most relevant 
results for search based on other users’ 
search and feedback

social network search engines 
(Jookster, newstrove)

figure 1. four types of unstructured communication
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content, such as, YouTube and Flickr. 
On these sites, even though each pic-
ture or video clip has a section for user 
comments, few people choose to post 
anything. Contributors/sharers get to 
know about users’ opinions on their 
content through aggregate measures 
such as total views and average rating, 
which are automatically generated by 
the system or programs. 

Table 2 lists a few pronounced dif-
ferences between traditional message-
based online communities and BBC-
enabled online communities. With 
simplified and many-to-one communi-
cation, BBC can efficiently reflect mass 
users’ feedback and integrate the pro-
duction and consumption processes. 
When content producers adjust their 

offerings to better user demand, the so-
cial welfare of both sides is improved.

bbc in Peer-to-Peer music  
sharing communities
As the most popular non-message-
based online communities, peer-to-peer 
music sharing provides a good example 
to illustrate BBC features. In these com-
munities, anonymous users share and 
search songs using software tools and, 
hence, there is no direct message ex-
change among the participants. 

We study whether such a commu-
nity exhibits the three characteristics 
of BBC by examining Internet Relay 
Chat (IRC) music sharing. Although 
mainly used for chatting, IRC has shar-
ing channels that allow users to share 

and download files in a peer-to-peer 
fashion. Downloaders can locate the 
files contributed by sharers in two ways 
before deciding to download. They can 
either send a search command with 
specific keywords, which all sharers 
will respond to, or browse the list of 
files available from a particular sharer.

It is straightforward to confirm that 
the IRC channel exhibits the first two 
BBC characteristics. First, sharers, by 
making their favorite music available 
for download, effectively cast their vote 
on what music is preferred, a simplifica-
tion over recommending the music in a 
review. It is also a many-to-one commu-
nication since multiple users’ aggregate 
votes determine the popularity of music 
and it can be felt by an individual user 
when he searches for the music. Howev-
er, whether implicit influences on users 
exist cannot be directly observed. To an-
swer this question, we examine changes 
in aggregate and individual music pref-
erences by analyzing a recent six-year 
(from 2001 to 2006) dataset, that re-
corded millions of IRC users’ searching, 
browsing, and downloading activities 
as well as sharers’ collections of files in 
an IRC channel #mp3passion.a

Aggregate Preference Changes
To test BBC’s influence, we tally the 
numbers of songs available in the 
channel (supply) and actual download 
(demand) by genre and investigate how 
the genres of music changed over time. 
We choose five major music genres – 
Rock, R&B, Rap, Country, and Jazzb – as 
representatives of users’ preferences in 
the channel. For these five genres, we 
select all music by 298 first-tier artists 
according to AllMusic’s classificationc 
and calculate the ratio of songs in each 
genre over all songs identified. We ag-
gregate all demand and supply on a 
yearly basis to reduce the random im-
pact of individual preferences. Figure 2 
is a depiction of the proportion of dif-
ferent genres during the six years.d 

As shown in Figure 2, supply and 

table 2. comparison of bbc and traditional message-based online communications

Online Message-based 
Communication

Online BBC Communication

User types Contributors and lurkers producers and consumers

Communication richness High low, mostly through observable 
activities

Communication cost High cost associated with finding, 
reading, commenting, and posting  

low cost based on passive feedback

Role of technology managing messages and processing 
semantic content

reducing the barrier of participation 
by offering a restricted set of 
communication choices

Community goal to provide more content in higher 
quality

to aggregate user preferences 

User involvement eyeball economy vote-by-foot economy

Influence on Users through messages and explicit through actions and implicit

Analogy “the noise of the crowd” “the voice of the crowd”

  figure 2. yearly ratios of sharing and downloading Volumes (by genre)

a   While most of the music exchanged is pirated, the focus 
of this paper is not on the legality issues. 

b  Rock, R&B, Rap, and Country are the top 4 most popular 
music genres and Jazz represents less popular genres.

c  AllMusic.com is the leading authority on music statistics.

d  Even though Rock is the most popular genre and covers 
more than 55% share and download, because the volume 
does not change much, we use the other four genres to 
represent four degrees of freedom.
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he implicitly cast his vote on those files. 
This evidently demonstrated the power 
of implicit influence of BBC.

building bbc-enabled  
communities
To build a successful community with 
advanced features of BBC, we believe 
the same lessons we learned about 
e-commerce (mainly through the fail-
ures) can be applied to the BBC case. 
Specifically, one still encounters the 
same challenges faced by businesses: 
production (content), marketing (get-
ting people to know), and sales (having 
people continue to contribute to or buy 
products from your site). 

The current Web 2.0 movement, for 
all its publicity and explosive growth, is 
a hodgepodge of implementations of 
often unrelated technologies, such as 
AJAX and RSS.e Yet the sustainability of 
most Web 2.0 sites remains a challenge 
for site operators due to the following 
three reasons related to BBC. First, the 

demand preferences, measured by the 
percentages of four genres, converged 
over the years. For example, RAP’s share 
held steady at around 14% of all music 
sharers provided, but download per-
centages of this genre decreased. Since 
there is no message exchange among 
users, without BBC’s influence, there 
are two possible scenarios of supply 
and demand dynamics. If individual de-
mands were highly intrinsic and hardly 
influenced by sharers, the resulting 
proportion of download for that genre 
should be independent of supply. If out-
side forces such as music retail markets 
and broadcast media were influential, 
the demand and supply should be high-
ly correlated between themselves and 
with the factors. However, neither of the 
two, or even any hybrid form, would be 
able to explain the preference conver-
gence in supply and demand. 

The most plausible explanation for 
the convergence of preferences, shown 
in Figure 2, is that downloaders were 
implicitly affected by the voting re-
sults, since the available music is the 
aggregate preference of all sharers. As 
a result, sharing activities have an im-
pact on users’ download. For example, 
as the number of country songs kept 
increasing and became a large propor-
tion of songs provided, searches for 
country music were more likely to be 
successful. Indeed, this community ex-
hibits the implicit influence of BBC.

Individual Preferences Changes
To illustrate how an individual user’s de-
mand can be affected by BBC, we show 
an example of a typical sharer from our 
data, “John Doe.” Table 3 summarizes 
John Doe’s activities during a five-week 
period in March and April of 2006.

Three pieces of evidence shown in 
Table 3 illustrate the implicit influence 
of BBC. First, John Doe’s browse com-
mands led to most of the download, 
which is not necessarily what he had 
originally searched for. For John Doe, 
searches were mainly to identify users 
who had the content he might be inter-
ested in. Once such users were identi-
fied, John Doe would retrieve the com-
plete list of their available files through 
browse commands. Therefore, both 
the number of browses and the num-
ber of browse-initiated downloads are 
much larger than that of searches and 
search-initiated downloads.

Second, we find that John Doe fre-
quently went back to the same set of his 
favorite sharers and browsed their con-
tent before downloading from them. 
Therefore, the download is heavily in-
fluenced by these sharers’ collection, 
that is, the content they provided in a 
form of implicit voting. Moreover, as 
shown in Figure 3, a small set of sharers 
account for a disproportionate amount 
of downloads. For instance, John Doe 
checked Sharer A’s collection almost ev-
ery day, and eventually more than 30% 
of his downloads came from Sharer A.

Third, John Doe not only consumed 
the music, but also kept and shared 
many of the files. This can be regard-
ed as “voting” as John Doe implicitly 
endorsed the content by keeping it in 
his own collection, effectively increas-
ing the likelihood another downloader 
would discover the content.

To summarize, John Doe discov-
ered sharer preference through browse 
commands and was highly influenced 
by a small set of sharers. Furthermore, 
by replicating some files downloaded 
and making them available for others, 

table 3. john doe’s activities in five Weeks

Week #searches 
(#downloads)

#browses 
(#downloads)

From Sharer A  
#browses (#downloads) 

#files 
kept

1 28(26) 119(246) 55 (100) 165

2 18(16) 91(224) 47 (94) 162

3 5(0) 45(62) 33 (14) 28

4 10(9) 61(163) 32 (79) 84

5 6(1) 47(10) 22 (0) 11

figure 3. john doe’s browse and download distribution

# searches (#downloads): number of John Doe’s search commands (number of search-initiated downloads)
# browses (#downloads): number of John Doe’s browse commands (number of browse-initiated downloads)
# files kept: the number of download files kept in John Doe’s own collection

e   Web 2.0 is a marketing term coined by O’Reilly but its 
true meaning is often a topic of debate.
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interaction between users is highly non-
message-based, which may not help 
create the “stickiness” of the commu-
nity. It also means that user population 
may be highly dynamic thus their collec-
tive behavior is hard to predict. Second, 
because individual interactions are a 
simplification of the real, complex user 
opinions and preferences, it is difficult 
to make any prediction by reading into 
their actions. Last, online communities 
are affected by aggregate user activities 
and behavior, which may entail a great 
degree of randomness due to their low 
cost for participation.

As communities increasingly build 
around content, it is crucial to en-
courage production and provision of 
content. However, the technologies in 
BBC have no built-in incentive mecha-
nisms. Moreover, technologies may 
alter users’ ability and their incentives 
to communicate. While it is easier than 
before to adjust interaction configura-
tion thus change users’ options, it is 
also not clear how these changes affect 
users’ choices. In addition, the com-
plex and highly dynamic interaction 
between different types of users and 
administrators of the community also 
makes it increasingly challenging to 
predict how a change is going to affect 
the communications.

Challenges in Understanding BBC. Al-
though findings from extant literature 
can be valuable in understanding BBC, 
they are not readily applicable thanks 
to the unique features of BBC. As the 
users’ influence on others is always 
imposed in a non-message-based thus 
implicit and collective fashion, the 
level of impact on individual users by 
collective actions of a large number of 
users is still not clear.

The interaction of users and the 
community also makes it challenging 
to predict the dynamics. Aggregate 
user communication behaviors, as de-
tached, multifaceted, and idiosyncrat-
ic as they can be, determine the overall 
characteristics of the community such 
as total resources (total available con-
tent) and cost of using the resources 
(network congestions). Any individual 
user’s behavior, in turn, is affected by 
these community-level characteristics.

BBC’s influence may also be heav-
ily dependent on the characteristics 
of evolving technologies. By making it 

easier to express one’s preference, they 
also change users’ participation behav-
ior. The ensuing communications be-
tween users, therefore, are determined 
by the interaction of three parties: us-
ers, the community, and technologies. 
As a result, the outcome is difficult to 
characterize and its impact is even 
more difficult to gauge.

There are also many business-related 
issues in online sharing communities 
characterized by BBC. As many such 
communities have been started by en-
trepreneurs, there is a pressing need to 
identify a working business model so 
that the communities can be self-sus-
tainable. While the current Web 2.0 trend 
values user-generated content, its sus-
tainability as well as profitability is still 
a mystery. Currently, advertising seems 
to be the only business model available 
for such online communities. Viral mar-
keting techniques take advantage of the 
community to promote products but the 
results are mixed. Nevertheless, explor-
ing business value from online commu-
nities may distort BBC since a lot of the 
power resides in the community opera-
tor’s hands. This study of BBC as a new 
communication mechanism will at least 
offer guidelines to answering the busi-
ness-related questions. 
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