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Abstract—The Web 2.0 is increasingly considered as a
phenomenon that affects the way people interact, search, pb
and share information on the Internet. Namely it affects the
daily life of any Web user, expert or company that works
on the network daily. One of the dominant traits of Web
2.0 applications is the capability of co-opting end-usersni
endeavors which traditionally have been considered as top-
down activities and exploiting user-based networks. Throgh
Web 2.0 applications users add content and annotation in orer
to describe and share pictures, videos, files, etc. Apart fra
some of the most well known applications (e.g., Facebook,
Twitter, Flickr and the like), many Web 2.0 tools are not good
at attracting a critical mass of individuals. In fact, many studies
have shown that a common outcome for online communities is
an 'onion’ structure were only a few core individuals activdy
participate discussing and contributing to the common corgnt,
whereas others are considered as peripheral users who obser
the community and simply use the content. Participation and
willingness to contribute, thus, become two of the critical
issues that companies and software developers should tak&o
account when creating Web 2.0 applications. In other words,
we claim that understanding and analyzing appropriate setof
incentives that might motivate users to contribute are critcal
steps in the design of Web 2.0 applications. In this paper, we
describe how theories and techniques that are well known and
used by scientists in economics and management studies cam b
used to develop incentive-compatible Web 2.0 tools. Speciily,
we will provide an example of an application of mechanism
design and applied experimental economics in the developme
of an annotation tool.

Keywords-Incentives; Mechanism Design; Web 2.0; Content
Creation and Annotation.

I. INTRODUCTION

been considered as top-down activities, and the exploitati

of user-based networks of relationships [20], [23]. A glgri
example of such a trend is the new emerging crowd-sourcing
phenomenon [12], [14], [17]. Nowadays there are many
Web 2.0 applications that can be considered as concrete
examples of the crowdsourcing phenomenon: SourceForge
(sourceforge.net), Wikipedia (en.wikipedia.org), Gaizoo
(www.galaxyzoo.org), Crowdflower (crowdflower.com), In-
nocentive (www2.innocentive.com). All these application
take advantage of communities of experts and/or users who
proactively contribute to the creation of a common good.
In economics, a good or service is called a 'common
good’ [21] when it has contemporaneously the properties
of non-exclusivity, and non-rivalry. Non-exclusivity nrea
that it is impossible or costly to exclude any person from
the use of the public good. Non-rivalry means that each
person can consume simultaneously the public good, without
constraining the use for others. In all of the above-mermstibn
examples, users act according to their own personal puspose
and, at the same time, provide information and knowledge
that others can share and, in turn, use.

Many studies on online communities and peer to peer
collaboration identified the motivations that drive peofae
participate in a rather large set of heterogeneous andxtonte
dependent elements [2], [13], [15], [25], [26], [27], [29]
(e.g., reputation, altruism, competition, self-esteeronay,
reciprocity, fun, etc.).

Despite these many motives to contribute and the popu-
larity of many Web 2.0 applications, some studies observe
how a significant number of online communities and social

The collaborative, social way of generating, organizing,network applications fail because of under-contributidn o
and managing knowledge has been growingly considered gsarticipants. For instance, an analysis of the P2P file sari

a trigger of creativity and innovation in several appliedtfée

site Gnutella show that in 2000, only 25% of users shared

This phenomenon has been heavily shaped by the advent 88% of the content while 66% of users shared nothing [1].
social based technologies such as grid computing, peer to More specifically, insights concentrating on the patterns

peer file sharing, collaborative authorship of digital et

that characterize annotation efforts in Web 2.0 commusitie

social networks, and, more in general, Web 2.0 applicationfound that annotations are characterized by power law dis-

[7], [18], [28].

tributions, both in the relationship between number of tags

In this scenario, the increasing popularity of Web 2.0and number of posts [5] and number of tags and number
applications dramatically changes the way people interacof contributors [10], indicating that few people contribut
have fun, communicate and consume. The common trait afisproportionately more than others.

Web 2.0 applications is the empowerment of end-users by It follows that not all Web 2.0 tools - and specifically the

co-opting individuals in endeavors which traditionallywba
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killer applications& la Facebook or Twitter. This is due demonstrate that efficacy is a major factor affecting mem-
to the fact that users are not motivated enough to spenders’ active contribution to online communities. The study
time interacting and contributing to a common good. Thusalso indicates that the possibility of future reciprocatio
motivating users to contribute to this kind of collectivéoef ~ (expectancy) is another major motivation driving an indi-
is essential to reach critical mass and ensure a sustainabledual’s contribution. Beenen et al. show that challenging
growth for these crowdsoursing applications. goals are powerful motivators of online contributions [2],
Since we consider the whole software development prowhile Wasko and Faraj found that people contribute when
cess very relevant, we claim that success of an onlin¢hey perceive that this enhances their professional répota
community-based application requires a blend of well-[27]. Kuznetsov argues that the motivations of Wikipedians
designed software (i.e., usability) and carefully crafp@dli- to contribute are grounded in the values of reputation,
cies aimed at achieving participation. In this paper, waifoc community, reciprocity, altruism and autonomy [15], [25].
our attention on the social aspects of software developmeiertz and de Ruiter found that a customer’s online inter-
and deployment and we offer an example on how thesaction propensity, commitment to the community, and the
aspects can be incorporated into the development of anndaformational value s/he perceives in the community are the
tation and semantic content creation tools. Specifically westrongest drivers of knowledge contribution [29]. Bock and
will adopt a set of methods and techniques, often referredolleagues suggest the provision of appropriate feedback
to as 'mechanism design’ in the field of economics, that cario employees engaged in (or not engaged in) knowledge
be used to develop incentives which can be embedded intsharing [3]. These actions follow from two considerations.
online applications. This choice does not reflect a disibgarOn the one hand, they leverage on the importance of
for the techinical aspects of software design, but is meanpressure exerted from a person'’s reference group (e.gs,pee
to underline features of the process that are oftentimesupervisors, senior managers, etc.) to engage in knowledge
neglected within the community of developers. sharing behavior; on the other, they underline the impagan
We will focus on the so called sociability design and in of enhancing the individual’s sense of self-esteem.
particular on the first two phases of the software develop- Studies concentrating on the patterns that characterize
ment process. These are the analysis of the use scenadonotation efforts in Web 2.0 communities found an inter-
prior to application design and the fine tuning process ofsting correlation between a set of emerging social roles
the incentive structure. These phases should be seen asaad tagging behaviors. These behaviors seem to be spurred
continuous improvement process that enables designers by the attempt to create a community, the awareness of
adjust the software according to the social needs emergingne’s audience and a perceived need to communicate with
from the users’ experiences. a small group [22]. Analogously, Chen and colleagues
The paper is structured as follows: Section 2 describefound that social comparisons help explain the tendency to
some basic notions of motivations and mechanism desigrgontribute more (or less) in a social experiment involving t
Section 3 sketches out some techniques for analysis andovieLens community [6]. Joinson identified these unique
design of incentivized applications, Section 4 descrilhes t uses and gratifications in the context of Facebook: social
analysis of an annotation prototype, and finally Section Sconnection, shared identities, content, social investga

draws our conclusions. social network surfing and status updating [13].
From these examples, we can clearly see that motivation
Il. BASIC NOTIONS AND DEFINITIONS can be produced by heterogeneous motives, and might

Bouman et al. [4] argue that designers of social softwaralerive from incentives that are assigned to the performer
have to design software and carefully craft social policiesor from an intrinsic desire. Motivation is intrinsic if the
such as: enabling practice, mimicking reality, buildingnd  performer enjoys the act of performing the tgsér se In
tity and actualizing self. In order to effectively desigrced  all other cases, a set of extrinsic incentives can be pravide
software we focus our analysis on motivations in the contexin order to make an individual/team perform. Incentives
of Web 2.0 and on tools that enable us to identify keyare a set of instruments (e.g., money, reputation, rewards,

incentives that can be embedded in the software. prices, credit points, medals) assigned by an externajgud
o typically according to some sort of evaluation of the effort
A. Motivations exercised by the performer. In principle, these can belyotal

Several studies on the motivation to participate in knowl-uncorrelated to the nature of the task.
edge sharing indicate that people participate because theB}/ ) .
want to be part of a ‘community’, and engage in theB: Mechanism design theory
exchange of ideas and solutions [26]. Similarly, Forte Mechanism design is a field of game theory developed
and Bruckman find that peer recognition plays a rolein economics that studies the effective design of rules for
in Wikipedia which is similar to the dynamics shaping human behavior. If individuals follow these rules, they
up scientific collaboration [9]. Wang and Fesenmaier [24]will reach the outcome desired by the game designer. The
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underlying hypothesis is that individuals act according to
their own private interests and only a careful developmént o
appropriate incentives can enable the alignment of indafid

Field analysis

.. Requirements: I
and social interests. Social and individuals
To develop a set of incentives from the mechanism design motivations

point of view, the first thing developers should do is to
understand the social environment (the context) and codify
its constraints from the point of view of game theory. In
these terms, the game is defined by the following features
[19]: the players, the rules, the outcomes and payoffs. In
the case of Web 2.0 applications the players are the users
(both contributors and readers of the content produced), th
rules refer to how the players interact among each other,
the outcomes are constituted by the public good produced
by means of the application, and finally the payoffs are the Incentivized tool
values players attribute to the outcomes.
Inthe analys_ls (,)f_the C(,)nteXt,' the designer should f,OCL!S Oln—igure 1. The ideal process of design and development of @niivized
the system of individual inner interests and the motivation gppiication
embedded in the structure they interact with (the tool for
instance). These interests are affected by various element

Prototype

Lab experiments

i ——]
<mdmausm DH

Field experiments

Finetuning of requirements

which are: incentive structure of an application, and to provide a $et o
« The goal:people interact to communicate and partici- requirements for a first prototype of the incentivized tool.
pate. The lab experiments, then, allow us to evaluate such a tool

« The nature of good produced stylized description, and to fine tune the incentive structure that is embedded into

in game-theoretical terms, of the relationship betweerit.
what good is produced and who consumes it. Ideally the process of design and development of an
. The tasksan ordered collection of tasks into which the incentivized application (see Figure 1) should start fréwe t
contributions can be broken down. analysis of the concrete situation.
« The skills:competences and abilities required to carry In the first phase, the field analysis is crucial to identify
on the tasks. the motivations of both individuals and the social groups
« The social structurea stylized and simplified set of Which they belong to. Direct observations, interviews and

social relationships among the subjects participating irfuestionnaires are very effective techniques that can ée us
the exercise. to unveil and better define the crucial elements described in

After the analysis of the context it is necessary to definéhe previous section. _
the desirable outcome that the designers want to achieve. IN the second phase, the raw knowledge is then analyzed
Based on the given definition of players, desirable outcomdn terms of the above mentioned elements. Mechanism
and the context it is possible to define a set of rules and€sign. as a set of techniques, allows the modeling of the
payoffs that permit to achieve the desirable outcome. situation by using game thepretlc_al predictions a}bout the
Looking at Web 2.0 applications users spend time andrehaviors of the actors described in the model. Given a set
effort to produce - and at the same time to consume - £f goals, this model enables the analysts to design a set of
public good. All individuals benefit from the outcomes that incentive schemes that would spur users to behave in line
others produce and the application provides. The podyibili With the desired outcomes.
to access the content without necessarily contributingsto i The third phase is the creation of the prototype which
creation leads to the phenomenon of free riding: expectshould be the simplest possible solution that can effelgtive
ing that others will spend their time and effort to createSUPpPOrt the users.
the content while dedicating own time to other rewarding [N the fourth phase, the resulting prototype is tested,
activities. Mechanism design tools allow us to analyze thdetter if the test is conducted in a controlled environment,
context corresponding to each Web 2.0 application and tguch as a laboratory. The laboratory allows the experimente
design some case-specific rules that lead to a reduction ¢¢ test an hypothesis with artificially controlled condits

this kind of behavior within the desired context. manipulating or eliminating extraneous factors. As soon as
the previous hypotheses are confirmed a sequence of ex-
IIl. HOW TO DESIGN AN INCENTIVIZED APPLICATION periments can be organized to fine tune the set of incentives

Mechanism design enables to analyze the social structuthat are embedded in the tool. The design of each experiment
of the scenario prior to application design, to fine tune themay depend on the results of previous ones.
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In the fifth phase, the field experiments, the tool isMore in depth requirements are identified in the following
tested in the field, mimicking the situation in the lab. phases.
This fine tuning process should increase the complexit
of the trial since the experiment get closer to the reality.”"
For instance, add new realistic components such as real We analyzed the interviews and classified TID portal’s
actors (i.e., community members), tasks (a daily activigtt features according to the variables described above.
actors usually carry on), situations (the field and the $ocia The goal of the annotation tool is to improve the search
structure which actors belong to). Since the control ovend navigation experience in a corporate knowledge base.
the ability to manipulate variables reduces, the expertmen TID providers of annotations might have two different
gain awareness of interaction among variables. This mighmotivations to annotate. Users - by annotating resources -
continuously address new changes to the tool that finally i€an show their areas of competence and interest to the com-

The second phase: the desk analysis

introduced in the field. munity. They improve navigation, searching and syndicatin
This process is continuously repeated since the tool i§apabilities of the enterprise portal by using annotations
finalized, sixth phase. The nature of good produced by annotating is public. This
scenario is an almost straight out of the textbook case of
IV. THE ANALYSIS OF AN ANNOTATION PROTOTYPE public good provision in which providers and consumers are
DEVELOPED BY T+ID the same people. The part where things become problematic

. L. L, is the problem shared by many knowledge management sys-

Founded in 1988, Telefonica Investigacion y Desarollogms: there is a huge incentive to keep strategic knowledge

(TID) [16] is nowadays the largest private research andyqate so one can leverage on it when dealing/negotiating
development centre in Spain as regards activity and regih others.

sources, and is the most active company in EUrope in 1ne a5k is a typical annotation task. This means that it
terms of European research projects in the Informationg very repetitive and lacks a fun element.

and Communication Technology sector. TID is currently = tpq required skills of the agents to complete the annota-
developing a E)rqtotype for the annotation of the mtgrnaltion task are very basic.
portal of Telefénica. The tremendous amount of available Finally, the social structure is quite complex and various

information hinders the access to the right pieces of infor'dynamics coexist. Employees work in teams and commu-
mation required byaper_so.n for a specific goal, aﬁegting th%ities of experts, but also work in the company with a
company workflows. This is why the company decided t0g0n hierarchical structure. Visibility, reputationareer
develop an anno.tatlon tool to the_corporate portal. Adding EHeveIopment, and money are all part of the mix of moti-
layer of annotations, helps obtain many advantages, sucfLiions driving the behavior of employees. An important
as more efficient resource retrieval and navigation, realsq o to deal with is the large number of employees. As
integration of hgter.ogeneous sources of information €ehk |, 4erlined in many studies, group size plays an important
data), personalization based on context and roles. role in modifying behavior of individual contributors. If,

In the following section, we will go through the steps i, principle, employees perceive that their contributisn i
we adopted to support the design of TID’s annotation tooly;ia| for the success of the group we could expect a higher
It will serve as an illustration of the general process wepgnapility of contribution from each employee. In other
described in the previous section. words, the reputation mechanism might be developed at
group or project level.

In this paper, we do not focus our analysis on the tool

We started our analysis collecting data on people’s modevelopment, therefore we do not discuss the third phase:
tives and motivation drivers interviewing 11 employees ofthe prototype development process.

T_ID repr_esentmg the community _at large (heads of dIVI-C. The fourth phase: the lab experiments
sion, senior project managers, project managers, devslope

computer engineers, and consultants). Each semi-staettur  In the evaluation of the first prototype we run a laboratory
interview was conducted by two interviewers, took 60 to 90experiment with the goal of identifying the more appropiat
minutes and was recorded on audio tape. These recording§t of incentives to spur people to annotate resources.
have been transcribed and analyzed descriptively acaprdin The incentive structures we tested are focusing on two
to ex-post categories. Additionally, a focus group disirss ~ different rewarding systems:

with 6 TID employees was conducted, focusing on usage « pay per click models: each participant get a fixed
problems of the existing system and on innovative solutions  amount of money for each annotation provided (0,03
that might overcome these problems. Since the number of  Euros per tag up to 3 Euro). For payment requirements
interviewees was not very high, the TID interviews were we had to round rewards in pay per tag treatment to
decisive to provide starting data for the desk analysis @has the highest 50 cents.

A. The first phase: the field analysis
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« winner takes all model: only the actor that provide thein creating new content and sharing it across their networks
higher number of tags and annotation wins 20 Euros. The tremendous growth of data, pictures, images, videas tha

Participants were 36 students with no experience in the argre shared and copied by individuals in the networks, render
notation task nor in the tool that they tested.At the begigni the access to the right piece of information more difficus. A
participants read a clear set of instructions and performe& consequence many Web 2.0 applications, such as Facebook
a first training session in order to understand the rules o@nd others, introduce annotation tools enabling usersdop ad
the game and the basic features of the annotation tool. Eadnodify or remove information about a Web resource without
individual has been assigned to one of two 'treatments’ ofmodifying the resource itself.
images annotation: the first using the pay per click model In this paper we demonstrate that, since the whole soft-
and the second using the winner takes all models. Theyare development process is very relevant, the success of
performed the task under time pressure (8 minutes for eac$ocial software tools requires carefully crafted socialigie
treatment) with the goal to produce the maximum amounpolicies aimed at fostering participation and willingnéss
of tags in the allotted time on a random set of images. ~ contribute.

We obtain the following results: For this purpose, mechanism design and laboratory/field

« The mean number of tags produced are: 47.42 with th€Xperiments seem promising methods to enable designers to
pay per tag model and 62.76 with the winner takes allaZnalyze the motivations of users and embed this information

model. We can measure a 32% increase in the winneifto their software.
takes all model. These phases should be seen as a continuous improvement
. The average amount of money participants perceive@rocess that enables designers to adjust the softwaredaccor
are: 6.66 Euros with the pay per tag model and 6.18ng to the social needs emerging from the users’ experiences
Euros with the winner takes all model. As we have just seen, we have proposed a methodology
« The average cost per tag is 0.1404 Euros with the pajhat encompasses the ability to a) analyze any work envi-
per tag model and 0.098407 Euros with the winnerronment of a social nature in which one aims to introduce
takes all model. annotating tasks; b) conduct a design process for the tools
« The budget has been 31.5 Euro for the pay per taghat serve as vehicle for the tasks themselves taking the
model and 20 Euros for the winner takes all model. previous analysis of the social and technological context a
In the experiment there are some biases. Students afd inNput. This approach stresses a value-chain outlook on
volunteers who are used to participate in experiments. Alsghe design process, clearly distinguishing problems déggr
students didn’t find any problem in the annotation taskmotivation/participation in the design procesisictu sensy

because they are strong Web users and game players.  ©n the one hand, and motivation/participation of users once
the tool is in place. The most glaring advantage of this

D. The fifth phase: the field experiments approach is the ability to consolidate theory, method and
Despite the biases that affect the experiment results, @pplications in distinct units, avoiding redundancy.

clearly emerged that the winner takes all model is dramat- Finally, since the methodology we propose seems promis-

ically more effective than the pay per click one, in thising and accepted by developers, the real benefits of the

context. These results constitute a baseline for the impleincentivized application will be measured only when it will

mentation of the tool within TID’s corporate environment. be adopted by TID.

The obvious next step is that of running a few other lab

experiments in order to move from simple tagging to more ACKNOWLEDGMENT

complex tasks closely mirroring what happens in TID. . .
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a first stage of the experiment will be used as an input to
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In the TID, the prototype and the set of incentives will be [1] Adar, E. and Huberman, B. A., Free Riding on Gnutella,
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