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Decisions 2.0:The
Power of Collective
Intelligence
Information markets, wikis and other applications that tap
into the collective intelligence of groups have recently generated
tremendous interest. But what’s the reality behind the hype?
BY ERIC BONABEAU

THE LEADING
QUESTION

Can the new
tools and
methods
for tapping
“the crowd”
change how
companies
make their
decisions?
Should they?
FINDINGS
uIn practice, tools

using collective
intelligence have
performed better
than theorists can
explain.
uCollective intelli-

THE HUMAN BRAIN IS a magnificent instrument that has evolved over thousands of years to enable us
to prosper in an impressive range of conditions. But it is wired to avoid complexity (not embrace it) and to
respond quickly to ensure survival (not explore numerous options). In other words, our evolved decision
heuristics have certain limitations, which have been studied extensively and documented over the last few
decades, particularly by researchers in the field of behavioral economics. Indeed, the ways in which our
brains are biased may be well suited to the environment of our ancestors, when a fast decision was often better than no decision at all. But the hypercompetitive and fast-paced world of business today requires short
response times and more accurate
responses and more exploration of
potential opportunities.
The good news is that, thanks to
the Internet and other information
technologies, we now have access
to more data — sometimes much
more data — about customers,
employees and other stakeholders
so that, in principle, we can gain a
more accurate and intimate understanding of our environment. But
that’s not enough; decisions still
need to be made. We must explore
the data so that we can discover opportunities, evaluate them and
proceed accordingly. The problem
is that our limitations as individual
decision makers have left us ill
equipped to solve many of today’s
demanding business problems.
What if, though, we relied more on
others to find those solutions?
WWW.SLOANREVIEW.MIT.EDU

gence is better for
idea generation
than for idea
evaluation.
uManagers need

to consider many
key issues when
designing collective intelligence
tools — from loss
of control to the
balance of diversity
to expertise.
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To be sure, companies have long used teams to
solve problems, focus groups to explore customer
needs, consumer surveys to understand the market
and annual meetings to listen to shareholders. But
the words “solve,” “explore,” “understand” and “listen” have now taken on a whole new meaning.
Thanks to recent technologies, including many
Web 2.0 applications,1 companies can now tap into

“the collective” on a greater scale than ever before.
Indeed, the increasing use of information markets,
wikis, “crowdsourcing,” “the wisdom of crowds”
concepts, social networks, collaborative software
and other Web-based tools constitutes a paradigm
shift in the way that companies make decisions.2
Call it the emerging era of “Decisions 2.0.”
But the proliferation of such technologies neces-

USING COLLECTIVE INTELLIGENCE TO MAKE BETTER DECISIONS
Decision making can be broken into two tasks: the generation of potential solutions and the evaluation of them. Each of those tasks can be
negatively influenced by numerous human biases (only a handful are listed below). Those biases, though, can be mitigated through the use of
three collective-intelligence approaches: outreach, additive aggregation and self-organization.

DECISIONMAKING TASK

BIASES IN THE PROCESS

COLLECTIVE-INTELLIGENCE
APPROACH TO MITIGATE BIASES

1. Self-serving bias (seeks to confirm
assumptions)

1. Outreach to obtain diversity of
assumptions

2. Social interference (influenced by others)

2. Additive aggregation to obtain
independent participants

3. Availability bias (satisfied with an easy
solution)
Generation
of potential
solutions

4. Self-confidence bias (believes prematurely
to have found the solution)
5. Anchoring (explores in the vicinity of
an anchor)

3. Outreach to obtain diversity of “easy”
solutions
4. Outreach to obtain diversity of solutions
5. Outreach to obtain diversity of anchors
6. Outreach to obtain diversity of beliefs

6. Belief perseverance (keeps believing
despite contrary evidence)

7. Outreach and self-organization to obtain diversity of stimuli

7. Stimulation (“only knows a solution
when seeing it”)

Evaluation
of potential
solutions

1. Linearity bias (seeks simple cause-effect
relationship)

1. Self-organization to obtain nonlinear
interactions

2. Local versus global (confuses local and
global effects)

2. Self-organization to obtain nonlinear
interactions

3. Statistical bias (avoids statistical analysis)

3. Additive aggregation to utilize law of large
numbers

4. Pattern obsession (sees patterns when
none are present)
5. Framing (influence by presentation of
solution)
6. Hyperbolic discounting (dominated by
short-term effect)
7. Endowment bias (has aversion to risk
or loss)
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4. Additive aggregation and outreach to
obtain diversity of pattern detectors
5. Additive aggregation to obtain diversity
of influences

EXAMPLES
Google, Affinnova,
InnoCentive,
Threadless, Bell
Canada’s I.D.ah!,
ManyEyes, Swivel,
Marketocracy,
Goldcorp, Delicious,
Digg, Procter + Gamble’s Connect and
Develop, Salesforce.
com’s Idea Exchange,
Dell’s IdeaStorm, Cajun
Navy, Netflix’s contest,
blogs, wikis, Delphi
method, lead-user
tool kits, open-source
software, “sousveillance,” recommendation
engines, support forums
Digg, HSX, Zagat,
“American Idol,”
Affinnova, Threadless,
Intrade, Google,
StumbleUpon, Bell Canada’s I.D.ah!,
Delicious, Mechanical
Turk, Marketocracy,
Salesforce.com’s Idea
Exchange, open-source
software, Delphi
method, information
(or prediction) markets

6. Additive aggregation to obtain diversity
of time scales
7. Additive aggregation to obtain diversity
of risk profiles
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sitates a framework for understanding what type of
collective intelligence is possible (or not), desirable
(or not) and affordable (or not) — and under what
conditions. This article is intended to provide a general framework and overview for helping companies
to assess how they might use Decisions 2.0 applications to solve problems and make better decisions.3

A Decision Framework
In the field of operations research, solving a problem entails two high-level tasks: 1) generating
solutions, which includes framing the problem and
establishing a set of working assumptions about it
and 2) evaluating the different alternatives generated in the first step. Each of the tasks is subject to
various biases.4 When generating solutions, for example, we tend to seek information that confirms
our assumptions (self-serving bias) and to maintain those beliefs even in the face of contrary
evidence (belief perseverance). With respect to the
evaluation of solutions, we tend to see patterns
where none exist (pattern obsession) and to be unduly influenced by how a solution is presented
(framing). Those common traps represent just a
few from among a much larger number of ways in
which our basic human nature can lead us astray
when we’re making important decisions.
Collective intelligence can help mitigate the effects of those biases. (See “Using Collective
Intelligence to Make Better Decisions,” p. 46.) For
instance, it can provide a diversity of viewpoints
and input that can deter self-serving bias and belief
perseverance. Diversity can also help combat pattern obsession and negative framing effects. Because
of those and other benefits, many companies have
begun to tap into collective intelligence through the
use of Web 2.0 and other technologies. Some of the
applications concentrate on solution generation.
Take, for example, InnoCentive, a Web site through
which companies can post a problem and solicit solutions, with the winning entry receiving a cash
prize.5 Other applications focus on the evaluation
task. HSX, for instance, is a mock market in which
users buy and sell futures for current movies, and
the results are an indicator of the moneymaking
potential of those releases. And still other applications address both generation and evaluation. The
Digg Web site asks participants both to contribute
WWW.SLOANREVIEW.MIT.EDU

stories and to vote on them, and the most popular
entries are posted on the home page.
Whether the goal is solution generation, evaluation or both, companies should consider three
general types of approach to accomplish their objective: outreach, additive aggregation and
self-organization. Each has its pros and cons, and
many Decisions 2.0 applications have combined
the different approaches in various ways.
1. Outreach When collecting ideas (generation) or

assessing them (evaluation), a company might want
to tap into people or groups that haven’t traditionally been included. It might, for instance, want to
reach across hierarchical or functional barriers
inside the organization, or it could even desire to
obtain help from the outside. The value of outreach
is in numbers: broadening the number of individuals who are generating or evaluating solutions. The
development of open-source software is perhaps
the best example of the power of sheer numbers.
“With enough eyeballs, all bugs are shallow” is the
commonly quoted expression, which means that,
with enough people working on a project, they will
uncover every mistake. The underlying philosophy
here is that there are people out there who can
help you and, moreover, those individuals are not
necessarily where you might expect them to be. At
InnoCentive, the solutions to problems often come
from an entirely different field.6
2. Additive aggregation Companies can collect in-

formation from myriad sources and then perform
some kind of averaging. The process can be used to
aggregate data from traditional decision groups, or
it can also be combined with outreach to include information from a broader set of people. Here, the
whole is by definition equal to the sum of its parts
(or some average of it). The simplest example involves the direct application of the law of large
numbers — for example, asking a crowd to estimate
the number of jelly beans in a jar and then taking an
average of all the responses. More complex examples involve applications like information, or
prediction, markets. The key here is to maintain the
right balance between diversity and expertise. Both
are needed in varying degrees, depending on the application. At Best Buy Co. Inc.,7 for example, internal
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information markets are used for a number of forecasting activities. A number of those tasks have been
successful, but the internal market tends to perform
poorly when asked questions about the competition, which is apparently a topic about which Best
Buy employees have limited knowledge.
3. Self-organization Mechanisms that enable inter-

actions among group members can result in the
whole being more than the sum of its parts.8 Examples of such constructive uses of self-organization in
which the interactions create additional value include
Wikipedia, Intellipedia (the CIA’s version of Wikipedia for the intelligence community) and Digg. Such
applications enable people to create value by adding
to or deleting from other participants’ contributions.
But there is a danger: If the interaction mechanisms
are not designed properly, the whole can end up being
much less than the sum of its parts. Groupthink is but
one example of the downside of self-organization.

Key Issues
An application that taps into collective intelligence
for improved decision making may be simple in
concept, but it can be extremely difficult to implement. As with many systems, the devil is definitely
in the details. At a minimum, managers need to
consider the following important issues.
Control One key concern, common to all forms of

collective intelligence, is a loss of control, which can
manifest itself in a variety of ways. One is, simply, unwanted and undesirable outcomes — the collective
makes a decision that could harm the company, revealing either a flaw in managers’ thinking or the
improper application of collective intelligence. Another is unpredictability — a decision might not
necessarily be bad per se, but the organization is caught
unprepared to deal with it. A third is unassigned liability — who is responsible for a poor decision made
collectively? Moreover, companies need to be aware of
the potential for snowball effects. Through selforganization, an opinion might gain nonlinear
momentum through self-amplification. This can lead
to public relations nightmares if the collective involves
participants external to the organization. Consequently, one of the biggest issues with respect to
control is whether to include outsiders in the process.
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The choice to expand your decision-maker set
beyond the walls of your organization should not
be made lightly. Not only will you be disclosing information about your organization to the external
world, you’ll also be providing a forum for outsiders who might not always have your best interests at
heart. If the collective veers in an unexpected and
potentially harmful direction, the resulting damage
could be difficult (and costly) to contain. Once the
genie is out of the bottle, it can’t be put back in. On
the other hand, tapping into the diversity and expertise of the outside world can lead to substantially
superior outcomes when executed properly.
Diversity versus expertise As mentioned earlier,
decision making that makes use of a collective requires a company to strike the right balance between
diversity and expertise. Certain problems lend themselves to a diversity-based approach more than
others, but no amount of diversity will help if the
participants are completely ignorant of the issues.9
Another factor to consider is the actual composition
of diversity: In the same way that sampling biases
exist in polls, the diversity of a large population can
also be skewed, leading to distorted decisions. Thus,
organizations need to decide which people to involve
based on the ability of those individuals to understand the problem at hand and collectively make
positive contributions to solving it.
Consider the cautionary tale of Pallokerho-35
(PK-35), a Finnish soccer club. A few years ago, the
team’s coach invited fans to help determine the
club’s recruiting, training and even game tactics by
allowing them to vote using their cell phones.10 Unfortunately, the season was a disaster, ending with
PK-35 firing its coach and scrapping its fan-driven
decision-making ways. The lesson here is that many
applications do require a large number of participants to ensure the quality of the output, but those
individuals must still have the necessary knowledge
to make useful contributions.
Other decisions require a significant amount of
expertise that is found only in a handful of people,
either inside or outside the organization. For such
situations, traditional tools like the Delphi method,
a systematic and iterative approach to forecasting,
can help foster quality decisions. Some companies,
though, are investigating the use of newer apWWW.SLOANREVIEW.MIT.EDU

proaches. HP Labs, for example, has designed an
intriguing solution for tapping the collective brainpower of a small group using a prediction market.
The approach extracts the participants’ risk profiles
with a simple game and then uses that information
to adjust the market’s behavior.
Engagement What motivates people to partici-

pate in a collective undertaking can vary widely.
Incentives such as cash rewards, prizes and other
promotions can be effective in stimulating individuals to participate in activities like prediction
markets, for which explicit rewards seem to matter
greatly. With other applications — for example,
submitting T-shirt designs to the Threadless Web
site — cash rewards seem to matter less than recognition. Value-driven incentives can also be
important. As the open-source movement, Wikipedia and other similar efforts have shown,
participation in a community, the desire to transfer
knowledge or share experiences, and a sense of civic
duty can be powerful motivators. For ongoing internal efforts, maintaining a high level of employee
engagement can be difficult. At Google, Inc., new
employees are the most excited about — and engaged in — the organization’s internal prediction
markets, but their enthusiasm decreases over time.
Thus, organizations must provide a continuous
flow of new, enthusiastic participants to keep engagement high, or they need to provide incentives
to sustain people’s motivation over time.
Policing When people are allowed to contribute to

decisions, the likelihood that some will misbehave
increases with group size. To control such transgressions, mutual policing can be effective in situations
for which an implicit code of conduct helps govern
people’s behavior. But concern for one’s reputation
can also have a negative effect, leading to excessively
conservative decisions, as participants become unduly worried about being wrong. For some collective
activities such as prediction markets, a central authority akin to the Securities and Exchange
Commission might be necessary to thwart any attempts at market manipulation.
Intellectual property Another concern is that of

intellectual property, and this issue manifests itself
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in two ways. The most obvious is that a company
needs to disclose information about its problems to
get others to think about them, and adjusting to and
managing such transparency can be very difficult
for many businesses, particularly those that have
kept close wraps on their intellectual property. Second, when a company seeks ideas from outside the
organization, it needs to determine whether and
how it will assume ownership of the resulting intellectual property. (It also needs to ensure that the
intellectual property is the participant’s to give.)

Mechanism Design
Perhaps the most difficult issue of all is mechanism
design, which must address numerous basic questions. For instance, should every participant be
given an equal voice, or should some individuals
have a greater say in the collective? And if it’s the
latter, how should those special individuals be selected? Indeed, designing the right mechanisms for
collective decision making is neither simple nor
straightforward, and the “rules of engagement” can
make an enormous difference in the outcome.
Another basic question regarding mechanism
design is whether to utilize distributed versus decentralized decision making. In distributed decision
making, which is the most familiar form of collective intelligence, a number of people contribute to
one decision. In decentralized decision making,
many people are empowered to make their own independent decisions. Consider Web sites like
ManyEyes and Swivel, where participants can upload data sets for others to explore with easy-to-use
tools. Say someone uploads carbon-dioxide data
for a particular geographic area and someone else
uploads housing development information for that
same neighborhood, a third person could then
study those two sets of data to investigate whether
they were correlated. Numerous examples of disaster response, from the 2004 tsunami to hurricane
Katrina, have demonstrated the power of decentralized decision making by people on the front
lines.11 In such situations, sophisticated plans devised by central bureaucrats tend to fall apart. The
lesson is that decisions made at the head office may
not fit local or field realities. Harnessing the collective intelligence of those who have the necessary
information for the benefit of those who must take
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action in the field can be a surer path to success
than the use of top-down, template-based decisions. For such situations, the organization can aid
the decision-making process by effectively becoming a broker of information.
Up to now, collective decision making has largely
been empirically driven, and for every success story
like Wikipedia, there are likely numerous projects
that have failed because of faulty mechanism designs.
And even an application like Wikipedia, which might
look simple on the surface, relies on a complex hierarchy of carefully selected editors. Even small changes
to the design of a successful mechanism can lead to
large, unintended negative consequences. As a result,
some organizations have decided to replicate an application exactly. A case in point is Intellipedia, a tool
developed for the U.S. intelligence community that
is a direct copy of the Wikipedia design.

Defining Success
Companies have implemented Decisions 2.0 applications for a variety of purposes, including research and
development, market research, customer service and
knowledge management. Obviously, the type of application will affect how its success should be assessed,
but managers should remember that certain key metrics can only be determined late in the process, if not
at its very end. For example, the accuracy of a forecast
generated by an information market can be measured
only after the event has occurred. In such cases, managers should consider using key indicators to serve as
proxies to assess an application before a final evaluation can be made. (See “Does Collective Intelligence
Lead to Better Decisions?”) In an information market,
for instance, key indicators might be the sheer number and demographic diversity of the participants.
Although both the key metrics and indicators can
vary depending on the application itself, one universal
key indicator is engagement — whether the application has stimulated and maintained the active
participation of people in a meaningful way. Engagement should not to be taken lightly. Indeed, for a large
fraction of Decisions 2.0 projects that have flopped,
the primary cause of failure appears to be a lack of engagement. Participants expect to be treated in a certain
way and, more often than not, they also want the organizers of the application to be engaged as well.
Generally speaking, the performance of many
50 MIT SLOAN MANAGEMENT REVIEW WINTER 2009

Decisions 2.0 applications has been less than optimal
for a number of reasons. For one thing, many tools
do not provide information on the participants,
which then raises concerns about the accuracy of the
output and the possibility that the process might be
vulnerable to manipulation. In addition, the applications often lack any explicit refereeing process that
might provide some degree of quality assurance.12
On the other hand, even applications that have a
massive number of participants can be managed
successfully. Wikipedia might be the most wellknown example of that, but there are many others.
Take, for example, Delicious, a tool that allows users
to tag Web bookmarks with specific keywords, thus
providing useful metadata about those sites.
But a pressing question remains: Does collective
intelligence really correct for decision biases? There is
no simple answer. Before the 2006 U.S. elections, the
Intrade Web site correctly predicted that the Democrats would gain control over both houses of Congress
— something many political pundits and expert prognosticators had failed to foresee. But then in 2008, the
company discovered that a lone member of the prediction market had single-handedly been responsible
for an unusual spike in the prediction that Senator
John McCain would beat Senator Barack Obama in
the presidential election. In a number of other documented cases, the collective decision-making process
was shown to be biased. With information markets,
for example, those biases can manifest themselves in
all the ways they do for individual decision making:
pattern obsession, framing and so on.
That said, Decisions 2.0 applications have generally worked better in practice than the available
theories might have predicted. As an early contributor to the field of collective intelligence, I was certain
that Wikipedia would fail. Why it works as well as it
does is still largely a mystery to me. Although I have
come to appreciate the degree to which people want
to express themselves, the quality of Wikipedia (and
of many of its offspring13) is still surprising. Today,
with the one notable exception of prediction markets (for which a large body of work helps us
understand what works and why), practice is still far
ahead of theory in the field of collective intelligence.
But the fact that we can’t explain the success of
many Decisions 2.0 initiatives is not necessarily a
bad thing. In fact, we use many tools on a daily basis
WWW.SLOANREVIEW.MIT.EDU

that we don’t fully understand — our intuitive
minds, for example. Even so, advances in research
and theory — and the development of better success
metrics — should lead to substantial improvements
in the practical design and implementation of various Decisions 2.0 applications. To that end, efforts
are under way by several groups of researchers, including those at HP Laboratories and International
Business Machines Corp. Research Division, to understand the dynamics of successful applications
like Digg and Wikipedia.
Even given the current lack of theory, a survey of the
different applications leads me to two general observations. First, collective intelligence tends to be most
effective in correcting individual biases in the overall
task area of generation. I speculate that we, as individuals, are far weaker explorers than evaluators, and that,
for all the flaws in our heuristics, we are pretty good at
detecting patterns. Thus, when tapping a collective,
companies are now more likely to obtain greater value
from idea generation than from idea evaluation.
Second, a striking feature of most applications is
that feedback loops between generation and evaluation tend to be weak or nonexistent. Here, the
fundamental mechanism of variation and selection
from biological evolution could provide an effective
model: Ideas could be generated and evaluated, and
the output of that assessment could be used in the
creation of the next generation of ideas. The market
research firm Affinnova, Inc., for instance, uses collective feedback from consumers to create a new
generation of product designs that are then submitted back to the collective for evaluation. Companies
should consider deploying such feedback loops with
greater frequency because the iterative process taps
more fully into the power of a collective.
THAT COLLECTIVE INTELLIGENCE is at all
possible is not a new idea. Until recently, though,
Charles Mackay’s 1841 book, Extraordinary Popular Delusions and the Madness of Crowds, was the
default framework for the collective at work. According to it, the most likely outcome of collective
human dynamics is market bubbles, instability and
chaos. And indeed, as demonstrated by the TV
show “American Idol” and Google’s Zeitgeist, which
displays the most frequent search queries, the crowd
does not necessarily have good taste. Nor is the
WWW.SLOANREVIEW.MIT.EDU

crowd any better at solving certain types of problems than experts are.
But a growing number of applications have
shown that a group of diverse, independent and reasonably informed people might outperform even

DOES COLLECTIVE INTELLIGENCE
LEAD TO BETTER DECISIONS?
Companies can tap into collective intelligence for various types of applications.
To assess the performance of those initiatives, managers need to identify
which key metrics and indicators to use. The information presented here should
provide a general guideline.
TYPE OF
APPLICATION

EXAMPLES

KEY
METRICS

KEY
INDICATORS

R&D and
innovation

InnoCentive, TopCoder,
Netflix’s contest
to develop a
better recommendation
engine

Quality of
solutions and
consistency
of output

Access to talent,
diversity of
participants
and participant
engagement
over time

Market
research

Mechanical Turk,
Affinnova

Ability to
discover or
elicit true
responses

Sample size
and whether it
is representative
of market, and
participant
engagement

Forecasting

Information
markets like
Intrade and
NewsFutures

Accuracy of
forecasts

Ability to track
real quantities
and participant
engagement
over time

Customer
service

User
communities

Percentage of
problems solved,
tone of conversations and early
discovery of
problems

Responsiveness
to unsolved
problems and
participant
engagement

Knowledge
management

Wikis

Quality, accuracy
and frequency of
contributions,
and use of output
in real situations

Access to readonly content,
and participant
activity and
engagement

Systems
testing

NIST cryptography contest,
Peer-to-Patent

Number, quality
and scope of
unexpected
issues that are
uncovered

Progress of
testing and
participant
engagement

Crisis
response

Cajun Navy

Access to difficult-to-obtain
information, and
minimization of
damage inflicted
by crisis

Modes of
communication
utilized and
participant
engagement
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the best individual estimate or decision. Indeed,
James Surowiecki’s 2004 book, The Wisdom of
Crowds (a play on the title of Mackay’s classic tome)
offers a collection of such examples.14 At the very
least, the emergence of Web-based tools for bringing people together in a variety of formats has made
it possible to experiment with a number of different
mechanisms for tapping into the decision-making
capabilities of the collective. Moreover, the wide
availability of Web 2.0 applications has led to the increasing emergence of professional amateurs: From
ornithologists to photographers, people who previously had the passion but no tools are now
empowered with technology that enables them to
perform at the same level as professionals.15
The bottom line is this: For many problems that a
company faces, there is potentially a solution out
there, far outside of the traditional places that managers might search, within or outside the organization.
The trick, though, is to develop the right tool for locating that source and then tapping into it. Indeed,
although a success like Wikipedia might look simple
on the surface, that superficial simplicity belies a complex underlying mechanism for harnessing the power
of collective intelligence. Consequently, any company
that is developing a Decisions 2.0 application would
do well to understand some fundamental issues, such
as the balance between diversity and expertise, and the
distinction between decentralized and distributed decision making. After all, without such basic knowledge,
a business could easily end up tapping into a crowd’s
madness — and not its wisdom.
Eric Bonabeau is the CEO and chief scientific officer
of Icosystem Corp., a Cambridge, Massachusettsbased consultancy that specializes in the use of
complexity science to develop innovative business
strategies. Comment on this article or contact the
author at smrfeedback@mit.edu.
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