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Collaborative Intelligence 
 
To many people, the idea of an intelligent crowd is an oxymoron. In cases where they act 
collectively, crowds are often mindless mobs, easy to excite or influence and prone to riots and 
violence. French writer Gustave Le Bon insisted, “In crowds, it is stupidity and not mother wit that 
is accumulated.” Parallel to this reasoning, the concept of an extraordinary average is 
contradictory since the act of averaging a group's components always results in mediocrity. When 
a group is averaged, every semblance of originality is lost and all that is left is a bland, boring, 
and banal result. These two basic concepts are directly related. It is commonly accepted that the 
collective efforts and characteristics of any group of people will be limited by the contributions of 
the lowest performers in the group. It is believed that exemplary groups are made of exemplary 
individuals, and that poor group performance can always be attributed to individuals who perform 
poorly within the group. 
 These principles are most obvious in sports, theater, and musical performance. But in a 
diverse array of other areas, these very same principles that dictate the successful performance 
of a group do not apply. In some cases, they even work to guarantee failure for a group. 
Sometimes, diversity of experience, intelligence, and ability is imperative to a group's success. 
Two very specific cases where diversity of contribution applies are in the realms of collaborative 
problem analysis and the averaging of aesthetic group qualities. While this is not obvious, it will 
be explained in two brief examples concerning open source software design and the art of digital 
facial composition.  
 Open source software design is one case where crowds have exhibited what can be 
described as collective wisdom. As a separate example, digital facial composition shows how 
merging together the average attributes of a group can lead to a result that is more extraordinary 
in character than any single member of that group. To understand the mechanism behind the 
power of collaboration, it is necessary to identify the ideal conditions that allow crowds and 
averages to give rise to intelligence and beauty. Applied correctly, these conditions may have 
direct application to the practice of industrial design.  
 Problem solving and aesthetics are, after all, the purpose of industrial design. Successful 
design is defined by how effectively a problem is addressed and by the physical aesthetic of the 
solution. But as will be explained, a collaborative form of industrial design may best be suited to 
influence the specific areas of socially responsible and sustainable design. After presenting brief 
examples showing the power of collaborative design in other disciplines, the ideal conditions for 
successful collaboration will be defined. To conclude, the framework for an online collaborative 
industrial design community will be presented.  
 
Open Source Precedence 
 
The open source software design movement has likely set the theoretical and legal precedence 
that the collaborative industrial design community will follow. Effective online collaboration has 
already been used to create very complex and high-quality computer software with no centralized 
capital investment and no hierarchy of control. Open source software is effective because it is, in 
every sense, free. Every software package is released by groups and by individuals free of cost 
for any person to use, modify, and redistribute. These rights are protected by what is, in essence, 
the anticopyright itself—the copyleft. This license grants every user the right to do anything to an 



open source software package or its code except copyright or sell the package or its components. 
However, the original software is used, modified, and redistributed, the new work must retain the 
same license. Copyleft work and any derivations cannot ever be sold or copyrighted.  
 There is a wide range of software available, including operating systems, computer 
languages, games, Web sites, and office productivity suites. Over 150,000 open source 
downloads are available at SourceForge.net, which serves as the easiest way to access, upload, 
and share open source software online. Far from being idealist rhetoric, the copyleft license that 
protects all open source software is actually a legally binding “terms of use” contract. Copyleft 
protection is legally enforceable, and it binds all users to attribute all previous contributors if they 
wish to modify an open source project. It also prevents anyone from selling copyleft projects or 
their components. All restrictions imposed by copyleft protection serve to keep projects free from 
restrictive ownership.  
 The freedom to create and share ideas within an open source community has certain 
distinct advantages over traditional, professional, and corporate software design. All contributors 
to open source projects are volunteers. Since no one is getting paid to work, all volunteers are 
self-motivated, either by the pure joy of creation or the desire for recognition. In the software- 
design community, status is attributed to individual programmers only for the objective recognition 
of their programming skills. Different computer codes can easily be compared and benchmarked, 
and efficient code can only be created by talented and efficient coders. Due to the nature of 
computer software, talent among coders is easily recognized, measured, and ranked within a 
group. Because of this, recognition and competition play a large role in open source software 
creation. Ego and the drive to prove individual talent to a large group of other talented individuals 
have proved to be incentive enough to expand the open source software design community to 
where it is today. Of course, many contributors also design just for the fun of it. In both cases, the 
importance is that money is not the motivation for contribution, and all workers work because they 
choose to work. Incentive for creation does exist in open source software design, and it has 
nothing to do with money.  
 
Patterns of Information in the Static  
 
While it may seem obvious that volunteers working on a common interest will inevitably reach 
effective solutions given enough time, there is a subtle and powerful dynamic working behind the 
scenes. One mistake is to think that, due to the sheer number of contributors, there is bound to 
be a large collection of intelligent individuals making the bulk of important discoveries within a 
project. In many cases, it turns out that the number of intelligent contributors, or experts, within a 
group is not the most significant contributor to the outcome of the group's performance. What 
matters is the level of diversity among the individuals in a group. Too many experts will 
sometimes lead to poor group performance.  
 This goes against intuition, and the British scientist Francis Galton also had a strong 
conviction that diversity of intelligence within a group serves nothing but to lower the group's 
average intelligence. That was until 1906 when, at a farmer's fair, he studied the results of a 
lottery where individuals wrote their guess of the weight of a live ox on a raffle ticket. Each 
individual had to guess the weight of the ox after it was skinned and dressed, when it would 
essentially be nothing but bones. After the lottery, Galton totaled the 787 guesses from the 
submitted tickets and determined the average of the group's weight guesses. While the actual 
weight of the skinned and dressed ox was 1,198 pounds, the average of the crowd's guess was 
1,197 pounds. There would have been many experienced farmers in the crowd who played the 
lottery, but hardly anyone can be said to be an expert in live ox bone weight estimation. Even if 
there were a high proportion of experienced estimators in the crowd, they would have had no 
influence on the others in the group. The lottery was a competition, not a collaboration, and 
individuals contributed their guess independently (Surowiecki XIII).  
 The very same experiment can be performed for any of a variety of tasks involving 
estimation, and average group performance consistently outperforms any single individual guess 



within the group. But effective group performance relies on three basic conditions: 
 1. Independence: It's important that individuals offer their solutions based on their own 
experience, without the pressure to conform to the group experts' opinions. Whenever expert 
opinion turns out to be wrong, error accumulates in the group's averaged opinion instead of 
information. 
  2. Incentive: To keep individual contribution focused and determined, an incentive needs 
to be offered to keep random disinterested guesses from collecting in the group’s averaged 
estimate.  
 3. Diversity: Each random contribution does less to damage the integrity of the group's 
averaged answer when a large and diverse array of individuals contributes. Within a larger and 
more diverse group, there is also a larger pool of experience and individualized expertise to apply 
to problem solving.  
 4. Averaging: Once a diverse amount of information is available, it needs to be 
aggregated and averaged to find the group's collective decision. In some cases, this can be done 
objectively, with simple arithmetic and statistical analysis. In other cases, where this is too 
complex, subjective analysis can be utilized.  
 Collaborative problem solving works best when all four of these conditions are met. The 
reason that it works at all has to do with the fact that when individuals analyze a problem, they 
each contribute an amount of relevant information to the group answer along with an amount of 
error. Information and error both accumulate in the group's final unaveraged answer, but after the 
compiled contributions have been averaged, errors always tend to cancel out while leaving 
accurate information to remain and coalesce. Since some individuals overestimate their answers 
while others underestimate their own, the group's averaged response tends to be close to the 
prime solution for any given problem. Over many trials, the group consistently performs better 
than any individual expert within the group.  
 
Estimation and Aesthetic  
 
Just as an average of individual estimation can allow a clarified group solution to emerge, there is 
evidence that group averaging can also filter aesthetic qualities. For instance, the central image 
below is of a woman who does not exist. All of her physical qualities including her eye shape, her 
jaw line, her nose, eyebrows, and skin tone are results of averaging the characteristics of 100 
random women on the streets of London (The Face of Tomorrow). The picture is simply 
composed of a hundred transparent images of random women superimposed onto the same 
area. Eight of the 100 women are represented in the smaller pictures surrounding the “averaged” 
woman. Many of the women's hairstyles did not cancel on the final figure, and the result is a halo 
of transparent elements surrounding the averaged woman's head.  



 

Far from being homely and average in the sense that one would immediately think, the 
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“averaged” woman is, subjectively, very attractive. Her features are defined and symmetrical, two 
qualities that many people, including infants, recognize as being healthy and attractive (Perrett). 
Using as close to what we can call universal standards, the averaged woman in the center 
qualifies as what many people would agree to being as attractive or more attractive than a high 
proportion of individuals in the group. Averaging, in this case, creates a beautiful result.   
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address issues of problem solving (functionality) and aesthetic in the design of products and 
services. Conceptually, it's important that a collaborative design community collect the efforts of 
individuals from a diverse range of disciplines. Diversity is key to providing a large amount of 
experienced opinions in the collaborative design process. Ideally, design would involve the 
contribution from artists, engineers, environmentalists, economists, historians, activists, factory 
workers, and everyday consumers in addition to students and professional industrial designers.  
 All contributions in collaborative design would then need to be complied and centralized
to enable all results to be averaged. An average of every individual's contribution would, in 
theory, lead to an effective and elegant design to emerge from the collective efforts of the group. 
So the first step in creating a collaborative design community seems to be the creation of a 
repository of design solutions for anybody to access and contribute. A free online database that 
allows for the upload of design ideas, sketches, and solutions is one of the least expensive and 
most publicly accessible solutions for this step. 
 The next step will be to devise a mea
Im  of designs cannot very well be superimposed on each other to achieve the prime design 
solution for any given problem. What works for human faces will not work for sustainable housing 
designs and consumer products. It may be possible to quantify the characteristic qualities of any 
given object (say, a motorcycle) and average out the size, material, and shape of each individual 
component to the most effective overall design. But then again, it may not be possible. To find out 
would require specific algorithms for each type of object, and thousands of hours of research, 



testing, and specialized computer code creation. Even if it did work, it would achieve nothing but 
to average out what current motorcycle designers see as the ideal motorcycle. Any result would 
lack the necessary diversity of contribution from non-experts, and so this is not the ideal solution.  
 One of the simplest solutions is to maintain a feedback loop in a community where 
co tors themselves average out other people's designs to make new and improved designs 
based on the work of others. This way, contributors themselves would create a subjective 
average of the group's individualized designs. Their average would then become part of the 
group’s latest individual contributions. For this to be effective, all designs would need to be 
centralized in a large, easy to browse, easy to search online catalog. It's important that all 
relevant information pertaining to any single type of design be readily available and easy to 
understand. For example, all designs and information pertaining to two-wheeled human-powered 
transportation should be easy to access and easy to understand.  

Then, individuals can analyze all relevant information from
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n solutions to design problems based on their own experience. Engineers can modify the 
mechanics or manufacturing methods of other people's designs. Artists can add aesthetic or 
interactive elements to product designs. Environmentalists can increase sustainability and 
activists can contribute subversive elements. This way, designs are cataloged in a database that 
expands with each additional modification, comment, and contribution from others. Designs are 
expected to evolve within the same catalog where designs are collected. Over time, and with 
each contribution, errors are ignored and effective solutions are naturally selected and reused. 
Any single person is expected to perform the action of averaging the contributions of others. Their 
own result advances the collective design to the single most effective design solution.  
 This exact process occurs each time an object is reverse engineered and imp
c r materials and more efficient manufacturing processes. While this often leads to less 
expensive and higher-quality products, this is theft of proprietary intellectual information. The all 
powerful and mighty copyright appears to be blocking the successful development of an online 
collaborative design community. Ironically, patents and proprietary information are very effective 
at stifling the development of innovative solutions. They act to keep others from reaping profits 
achieved by copying protected designs. Understandably, corporations and companies do all they 
can to protect their own innovation since research and development costs are so expensive and 
intellectually intensive. 
 But copyrights a
c  the next. Individual manufacturers are supposed to come up with their own unique 
solutions to address the same problem, and innovation is supposed to flourish. The market itself 
is supposed to regulate which product is most effective, and inferior products are supposed to be 
quickly phased out of production. There are two problems with this reasoning. First, the market 
does not do an accurate job of regulating product quality. That's because, in more respects than 
not, we do not participate in a free market system. Consumers largely base purchase decisions 
not on actual value, but on advertised value. Corporations often spend more money on 
advertising a product than designing it, and we, the consumers, assign more importance to brand 
name than to labor practices or environmental sustainability. Clothing companies emphasize the 
lifestyle associated with wearing their products, but they do not mention the sweatshops overseas 
that produce the clothing. Similarly, computer and electronic waste accumulate in developing 
world countries where workers take them apart by hand and melt their components over open 
fires in attempt to recycle small traces of copper and silver. In the process, they are exposed to 
furans and dioxins, two of the most carcinogenic substances on earth (Harper's).  
 These problems are not addressed because the market does not 
Co ers are expected to make accurate purchase decisions based on incomplete information. 
This is simply because the true cost of maintaining our standard of living goes unadvertised on 
product labels. As a result, innovation in the area of social and environmental sustainability 
suffers. 
 Copyri
need to create innovative products to make a profit. They can create inferior products for 



inexpensive prices and saturate the market with their own designs while still making a 
comfortable profit. Innovation is not imperative to success, and so the vast majority of consumer 
products trade quality and sustainability for immediate and guaranteed profit.  
 In contrast, without copyright protection, manufacturers would have to rely on innovation 
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and craft to successfully differentiate themselves from competitors. If technology, techniques, and 
design were shared among competitors, then there would be no such thing as proprietary 
information. The consistent delivery of inexpensive, innovative, and high quality products (in a 
market full of functionally similar products) would determine the success of manufacturers. 
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abolish the copyright. Collaborative design should be, by necessity, open source and copyleft 
protected. Modeled after the development of open source software, open source industrial design 
needs to be able to evolve without obstacle, in an environment where information is easily 
accessed and shared. This means that an online open source industrial design community needs 
to allow the public free and easy access to all design sketches, CAD models, digital renderings, 
material information, and manufacturing statistics for each product. All stages of design need to 
be transparent and freely accessible.  
 Plans for the Web site curre  
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al y designer or amateur to upload their own ideas, sketches, or designs as anonymous or 
registered users. In order to access the upload page, contributors need to agree to license their 
work as copyleft protected. Copyrighted material is strictly prohibited from the database. A section 
specifically for ideas allows individuals to give short verbal descriptions of design insight and 
solutions. This section is useful for designers looking for a project to undertake. It also enables 
any individual without design experience to submit their ideas to established designers. A section 
for sketches collects more refined ideas that have accompanying drawings or rudimentary 3D 
models. The last section is specifically for refined ideas presented with an identification of a 
design problem, research, and refined solutions. Anyone is able to present projects in any of the 
three sections. More importantly, visitors are able to comment at the bottom of any idea, sketch, 
or design page. Their response, critique, and suggestions are to be just as valuable to the 
development of open source design as the contribution of individual projects to the database.  
 Whether a project is submitted as an idea, a sketch, or a design, it will fall into one of t
fo g categories: housing, transportation, electronic devices, medical devices, or general. 
Additional categories will be created as requested or required. Categories make it easier for 
visitors to browse the database and find specific information on the subject they require. And just 
as anyone is able to browse the idea section to find inspiration for starting new projects, anyone 
can rework and modify any project from the sketch or design section. All uploaded text, sketches, 
and 3D models in the database are available for anyone to download and use as they wish, 
according to the copyleft license.  
 An important aspect of th
feature that tracks how many modifications and reinterpretations any given design spawns. For 
instance, a design for a low emission vehicle may have its source files downloaded 200 times, 
resulting in 200 additional contributions to the database based on modifications of that same 
vehicle. In all 200 cases, each of those additional designs will automatically attribute their original 
inspiration with a link to the original vehicle design. Successful open source designers will create 
projects that result in many modifications and reinterpretations of their submitted projects. Status 
and recognition can be objectively measured and quantified using this system, increasing the 
motivation and quality of contributions from many individuals.  
 Because the relationship between contributions, the
resulting modifications are tracked in the database, it’s possible to enable each visitor to track the 
history and evolution of designs in the database. Any redesign can be traced back to the initial 



contribution where the project began, and all other related projects can be explored as they 
diverged into different directions, reinterpreted by other designers.  
 With these features, all conditions for successful collaboration are addressed. 
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 1. Independence: Individuals are given the independence to submit their ow
d ed projects.  
 2. Incentive: Each 
that inspire reinterpreted designs and the evolution of ideas.  
 3. Diversity: Regardless of experience or talent, 
c te their design ideas, allowing a diverse group of people to participate.  
 4. Aggregation: The community will serve as both a repository and as 
so that designs will evolve within the community itself.  
 Open source design, though potentially very va
fi consumer product design. Its primary feature is the ability to evolve effective designs with 
no monetary investment in research or development. If results prove that open source industrial 
design is as effective or better at generating quality designs than conventional methods, then 
attempts may be made to produce open source designs on a large scale. 
 As an unproven concept, open source design is best suited t
so  responsible design and activists design. Both fields receive very little funds for research 
and development (compared to mainstream consumer design), and designers from both fields 
would readily accept a copyleft license to encourage a collaborative effort in design development. 
With this being said, the potential for open source design to benefit traditional business oriented 
and profit motivated design should not be underestimated. It's precisely in this area that open 
source design can bring the most benefit. The loss of proprietary information and patents to a 
company can be offset by the elimination of research and development costs. Collaboration in 
designing consumer products can ensure that all stakeholders have a voice in determining the 
functionality and specific qualities of designs. Environmentalists can ensure sustainability, artists 
and consumers can ensure aesthetics, engineers can ensure efficiency, and factory workers can 
ensure products that are safe, engaging, and satisfying to produce. More importantly for a 
business model, successful open source design can give consumers exactly what they want, with 
the exact features they are willing to purchase. Collaborative design can also be described as 
consumer design, and companies can ensure that they market products that they know people 
will appreciate.  
 Ultimatel
just to provide a proof of concept. All open source design cataloged at AllRightsReversed.org will 
be freely available for commercial use by any and every interested manufacturer. The only 
condition will be that all designs that are used remain copyleft protected. Functionality and 
aesthetic from any open source design can be used by any manufacturer, but manufacturers 
cannot prevent their competitors from using the same design. Ideally, having a wide selection of 
quality design available for any corporation to use without cost will encourage widespread 
corporate experimentation with open source design.  
 Before the dynamics of business oriented o
co t of open source industrial design needs to be explored, refined, and proved. A framework 
for an open source industrial design community has been studied, and it serves as the blueprint 
for the www.AllRightsReversed.org website. Extensive testing will reveal what other effects 
of group dynamics need to be addressed, but for now the community is in very early development 
stages. As part of research and experimentation, a basic open source design catalog has been 
created at www.DesignDissent.com for a very specific type of design. The Design Dissent 
community is a control study in the online evolution of copyleft political and activist graphic 
design. Information about group participation and the evolution of open source design at this 
small online community will be used to develop the features of the All Rights Reversed industrial 
design community. 
 All research methods, results, analysis, and computer code will be available for others to 

http://www.AllRightsReversed.org/
http://www.DesignDissent.com/


examine and apply to their own open source projects as the All Rights Reversed community is 
created. Until All Rights Reversed is opened for public testing in October 2006, all comments, 
questions, and suggestions can be submitted online at 
www.AllRightsReversed.org/join.php. All individuals who wish to learn more about our 
research methods, computer code, or future plans are always welcome to join us. 
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