What is stigmergic collaboration? How does it compare to other forms of social cooperation?
To begin to understand the topic of stigmergic collaboration, it shall be broken down into its  individual parts: stigmergy and collaboration.
The concept of stigmergy developed from research by the French biologist P.P. Grassé in the 1950’s
. Grassé’s research in termites and their nest building behaviour uncovered a natural system in which their coordinated actions towards building their nest were communicated indirectly
. Indirect communication is achieved through sensing particular environments and responding accordingly
. The completed action by one termite resulted in a new environment, which is then sensed by another termite and the cycle is continued. An important aspect of this process is that it is self-organized
; there is no structure given explicitly to a single individual. Instead, the actions of one individual influence and guide the actions of another without any structure. All of the actions of each individual combined can result in impressive achievements. Termites are not capable of much as individuals, being described as dumb
. Through stigmergy, however, they are capable of building cathedral like nests with complex designs including food storage and royal quarters for the queen
.
Collaboration, on the other hand, is “to work jointly with others”
 towards a certain goal. As an contrast to task forces, commissions, and other problem solving groups, collaborative groups are structured horizontally with the leadership extended to all who are involved
. Moreover, they are loosely structured, guided by trust, involving more personal communication, and as a result, are highly adaptive
. Situations ideal for a collaborative group include: ill-defined problems or topics, the involvement of different organizations and groups, each of whom have different information, expertise and resources, and ultimately, different perspectives on the problem or topic. 

Many areas benefit from collaborative efforts, however, research in each area is confined within the institutional silos
. Developing a way to collaborate across disciplines will encourage further innovation 
Stigmergic collaboration is “an entirely new way of conceptualizing collaboration”
, where individuals work together through indirect communication. Coordination of individual actors is achieved through modifications to the environment
, signalling the action of the next individual. Instead of the formal structure of collaboration, stigmergic collaboration is unstructured, uncontrolled, and without planning or hierarchical decision-making. 
Three major characteristics of stigmergic collaboration are simplicity, scalability and robustness
. Regardless of how simple the individual is, collectively the individuals can complete complex tasks
. Stigmergic collaboration is also much more scalable than collaboration on it own. Research shows that collaborative groups larger than 25 people decline in efficiency and effectiveness
. Stigmergy removes the need to collaborate through direct, personal communication, which can allow for more members in the group. Also, its unstructured nature means members can respond accordingly to the environment without having been delegated their task; the groups self-organization allows for an infinite number of member to partake. Moreover, it has been noted that performance actually improves as the number of members increases
. Finally, stigmergic collaboration is a robust form of social organization
. Collaboration in itself is highly adaptive; however, stigmergic collaboration can withstand a change in membership, whether a loss or a gain, without significantly effecting the productivity of the group
. 
The ability for an infinite number of contributors in a stigmergic collaboration gives rise to the concept of mass collaboration. Collaboration has evolved from the “conversational generation and elaboration of ideas”
, especially within the constraints of institutionalized silos, into large collections of diverse participants. 
Describe at least two examples of stigmergic collaboration

Once the concept of stigmergic collaboration is understood, examples in human-human
 stigmergy appear everywhere
. It has been said that stigmergy, and therefore mass collaboration is the most “developed…collective creative process available to humanity”
.  Collective creativity is a driver in innovation, as seen by some of the applications of stigmergic collaboration. 
An impressive example of stigmergic collaboration is in the realm of artificial intelligence and robotics. Labelled as swarm intelligence, stigmergy has become a recognized field of artificial intelligence
. Particularly interesting is the application in unmanned aerospace vehicles described by H. Van Dyke Parunak and the Canadian government department of Defence Research and Development. Digital pheromones allowed a single person to coordinate and monitor a flying swarm of robots
,
.
Outside of robotics, stigmergic collaboration is apparent in graffiti walls
. For example, a wall void of graffiti is less likely to be ‘tagged’, or have graffiti applied
. A wall full of graffiti will likely be tagged again. Graffiti artists respond to the environment with an appropriate action; their action modifies the environment for the next individual graffiti artist. Similarly, garbage dumping is a neighbourhood example of stigmergic collaboration
. A location where garbage has been illegally dumped has a higher probability of more garbage being added to it than a garbage-free location. 
Finally, the prevailing example of stigmergic collaboration is the internet. Web 2.0 is the name given to all internet platforms which allow users to interact with content and webpages. Instead of a ‘read-only’ format
, Web. 2.0 enables users to publish their own content, and interact with the content of others. Examples include Wikipedia, Youtube, and Google’s PageRank system. Users respond to the online environment by modifying it, putting their stamp on it, and leaving it for the next user to modify. Through this indirect communication and collaboration, the internet, and especially resources like Wikipedia, are wells of information and knowledge. Like termites in a nest, the sum of all collaborators is greater than that of its parts. An individual on the internet is simple like a termite, but together all the users can tackle complex issues. 
Below is a visualization of history changes in Wikipedia articles over time. Each color represents a different original author.
[image: image1.emf]
From left to right: “the vertical black bars are mass deletions; the zigzag pattern is an edit-war, the yellow block is a large addition”
.

From this figure, it is evident that there are many contributors to an article. Also, the users are not directly commmunicatin with eachother as to what has to be done to complete the article. The users are using what is in their environemnet as a prompt for their next action or contribution. Also, stigmergy allows for an infinite number of collaborators to work on this article. All the readers act as aggregators, authors and editors, and with more numbers comes a higher probability for quality information and knowledge.
Compare stigmergic collaboration to the democratic process.
Stigmergic collaboration and democracy are two distinct areas with no clear interception. Upon closer analysis, however, there are areas in which stigmergic collaboration can be beneficial to the democratic process.  An important topic in the realm of democracy is mass engagement and participation. Stigmergic collaboration over the internet has the potential to spark engagement, gather the attitudes of society, and even provide a platform off which the public can collaborate on policy.

The internet is an excellent example of democracy involving stigmergic collaboration. The internet is an ideal because it provides anonymity over which creates a community where everyone’s voice is equal
. One can voice their opinion without discrimination, especially due to societal rank. There is an overwhelming stereotype in which policy makers are believed to be middle aged white men with law and business backgrounds. On the internet, anonymity allows for the opinion, instead of the spokesperson, to have the spotlight. The process is enhanced by the few barriers to mass participation
; internet is widely available to the general public. Furthermore, Web 2.0 platforms, such as blogs, give everyone an opportunity to publish their content for all to see, removing another barrier
. Equality and availability are some core characteristics of democracy. Thus, it could be beneficial to leverage these aspects of the internet to increase public engagement in the democratic process. Stigmergic collaboration is at the root of this process.  The collaborative nature of the internet in which every user shares their information and opinions goes hand in hand with the exposure of users to the information and opinions of others. This is not done through direct communication, but by linking through the web, similar to the dances performed by bees.

Many people already voice their political opinions over the internet as well as an emergence of political tools on the internet such as petitions to government. This strain of Web 2.0 is named Gov 2.0, and some notable examples of Gov 2.0 are White House 2
 in the United States and Future Melbourne in Australia. White House 2 served as a preference aggregator where users can publically signify their preferences, producing an aggregate preference
. Although it was an experiment, it provided for an area for discussion and debate, as well as integrated an incentive design to target mass participation. On the other hand, Future Melbourne was a direct e-participation platform
, similar to a wiki. This platform provided for directly weighing the citizens opinions, similar to the citizen consultation period in the law making process
. From the wiki, an actually plan was proposed to city councillors, proving the method very successful
.
The Future Melbourne wiki was developed entirely on stigmergic collaboration. Upon designing the site, the developers recognized that all users will be “looking for clues on how to behave”
 on the wiki. Therefore, the developers uploaded the drafted plan into the wiki as a starting point. This “set the tone for the engagement”
 of the citizens. Through stigmergic collaboration on the plan, all citizens were able to shape the future of their city. An important take away in this example is that having the real plan available for modification gave incentive for users to engage and collaborate
. 
Do you believe stigmergic collaboration have relevance to modern day governance? Why and how? Support your opinion.

Stigmergic collaboration not only has relevance to modern day governance, it must have an important role. The potential to span institutional silos and bring together an infinite number of minds cannot be ignored. Brining together more people who have different backgrounds, areas of expertise and opinions increases the probability that the outcome will be of higher quality. 

Furthermore, collaborative groups in general are highly adaptive. Providing a way for more people to collaborate without the need for direct communication increases the adaptive nature of the group. This is ideal for confronting ambiguous, ill-defined problems. Present society is faced with a multitude of ambiguous problems, especially when dealing with governance. For example, a small, limited group of people cannot solve the issue of internet censoring effectively or efficiently. Opening up the debate to as many contributors as possible through stigmergic collaboration can increase the effectiveness and efficiency of the outcome. 
Technological advancements and the evolution of the internet have provided society, and policy makers with an incredible tool.  Access to information for citizens is levelled considerably, as well as government with access to the opinions of millions of citizens. In addition, the advancements made by some organizations through projects like White House 2 and Future Melbourne. The experiment of White House 2 was successful, which provided future platforms with design elements. Future Melbourne, on the other hand, provided direct feedback from citizens in a collaborative environment. For government to neglect this tool would be failing to represent its constituents in the best way possible. 
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