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The socio-economics of
peer-to-peer systems

David Hales

Peer-to-peer systems, social networks and new economic models offer
the possibility of radically decentralized approaches applicable to media,
science and finance.

The economist Joseph Schumpeter used the term ‘creative de-
struction’ to refer to the process by which radical technological
innovations often destroy existing industries, capital and busi-
ness models. The recent emergence of peer-to-peer (P2P) systems
on the Internet certainly challenges and disrupts existing me-
dia businesses. For example, a popular P2P protocol (BitTorrent)
and an open community that relies on it (The Pirate Bay) have
become controversially associated with copyright infringement,
leading to highly publicized legal challenges.! A number of
national and transnational legislatures are in the process of
implementing new legal frameworks to monitor and police
Internet activity in an effort to stamp out the use of P2P for
distribution of copyrighted material. One can argue the rights
and wrongs of these developments, but it is evident that P2P
technology is a ‘disruptive technology.’

Yet P2P technology has no necessary connection to illegal ac-
tivities. Rather, it empowers users to share information without
the need for central administration or control and, hence, it
is almost impossible to censor. Behind P2P technologies is a
design philosophy. It runs something like this: Distributed
systems are inherently more efficient, robust and responsive to user
needs if functionality, where possible, is decentralized. This means
that central control, hierarchy and concentration of resources
should be avoided, while peer-level coordination should be
encouraged. Thus, the functionality of P2P systems needs to
emerge from the interaction of peers rather than follow a cen-
trally imposed script or goal. This is a bottom-up rather than a
top-down approach.

It can be argued that the concept of the market, as espoused
by Adam Smith, appeared to partially follow this philosophy,
which was a reaction to the feudalist and mercantilist think-
ing of his time. Indeed, some early P2P systems attempted to
use purely market mechanisms to achieve efficient distributed
coordination,? although this approach has thus far had limited
success.
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Figure 1. The QLectives project brings together three recent trends
within information systems. Q: Quality. ICT: Information and com-
munication technologies. p2p: Peer-to-peer.
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Figure 2. The current version of QMedia is available at
http://tribler.org.

More recently, it has become apparent that many P2P systems
and other forms of online cooperative activity operate in ways
that appear radically different from traditional markets.
Consider, for example, open-source software and Wikipedia. In
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Figure 3. The current version of QScience is available at
http://www.unifr.ch/econophysics.

such cases, traditional organizational structures and incentives,
following corporate hierarchy and market interactions, do not
appear relevant.

New kinds of socio-economic theory have been proposed
to understand such processes under the banners of ‘peer pro-
duction’ and the ‘network society’>* A key aspect of these
models is the importance of the Commons and how they are
regulated through cooperative communities formed through
self-organized, decentralized networks and groups. Such mod-
els can be compared to the ideas of mutualism, self-governance
and localism observed in many traditional societies.? The differ-
ence is that today, with cheap and pervasive global networks,
these processes can be scaled globally on very short timescales
and with minimum start-up costs.

To support these emerging trends, new technologies are re-
quired: simple and easy-to-use tools which enable people to
spontaneously organize into productive collectives with mini-
mum centralization or barriers to entry. But to achieve this goal,
new socio-economic models must be developed in tandem with
the tools that mediate them.

The European Union-funded QLectives project® brings to-
gether top social modellers, P2P engineers and physicists to
design and deploy next-generation, self-organizing, socially
intelligent information systems. The project aims to combine
three recent trends within information systems, including so-
cial networks (in which people link to others over the Internet to
gain value and facilitate collaboration: think of Facebook), peer
production (in which people collectively produce informational
products and experiences without traditional hierarchies or
market incentives: think of Wikipedia) and P2P systems (in

which software clients running on user machines distribute
media and other information without a central server or admin-
istrative control: think of BitTorrent).

QLectives aims to bring these together to form ‘quality
collectives,’ i.e., functional, decentralized communities that self-
organize and self-maintain for the benefit of the people who
comprise them (see Figure 1). The aim is to generate theory at the
social level, design algorithms and deploy prototypes targeted
towards two application domains, in particular QMedia—an
interactive P2P media-distribution system (including live
streaming), providing fully distributed social filtering and
recommendation for quality (think of social television 2.0): see
Figure 2—and QScience, a distributed platform for scientists, al-
lowing them to locate or form new communities and reviewing
mechanisms, which are transparent and promote quality (think
of Slashdot for any particular discipline or subdiscipline): see
Figure 3.

The project follows an iterative design method informed by
empirical analysis. First, formalize new socio-economic mod-
els of cooperation, trust and self-organized management of the
Commons. Then use these models to inform the design of novel
software technologies that can be rapidly deployed and empiri-
cally tested, and subsequently revise the models and designs.

Recent outputs from QLectives can be found on the project
website. These include the first iterations of the QMedia and
QScience applications, along with scientific publications that
explore the role of group selection and moral sentiments in
Commons dilemmas,” alternative economic models for media
sharing,8 generating automatic quality ratings from behaviour,’
large-scale measurements of P2P systems!? and distributed
reputation systems.!!

There is increasing interest in using self-organizing network-
mediated systems for (currently centralized) financial functions,
e.g., as provided by the banking system. Refreshingly, we find
that many approaches draw heavily on traditional mechanisms
which support social trust and have been around for thousands
of years.!> What is new is that emerging technologies, such as
cheap global networks, powerful mobile devices and social
software, provide low-entry-cost infrastructure, allowing people
to interact globally in complex social ways. Combining these de-
velopments with new socio-economic models of bottom-up self-
organization from evolutionary and experimental economics,
complexity science and computational social science could lead
to qualitatively new possibilities.!> These could produce highly
disruptive outcomes within the financial-services industry.
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But which comes first, creation or destruction? Schumpeter
would argue for the former and, indeed, it can be argued that
this is a major role that publicly funded research can play, creat-
ing new ideas and technologies that bring about the destruction
of the old.

Author Information

David Hales

Delft University of Technology
Delft, The Netherlands

http:/ /www.davidhales.com

David Hales is a postdoctoral researcher. He specializes in
socially inspired distributed systems.

References

1.

2.

10.

11.

12.

13.

http:/ /en.wikipedia.org/wiki/The Pirate_Bay_trial The Pirate Bay trial. Ac-
cessed 25 November 2010.

http:/ /en.wikipedia.org/wiki/Mnet Mnet, a P2P file store. Accessed 25 No-
vember 2010.

. Y. Benkler, The Wealth of Networks: How Social Production Transforms Matr-

kets and Freedom, Yale Univ. Press, 2006.

. M. Castells, The Information Age: Economy, Society and Culture, Vol. III.,

Blackwell, 2000.

. E. Ostrom, Governing the Commons: The Evolution of Institutions for Col-

lective Action, Cambridge Univ. Press, 1990.

. http://www.qlectives.eu/ Qlectives (Quality Collectives). Accessed 25 No-

vember 2010.

. D. Helbing, A. Szolnoki, M. Perc, and G. Szab6, Evolutionary establishment of

moral and double moral standards through spatial interactions, PLoS Comput. Biol.
6 (4), 2010.

. R. Rahman, M. Meulpolder, D. Hales, J. Pouwelse, and H. Sips, Improving ef-

ficiency and fairness in P2P systems with effort-based incentives, Proc. IEEE Int’l
Conf. Commun., pp. 1-5, 2010. doi:10.1109/1CC.2010.5502544

. R. Orméndi, I. Hegedtis, K. Csernai, and M. Jelasity, Towards inferring ratings

from user behavior in BitTorrent communities, Proc. 6'" Int’l Wrksh. Collab. Peer-
to-Peer Syst. (COPS), pp. 217222, 2010.

M. Meulpolder, L. D’Acounto, M. Capotd, M. Wojciechowski, J. A. Pouwelse,
D. H. J. Epema, and H. J. Sips, Public and private BitTorrent communi-
ties: a measurement study, Int'l Wrksh. Peer-to-Peer Syst. (IPTPS), 2010.
http:/ /www.usenix.org/event/iptps10/tech/full_papers/Meulpolder.pdf

R. Delaviz, N. Andrade, and ]. Pouwelse, Improving accuracy and coverage in
an Internet-deployed reputation mechanism, Proc. IEEE Int'l Conf. Peer-to-peer
Comput. (P2P"2010), pp. 1-9, 2010.

R. Ballard, Coalitions of reciprocity and the maintenance of financial integrity within
informal value transmission systems: the operational dynamics of contemporary
hawala networks, J. Bank. Reg. 6, pp. 319-352, 2005.

http://cfpm.org/scive/ A workshop on the social complexity of informal
value exchange. Accessed 25 November 2010.

© 2010 PerAda




