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Abstract 
 
The patent system has developed over a period of over 500 years. The initial motivation was a 
desire to import privately held technology to advance economic development, offering 
excluding and transferrable rights through licensing to “inventors” for the disclosure and 
perfection of their “contrivance” (invention). These rights have gradually developed to 
internationally accepted private property rights on technology and are today in many ways 
similar to physical assets, establishing, since 1883, the basis for an international system for 
trade in technology in its own rights. 

The thesis is a dual study of contract and mechanism design for experimental trading with 
patents. Experimental economics is used as a method to gather data on behavior, varying 
environmental and institutional parameters. An informal price theory is developed and tested. 

The experimental research adds to the static analysis literature by using a dynamic 
analysis in a behaviorally rich experimental system of specialized agents and competitive 
demand-side bidding on a linear contract, the “patent product.” The microeconomic system 
has primary and secondary markets, traders, and a linear contract on patents with limited 
validity and uncertain values. 

The main results show that risks are shifted away from invention to innovation through 
demand-side bidding, including traders, creating incentives for increased technology 
competition and economic growth. When a linear contract – fixed fee plus royalty – is used to 
trade the patents, the fixed fee approaches the blocking value of the patent, in support of the 
proposed price theory (blocking formally similar to insurance). Such shift in risk bearing may 
be beneficial for developing nations in leveraging their human capital through education and 
increasing global market access through the patent system. The competitive bidding increases 
the dynamic market efficiency considerably, clearly indicating the dynamic value of the patent 
system. Market efficiency is however still low compared to other typical auction markets, 
suggesting further experiments to increase efficiency before it will be possible to provide 
helpful advice about what to do in the field. Dynamic gains increase with increased demand-
side bidding and high patent validity. Tentative policy proposals are made for patent, 
development and innovation policy. 

The experiments have been carried out at the Interdisciplinary Center for Economic 
Science, George Mason University, USA. 
 
Key words: experimental economics, patent markets, patents, mechanism design, linear 
contracts, institutional design, patent system design, economic system design, development 
policy 
 
 
 
© Eskil Ullberg, 2009 
 
Eskil Ullberg,  Interdisciplinary Center for Economic Science, George Mason University, 3330 
Washington Blvd, Suite 400, Arlington, VA 22201, USA, and Department of Transport and Economics, 
The Royal Institute of Technology, Drottning Kristinas v. 30, 100 44 Stockholm, Sweden,  
 
eskil.ullberg@gmail.com, www.ices-gmu.org  
 
ISBN 978-91-85539-46-8 
ISSN 1653-4468 
TRITA-TEC-PHD 09-006 



    

 
 
 
 
  

 
“It [market and social exchange] is all about ‘giving and receiving.’” 

 
Vernon Smith 

 
 

“People who trade bilaterally don’t want to publish prices.  
Both sides are uncertain if they will do better with public prices.  

It’s therefore hard to make the step to organized trade.” 
 

Stephen Rassenti 
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Chapter 1 

 
Summary and Conclusions 

 
 
 

1. Introduction - From personal to impersonal exchange in ideas 
 
Technology has always been at the heart of economic development. This knowledge has been 
kept private through a variety of means throughout history, but through the patent system, 
technology has become tradable in its own right. An excluding and tradable asset is created 
that has opened for a market in ideas, a process that has been going on for more than half a 
millennium. 

The theme of this research is the transition of trade in technical knowledge and ideas from 
a personal exchange of know-how, trade secrets, etc. to an impersonal exchange of patents1 in 
organized markets with transparent prices. This is a political economic problem. These types 
of studies typically encompass the legal system, market economics (institutions), and risk 
management implications. The transition has today reached a stage in which patents have 
become similar to physical assets with respect to validity, tradability, and geographic 
presence. This transition therefore possibly has an impact on general economic activity given 
the key importance technology has historically had on economic development. The more 
tradable intellectual property rights (like patents) create the foundation for efficiency gains 
which are at the heart of economic activity. Similar gains from specialization to those of 
industrial products and services could therefore be expected. The mechanism investigated is 
therefore a producer market in patent protected ideas. There are thus three values here: 
technology value (personal exchange), patent value (impersonal exchange) and consumer 
value (product and service exchange) of which the focus here is the patent right. 

However, the standard literature on the economic analysis of patents has mostly been 
based on the products and expressed in terms of divergence between social and private gains 
(Arrow, 1962, Plant, 1934, Nordhaus, 1969, Nordhaus, 1972) or increased return from 
international trade (Krugman, 1990, Schumpeter, 1934). In this analysis patent rights on 
technology are mostly treated as product monopolies. However, there is a lot of different 
technology, public and private as well as hundreds or thousands of patents from tens to 
hundreds of inventors/owner that go into a single product or service today. 

 It is my contention that such an analysis, based on monopoly pricing of products (product 
value) – which is a static analysis based on monopoly theory assuming perfect information 
and has no institution – may miss essential gains from a patent system coming from the 
dynamic exchange between specialized agents in a competitive trading of the patent rights 
themselves (technology value), and may lead to results that exclude trade aspects of 
technology altogether. 

                                                 
1 Patents are tradable private property rights on technical ideas. Patents are granted by the state and give the 
holder excluding and transferrable rights for technical ideas and, recently in the US, non-technical ideas related 
to business processes. Other intellectual property rights have similar properties for other ideas, such as 
copyrights, trademarks, etc. 
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In this a study is made of a tradable linear contract on the patent rights and impersonal 
exchange systems trading the contract in an environment of specialized agents. 

The consequence of such impersonal exchange on the dynamic gains, market efficiency 
and how the linear contract prices the patent values is then studied. In such experiments, the 
supply side does not know the “demand curve”, except through interactions in using the 
message space in the institution.  

Two economic experiments are used, using novel design market mechanisms for the linear 
contract are designed and carried out in a laboratory experiment with subjects. The first 
experiment investigates prices using different impersonal market designs for demand-side 
bidding on contracts on patents and the dynamic gains from such exchange, while the second 
investigates coordination of allocation of resources for invention through transparent price 
signals for a defined technology “search area.” The linear contract is introduced to trade the 
patents and an informal theory of prices on such contracts on patents is also developed and 
tested, using experimental data. The study is thus characterized by a dual approach of a linear 
contract on patents traded in new institutional designs, studying market and economic system 
efficiency in an impersonal exchange environment. 

This analysis differs from other neo-classical, game theoretical and other experimental 
analyses in pre-patent time like “patent races” or post-patent time like “spill-over” effects. 
Here the analysis is entirely in patent time and exchange takes place through an institution 
trading a linear contract. The patent system, which grants two rights (exclude and transfer), is 
here seen as providing the basis for a dynamic trading system for knowledge and ideas. 

Before summarizing the thesis work I will here give the main results. (a) The risks are 
shifted from the inventor towards the innovator (and ultimately the consumer) when 
competitive demand-side bidding is introduced. Such shift will probably result in a more 
competitive technology market and thereby technology based economic growth. The 
experimental results show that buyers pay for the “blocking” value of the patent in the fixed 
fee, taking on risk and the “investment” value in the royalty (risk is transferred in the fixed 
fee and shared in the royalty of the linear contract). This risk sharing differs between 
institutions but a fixed fee is always paid. The result also shows that experiments of the 
complex patent environment are possible. (b) The dynamic market efficiency (as measured by 
the use of technology by innovators) is increased by 100% for demand-side bidding, clearly 
indicating the dynamic value of the patent system. However, the efficiency (about 40%) is not 
satisfactory for a real world application (typically >90%). More mechanism design work and 
experiments – and probably some contract work – therefore needs to be investigated prior to 
real world tests. The contention is that the patent system is a trade system. (c) Coordination 
appears to work through price signals alone, using the linear contract. In terms of willingness 
to search broadly and coordinate to the highest technology values (most “useful” technology) 
demand-side bidding in one or both dimensions is important for gains to trade from 
coordination through markets with prices. The contention is that it is very difficult 
(“impossible”) to dynamically efficiently allocate resources for invention and execute the 
allocation of a patent right under real world conditions without a market. There are simply too 
many combinations. Krugman (1985) contends that supply side investments in technology 
only leads to excess capacity and disappointment. The problem of comparative advantage 
between nations when it comes to technology (knowledge) may therefore be solved through 
the examined kinds of markets. (d) The price theory is supported where a fixed price will be 
paid for “blocking” value that “insures” the market access of existing products. The 
contention is that a formal price theory based on insurance theory and investment theory – 
using the experimental data to make it more explicit – is the next logical step. (e) The 
demand-side bidding is generally more dynamic for the two-dimensional demand-side bidding 
institution. The contention is that the fixed and royalty prices can then independently express 



 Summary and Conclusions   
   

  3

the blocking and investment values of the patents, making the linear contract critical for 
market efficiency. 

The summary follows an analytical narrative, except for the first section which follows a 
historic narrative.  Several readers of early versions of the thesis have encouraged that an 
explanation of the patent system should to be included. The introduction is therefore extended 
but I hope it will meet that need of reference. I will first give a brief economic history of the 
patent system, intending to show how it has been used for trade, followed by how a market in 
“patent products” has led to increasingly specialized agents (a new economic organization). 
The value of a patent and the contract and institutional designs—keys to increased market 
efficiency—are then discussed as elements of the impersonal market research. A short 
explanation of the experimental laboratory method follows and how the performed 
experiments make use of this method to investigate studied patent markets. Readers familiar 
with experiments can jump to the next section. Then follows a summary of the four articles 
included in this thesis. The summary ends with conclusions and an outline of future research 
useful to expand the theme of transition to further mechanism design issues, patent policy, and 
patent trade policy issues with potential real world applicability. 
 

1.1 Economic history of the patent system 
 
Intellectual property and technology in particular have always been at the center of economic 
development2. Such knowledge has been protected for private use through a variety of means 
of non-disclosure throughout history, such as guilds, trade secrets in firms, vertical 
integration, explicit non-disclosure agreements, joint ventures, mergers and acquisitions3, and 
classified military secrets. Guilds had private rules to pay for inventive activity within the 
community with royalties on their use to keep the art private within that “industry.” As firms 
became organized (hierarchy) they began remuneration of in-house inventors. But through the 
patent system, technical4 knowledge has become tradable, impersonally and in its own right. 

The development of the patent system has taken place over a period of more than 500 
years, beginning in Venice in 14745. These initial “industrial” patents can be seen as issued to 

                                                 
2 Technological progress is considered by many sociologists, and perhaps also economic historians and 
technology historians, the single most important factor that has raised the standard of living for mankind. 
Medical advances only make a “dent” in welfare compared to advances in housing, sanitary and agricultural 
technology.  Ex. Leslie White (energy technology), Gerhard Lenski (information technology), Alvin Toffler 
(service and information technology). 
3 A similar point on mergers and acquisitions (M&A) was introduced to me by Prof. Hazlet, who, referring to 
Coase and Demsetz, argued that transaction costs were a hindrance to M&A to control for harmful externalities. 
How property rights then were construed then became the “make or break” question regarding market failure. In 
the case of patents, M&A has been the norm in the past for keeping technology private, in particular in the Big 
Pharma industry. The construed rights argument has similarities with the patent system where the scope of the 
granted rights has been a constant matter of discussion for centuries: whether they are too broad, too narrow, not 
inventive enough, limits of subject matters, compulsory licensing, etc. It appears that currently, the rights tend to 
be narrow and low inventive step which is a situation not necessarily beneficial for market efficiency. It all 
seems to boil down to how we divide up the world and our ideas among us to the benefit of as many as possible. 
4 Today both technical and non-technical ideas are patentable subject matter in the USA. The rest of the world 
grants, in principle, patents for technical ideas only. This is very contentious and currently there is a debate over 
what the scope of “technical” knowledge should be. Here we use technical knowledge for both types of ideas to 
represent the generally patentable ideas. 
5 This step was preceded by the guilds system and other ways to keep knowledge private. An even earlier step is 
claimed by Kaufer to be a change in view in society of manual labor during the early Middle Ages (520AD-) 
from “not deemed worthy of educated men” to “manual labor as cooperation with God in the task of creation.” 
Kaufer continues: “In the Middle Ages, the pace of technological change accelerated dramatically. Italian cities 
like Florence, Lucca, Milan and Venice became leaders in artisan production. However, secrecy, often enforced 
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attract, i.e. import, technology for the benefit of economic development of the city and later 
nation state. The value was in the manufacturing of the inventions. This appears to be a 
political economic motivation. Venice had lost trade (years before fall of Constantinople in 
1453) and needed to renew economic development. These patents spread north and in the UK 
were often sold or given to “the friends of the king”6 who traded them in exchange for market 
access to the UK for often imported manufacturing technologies. In 1623 in the UK, the 
crown’s “industrial” monopolies were abolished after government abuse (using sale of 
monopolies to fund wars with France) and replaced by 14-year patents for product and 
process inventions, limiting the scope of protection from manufacturing areas to a much 
narrower product or process scope (de facto importing technology and exporting products). 
The parliament now controlled the issue of patents. This step probably introduced “blocking” 
as a strategy as competing technologies were developed. Another motivation across Europe 
was, according to some, to bring out technology from the guilds (who developed much of the 
technology in pre-industrial Europe and much opposed the development of a patent system) 
and make the technical knowledge more useful to society by making it more public 
(disclosure) and keeping its ownership private at the same time (giving excluding rights to 
inventors). The UK patent law is also the model of US patent law. In 1836 in the US, 
examination was “invented” and patents were granted with presumed validity7 and in 1982, 
also in the US, the benefit of the doubt was given to the inventor, the agent taking the risks. 
This last step turned patents into assets much like physical assets with respect to legal validity 
and tradability, starting what is now commonly referred to as the “Pro-Patent era.” On the 
international scene the Paris convention from 1883 opened for international protection of 
patents and processes under non-discriminatory terms (national treatment) and giving the 
inventor a one-year priority to file internationally (from date of invention/filing), expanding 
the export of patented technology, initially often accompanied by manufacturing (“foreign 
direct investments”), and in 1994 through WTO’s TRIPS agreement, minimum standards for 
patent protection were set for member countries, including provisions for transfer and 
licensing of patents, creating provisions for a global exchange in technology8. In the end, all 
patents are still national or legal equivalents to national patents9. A central theme in this 

                                                                                                                                                         
in the Italian city-states by draconian penalties, was used to protect technological advantages and avoid the 
disclosure of important know-how. This propensity changed with the emergence of a patent system.” See, 
KAUFER, E. (1989) The economics of the patent system, Harwood Academic Pub. page 1-2. The recognition of 
the rights to intellectual work was thus made in the 15th century 950 year after manual work was considered 
worthy of educated men in Europe and opened the way for impersonal exchange in technical knowledge. 
6 See for example: KLEE, M. M. & FAIRFIELD, C. T. (1998) Where did the US patent laws come from? 
7 When patents are granted by the patent office they are only presumed valid. They can always be challenged in 
courts and deemed valid (upheld) or invalid (invalidated). Until 1982 the burden of proof was on the patent 
holder when a patent was challenged, giving the benefit of the doubt to society, but after 1982 the benefit of the 
doubt was given to the inventor, making the patent a much more asset-like private right. 
8 Regional and global harmonization attempts are the Patent Cooperation Treaty, PCT, the international filing 
system run by the World Intellectual Property Organization, WIPO, in Geneva, and the European Patent 
Convention, EPC, the European filing and granting system run by European Patent Office and Organization, 
EPO. The PCT has recently adopted provisions making it one step closer to a global patenting system by 
amending Chapter II. PCT was originally thought of to be an “extension” of the Paris convention. 
9 There are increasingly calls for global harmonization of the patent system. This would create a “one size fits 
all” patent system, asking nations to give up national sovereignty over patentability to a world economic 
organization. In my view, I wonder if, at least for now, competing national/regional systems are not the best way 
to go. Competition means that certain economic qualities may develop better. This does not mean that the 
procedure has to be that different but that certain provisions are made for countries with national competitive 
advantage in certain areas. This is in any way how the system has been used historically. One can compare it 
with the international monetary system in this aspect. The trend, however, is clearly towards harmonization, 
especially since the TRIPS agreement. This was tried before 1883 but a system of principles of national 
treatment and priority year was put in place instead. Perhaps the time is ripe now? 
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development can therefore be characterized as moving from a personal exchange (secrecy, 
guilds, joint ventures, etc) toward an impersonal exchange of technical knowledge by means 
of developing more asset-like and internationally valid patents. The risk in such transactions is 
thereby reduced and incentives for trade are created. Efficiency gains can be expected from 
such impersonal exchange. See Fig. 1. 

 
 

This history makes the patent system one of the more global economic systems today. 
Most recently there have been calls for a global patent system (harmonization) from industry 
and WIPO and for patent reforms in many countries, including the US. However, competing 
systems may foster better economically viable patent systems. The general theme now seems 
to be adaptations for a more standardized way to deal with patents in a global economy. 
 

1.1.1 A market in technology (A market exchange) 
 
The patent systems of today typically give the holders two rights: the right to exclude and to 
transfer or license that right, creating the fundamentals for a market in ideas. These rights are 
thus transferrable for the holder and limiting action rights for others. In  statute law, 
Intellectual Property Rights, of which patents are one of seven (in TRIPS), are construed as a 
“chose in action” which differ from physical assets which are construed as a “chose in 
possession.” However, Coase’s view that physical property rights are really a bundle of 
limiting action rights (“…a right to perform certain (physical) actions.,” (Coase, 1960), p.44) 
suggests that there may be similarities in the economics between these two assets. The 
question studied here is thus whether these limiting action rights are beneficial to the economy 
as a whole from a trade economic perspective (not the trade-off between social and private 
product). 

The excluding right also gives the patent two values: to exclusively use the technology in 
new, better products for a competitive advantage or to block others’ from using the 
competitive technology by “sitting on” the contract and instead using existing technologies of 
the firm. These values will be referred to as the investment value and the blocking value. Here 
a dynamic is introduced that appears not to be captured in the neo-classical product monopoly 
(the competitive selection, allocation, and exchange process of technical ideas appears not to 
be included, at least not explicitly). These rights are today used in sophisticated and strategic 
ways. Since research is a global activity since some time, manufacturing is almost global and 
product and service markets are becoming global, protection is often sought where there is 
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Figure 1. From personal towards impersonal exchange in patents. 
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competition in research, manufacturing, or sale of products/services. The system is used to 
“protect” the coordination of activities performed in different nations, making use of national 
competitive advantages. This means that not only the main developed economies are critical 
for protection (“the West”), but also the developing economies where much manufacturing 
and also increasingly research is done and soon the least developed economies who begin to 
put an emphasis on education and property rights. The key issue then becomes market access 
for research, manufacturing, and sale of products/services. Patent active companies create 
portfolios of patents which they “trade” with other firms, for example, in manufacturing 
countries for market access in other countries through licensing, cross-licensing, etc. Patents 
are in this aspect similar to other rights and assets that create market access. Today, for all 
practical purposes, a single product contains hundreds or thousands of patents10, creating more 
of a competitive market for technology than anything close to a monopoly. Such a fragmented 
patent landscape also creates a complex combinatorial problem to obtain access to a complete 
“technology portfolio” that is practically useful in a product. The latter problem is a market 
organization problem. The lack of exchange mechanisms for these valuable and dispersed 
rights may also be a driving factor to try to develop mechanisms for exchange of quality 
patents11. A characteristic of this development is therefore the use of the patent system for 
strategically using or blocking competitive market access. 
 

1.1.2 A contract with the state (A social exchange) 
 
The patent holder still has to pay for the right like in the early days. Firstly, inventors “pay” 
by disclosing the invention at a level such that a “man skilled in the art can reduce it to 
practice.”12 This informs everybody else about where the company is going with their 
products (it takes time between invention and production). This is true for all companies with 
a product life cycle of more than 18 months (the “silent period” between filing and publishing 
a patent application). This “social contract” is a key incentive to further research by “teaching 
the world” about the inventions. A more subtle side of this is that by seeking patent protection 
you are also disclosing what problems you are working on which may reveal strategic 
positioning.  

However, it also informs competitors where not to put their research money and therefore 
directs the research in other fields, an alternative to “head on” technology competition. One 
company may therefore try one area. If commercially successful or not it will be known in due 
time. Others may then try other areas with outcome observed. There is thus a possibility for 
one company to intentionally try a new field for the benefit of others—there may be 
something out there for everyone13—hoping that others will reciprocate later, competing and 
cooperating at the same time. This may be seen as a social exchange among inventive 
companies made possible by the patent system. Actually such behavior was indicated in 
Experiment 2 by subjects reporting on the own behavior. See chapter on coordination 
experiment. 
As mentioned in the previous section, making private technology publicly known was also a 
motivating factor behind the patent system. Today, the publication system of the patent office 
                                                 
10 A car contains 2000-3000 patents from 200-300 different patent holders. Source: EPO. 
11 In the telecom business, where interoperability is a key, international standards are negotiated and when 
including patents (because patents are by definition state-of-the-art and therefore helpful in getting acceptance 
for the standards), patent holders must sign off their rights under RAND conditions (Reasonable And Non- 
Discriminatory terms). These kinds of problems are described, for example, by Heller in Gridlock economy. An 
answer may be combinatorial auction markets to recombine “too narrow” rights in useful blocks. 
12 Typical patent system criteria for disclosure of inventions. 
13 This is not to be confounded with a joint-venture type of research effort. 
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(after the 18 months) allows for public information about patent applications, grants, and 
expired patents to be accessible by all. The “patent products” are therefore publicized by the 
state14. However, research indicates that about 50% of ideas are protected by trade secrets 
(keeping the ideas private) and roughly 30-35% are patented, making trade secrets still the 
most common way to protect ideas15.  

Secondly, there is a fee to the patent office (the state), typically starting low and growing 
exponentially, allowing the inventor to pay if the invention is successful or drop it before any 
value has been realized16. This fee was originally given by “the friends of the king” to the 
king but now typically goes to the patent office (often ministry of justice or commerce) or 
directly to the treasury, often generating a revenue to the state. There is thus a financial 
incentive for the state to have quality patents, which are used for a long time. There is also an 
incentive for the inventor to reduce time to market (or the blocking right) not only for the 
limited time a patent is granted but also for the increasing renewal fees. The successful 
inventor then “gives back” some of the profits to the state.  

These rights and obligations refer to the two parts of a patent: the disclosures (description 
of the invention) and the claims (list of granted excluding and transferrable rights17).  The 
patent system can therefore be considered an exchange system between inventors 
(information) and the state (money). This makes the patent system a complex policy issue and 
in a market analysis as in this case, the patent system becomes an agent (a legal environment). 

1.1.3 The economic principle of trade 
 
The principles have thus remained more or less the same for the 500 years since its legal 
conception, but the Crown is now replaced by parliaments, broad “industrial” privileges 
replaced by narrower product and process inventions given to individual inventors or assigned 
to firms (after some compensation) and “unlimited” or variable temporal rights, largely with a 
standardized time period of 20 years. 

An important characteristic of the historic narrative—only briefly presented here—is that 
the development of the patent system appears to have been motivated by trade in technology. 
This motivation is different from the motivation referred to by most economists and economic 
textbooks of creating incentives for inventions in a closed economic environment (Plant, 
Arrow, Nordhaus, et al) without including national comparative advantages (Richardo, 
Hecksher-Olin, et al), economies of scale (Krugman, et al), or other motivational factors of 
trade (i.g. wars). According to Plant, the patent system lacks theoretical economic principle 

                                                 
14 A possible R&D agenda for companies with respect to patents is therefore: 1) learning about technology 
through disclosures and staying out of infringements of claims; 2) using expired technology and getting new 
ideas; 3) developing new ideas into their own inventions;  and 4) protecting and using them for products or trade. 
15 Ref. to a European research report. There are many reasons for the trade secret use: patentability, 
enforceability, detectability, and secrecy to avoid revealing strategic research directions the company may take. 
16 In the US a fixed fee has been used but the fee structure is under change to a system more like the European 
exponential fees. These have the advantage that commercially viable patents are often renewed and other patents 
dropped. This has resulted in an average economic life of European patents of about 7 years (around 2005), far 
from the 20 years of legal life. The exponential pricing means “subsidy” of short lived /poor quality patents by 
longer-lived quality patents, an issue of interest for competition authorities. 
17 The scope of claims in one patent differs between systems. In the US many claims are allowed for one 
invention, whereas in Japan only one claim is allowed per patent. This makes US and EU patents broader and, if 
upheld, powerful, whereas Japanese patents are weaker. The distinction is a result of an ongoing debate on the 
scope of a patent. Broad patents may lead to more risk-taking and investment in radically new ideas, whereas 
narrow patents may lead to smaller “inventive step” in the patents. See, for example Nordhaus, others. A resent 
short study shows that the complexity of the applications is increasing in initial claims and total claims measured 
by issued claims. CROUCH, D. D. (2008) The Rising Size and Complexity of the Patent Document Research 
Paper, University of Missouri School of Law. 
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(Plant, 1934) p.51, simply creating scarcity, but looking at the system as suggested here, as an 
exchange (trade) system, introduces the economic principle of trade and specialization as a 
motivational ground for the patent system. It is this economic principle applied to an 
economic environment including a patent system that is at the heart of the presented research. 

In summary, the intention was originally to attract inventions made elsewhere and import 
them to Venice to further economic development there18. Later on, the international system 
(1883) allowed for export of patent-protected products, thus, import of technology for the 
receiving country, leading to economic development through, among other things, foreign 
direct investment. This appears to be the same mechanism at play as in Venice but at a 
product and process level. The international development may also be seen as an integration 
of markets for patented products. Some negative effects of this kind of trade have also 
developed. Since 1982, the rights have become more valuable as the burden of proof changed 
and infringements leading to litigation became costly. This has led to the emergence of a 
“patent market” in litigation. In this market the judges set the prices. In order to avoid 
litigation, licensing agreements are increasingly made as out-of-court settlements under the 
threat of litigation costs (and/or uncertainty outcomes). Such settlements may “crowd out” 
smaller inventors as court costs literally explode19. This can be both a good and a bad 
development. So-called “patent trolls” amass patent portfolios secretly and then ask for 
licensing fees. The good part is that users are more careful with what technology is used, but 
the inventors must be able to defend their newly acquired rights20. 

The rights have thus become tradable and the licensing has allowed gains from 
specialization to emerge. One example is the university and (small) business patent 
collaboration (the Bayh-Dole act in the USA). Other examples are technologies such as IT and 
biotech where technology is often developed by smaller companies or specialized research 
centers and development by patent portfolio holding “marketing” companies. A broadening of 
patentable subject matter to non-technology has also been made, primarily in the US. One 
motive has been to give protection for new non-technologies such as financial “technologies” 
and software. This is a very contentious issue and may well be reversed back to technology, 
the original patent system idea.  

 

1.2 The Principle of Specialization and the patent system 
 
The development of the patent system as a trade system has given rise to specialized agents 
for different economic activities related to using technology, which is a dynamic economic 
change. The principle of personal exchange is here at work. The economic organization 
changes. This change has similarities to other areas of specialization where new markets are 
established. After the 1836 patent reform in the USA, the possibility of impersonal patent 
trade led to a rise in specialized inventors and market trade in patents, facilitated by 
specialized patent attorneys acting as intermediaries in this market (Lamoreaux and Sokoloff, 
1999, Lamoreaux and Sokoloff, 2001). However, after some time the integrated hierarchical 
model dominated. The reason why mergers and acquisitions dominated as an innovation 
strategy for the first 150 years is likely to be a problem: of 1) transaction costs favoring M&A 
strategies; and 2) the way the patent system claims are organized, i.e. how the rights are 
construed, affecting the success of the underlying principle of tradability. It seems the patent 

                                                 
18 The first patents were related to water pumping, a German mining technology imported to Venice for use in 
mines on the main land controlled by Venice. Ref. Kruger. 
19 The average court settlement is around 1-2m$. Ref to patent law firms. 
20 For this purpose, the EU has proposed creating a patent infringement insurance. However, there has not been 
any interest from the European insurance industry for these products to date. 
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policy focus has been on granting patents on technology and possibly less on the economic 
use of patents for trade. Such a shift to a “patent trade policy” may be economically efficient, 
facilitating the “trade value” of the patent system to be realized.  Since the 1982 changes in 
the US, when the validity and possibilities to litigate patents increased drastically, patent 
licensing has literally exploded and today accounts for up to $0.5trillion in the US, and 
$1trillion in IP trade (including patents, copyrights, etc), which is about 1% of the US’s total 
trade in products and services21. Similar developments can be seen in other countries. The 
specialization enabled by the patent system has gradually changed the business model from 
the hierarchically integrated firm as basis for economic organization toward a business model 
in which specialized agents coordinate their activities through a market ultimately with prices. 
See fig. 2. 
 

 
Figure 2. Change in economic organization using a patent market. 

 
Such trade and specialization in patents described in the previous sections clearly give 

reason to believe that there are also essential gains from trade in technology made possible 
through the patent systems. The development of the patent system to make patents more 
tradable like physical assets is thus resulting in a reorganization of the economic activity at 
the core of the economy. Assuming the historic importance of technology to economic 
development, any changes in gains from trade in patents with respect to this “new” economic 
organization will therefore “multiply” into the whole economic system22. Several attempts in 
the last 10 years have been made to trade patents in more asset-like markets like patent 
auctions, but to date (2009) no organized markets with transparent prices similar to the 
impersonal trade of commodities in commodity markets and shares in financial market have 
emerged. I suggest that an important reason for this market failure is that it has shown  
difficult to find ways (rules) to create efficient trading. 
 

1.2.1 Principle of organization 
 
The standard view of economic organization of specialized firms takes its starting point in 
cost (Coase, 1937). The approach suggested here differs in that the limits of the firm would be 
determined by the ability to manage risk in its customer relations, expressed as uncertainty in 
market access (sales, revenues), i.e. the starting point is in uncertainty in sales. Looking inside 
the hierarchical firm we typically find a functional organization with market, finance, 
                                                 
21 See, for example, U.S. census bureau on international trade and licenses and www.inventionstatistics.com on 
US patent licensing. 
22 Baumol, and others,  contends that the greatness of the capitalist system lies in its incentive to create 
inventions, BAUMOL, W. J. (2002) The Free-Market Innovation Machine: Analyzing the Growth Miracle of 
Capitalism, Princeton University Press. 
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research, legal specialists, and general management functions. With tradable patent rights 
leading to specialization, these activities are increasingly separated into independent profit 
centers (previously cost centers) or more specialized companies and coordinated through 
internal transfer prices or external markets with prices.  

My contention is that this division is motivated by the people (knowledge), systems 
(information and communication technology) and intellectual property rights (patents, 
trademarks, copyrights, etc) needed to mange the market access risks related to these 
specialized activities. This would suggest that the change in economic organization due to the 
introduction of the patent system would be done according to the different level of risk they 
manage related to technical inventions. 

Risk and uncertainty is here used with the following meaning: risks can be “put a number 
on”, or “insurable” (Knight, 1921, Schumpeter, 1942, Barzel, 1986, LeRoy and Singell, 1987) 
and therefore managed through markets (in “insurance”) but genuine uncertainty has to be 
managed through people and systems in a hierarchy (Ullberg et al., 2002)23. This argument 
leads to the conclusion that risks that cannot be managed though a market (personal exchange 
with private prices or impersonal exchange with transparent prices) have to be managed in a 
hierarchical firm (personal exchange sometimes with transfer prices) defining the limits of an 
organization. Market exchanges have to be “sufficiently” efficient to make the separation 
advantageous for all parties. In other words, value has to be created through trade and 
specialization. The limiting factors are then on the one hand personal assessment of risk (to 
generate the “number”) and on the other hand the existence of sufficiently efficient markets. A 
system with markets has to outperform a system without such markets. 

In the case of patents and impersonal markets, what is managed can be divided into three 
clear activities: invention, finance/trade, and innovation. Invention here includes the 
cooperation of specialized patent lawyers. (The existence of the patent office is a fourth 
activity creating the fundament for such a market.)  These activities are also observed in the 
real world where inventor companies developing the technology are specializing from 
“market” companies, developing the products/services. Patent portfolio companies and other 
similar intermediaries using a financial business model of trading the patents represent yet 
another third key activity. These intermediaries are often keys to increasing efficiency in 
trade, since their incentives are to maximize each activity: in this case, inventing, using and 
“multiplying” usage in different markets and products/services by limited license agreements. 

The cost of capital of these companies is also typically very different, supporting the 
argument of risk being an organizing principle. Inventive firms typically have about 30% (at 
least), trading firms 5%, and innovation firms 10-15%. The allocation of risk-bearing is 
therefore also changing as a consequence of specialization. Gains from trade would lower the 
systemic risk. The extent of change in organization, and gains from trade that can be achieved, 
are therefore limited by the ability to manage risk through markets with prices (as in stock 
trade)24. 

At the heart of the development from hierarchy to coordination in markets, are therefore 
the patent system’s ability to reduce risk in the system in trading technical knowledge and the 
dynamic efficiency of the mechanism designs for such markets with transparent prices. 
 
 
 

                                                 
23 Ref. to Knight, Schumpeter, Friedman, et al on subjective/objective probability, and that a market in insurance 
could be a criteria to distinguish risk from uncertainty. 
24 This is the classical contention of Adam Smith. 
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1.3 Impersonal exchange mechanisms – coordination through a market with prices 
 
In the previous sections I showed how the patent system gives economic incentives for a shift 
from personal to impersonal exchange in technology through the dual rights of exclusion and 
transfer which increasingly leads to a new economic organization of specialized agents25. The 
coordination in a hierarchy (firm) is (gradually) replaced by coordination through a market 
(institution) with prices26. 

In this section I propose to present the key real world considerations placed on the 
dynamic microeconomic system design used in the experiments to study this new institution. 
The actual model will be presented in the summary section of the articles (and in the article 
chapters) but this section gives some real world background to the decisions made in 
designing the dynamic model. These considerations aim at creating a greater parallelism 
between the experimental outcome and hopefully real world impact of policy proposals. The 
decisions focus on underlying principles of the legal, contractual, firm and market rules used 
in the dynamic experimental economic model.  

The focus on transparent prices and coordination makes the emphasis on factors important 
for increasing dynamic market efficiency. Since the contract used to trade and the mechanism 
designs (rules) are key factors in obtaining market efficiency (or contributing to market 
failure) these will be discussed first. In this case a perhaps more subtle aspect is also how the 
patent system itself is important, how the rights are construe and granted, and the validity of 
patents. One could perhaps say that the contract between the patent holder and the state is 
incomplete27 upon grant.  The intermediaries’ role (traders) in creating the dynamics is also 
discussed briefly.  I will first discuss the contract with a proposed price theory and mechanism 
design issues and then give the patent validity background, dynamic principle and how 
technology choice is implemented. 

1.3.1 The contract – informal price theory for a linear contract 
 
To capture the dual values of the patent, the blocking value and the investment value, I 
propose using a linear contract28. A linear contract can take on many forms but the one used 
in the study is the simplest form with an annual fix component and a royalty expressed as a 
percentage of revenues coming from the marginal value the technology adds to a product and 
the price it is sold for29. The reason for this deeper look at the contract at this stage is that this 
has been one of the most difficult issues to solve in the study—what to trade30. 

                                                 
25 Agents can here be independently owned firms or specialized functions–profit centers–within a company with 
the objective to actively trade the patent portfolio of a large corporation. These agents/functions perform the 
same function by providing material to sell in the market and have similar incentives to act “independently” of 
the owners other producing business. In practice, the technology deemed not useful for the corporation is sold, 
other technology is used to strategically trade with competitors for market access (i.g. cross-licensing) and yet 
other technology is put in standards or simply never sold or licensed. In all these cases there is a shift from the 
strictly hierarchical “trade secret” or product approach to a business in trading the rights themselves. 
26 This economic formulation of the problem was suggested by Vernon Smith. 
27 See the literature on “incomplete contracts”, by Hart et al., i.g. HART, O. D. (1988) Incomplete Contracts and 
the Theory of the Firm. Journal of Law, Economics, & Organization, 4, 119-139. 
28 There is a rich literature on linear contracts. Basically these contracts are contingency contracts on, for 
example, revenues.   
29 A similar procedure has recently been adopted by courts where a penalty has to be paid as a percentage on the 
value added to a product. Previously the indemnification was on the price of the whole product.  
30 Special thanks to Prof. Smith for commenting that ordinary fix price contracts are “no different than potatoes 
and shoes,” and don’t express anything specific to the patent. Thanks also to Prof. Porter, who suggested that the 
problem might be a sharecropping problem. This led, via Stiglitz’s work on incentives and risk-sharing in 
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1.3.4.1 Empirically used linear contracts 
 
There are two reasons for the choice of linear contract. Firstly, the linear contract is a common 
contract that is used in today’s personal exchange. It is difficult to get access to pricing 
information on patent contracts but one source of data on patent licensing contracts informs 
that 50% of contracts are linear, i.e. there is some fix component such as a lump sum payment 
combined with a royalty component on revenues (unit or dollar sales)31. See Table II. This 
suggests that in half of the cases there is an incentive to give a fix payment upfront and in 
others not. There appears however always to be a royalty (!). A lump sum payment can be 
seen as a “discounted” series of minimum or annual payments. They are only in 50% 
conditional on “signing” for the royalty part sometimes conditional (milestone). In other 
words risk-sharing is always present but risk transfer only in 50% of the cases and then 
sometimes conditional (milestone). 
 

Table II 
 

Types of payments in patent agreements  
 
Royalty only  50% 
   Royalty only  29% 
   Tiered royalty rates 21% 
 
Fix payment and Royalty 50% 
   Milestone Payment 12% 
   Lump sum payment 24% 
   Minimum Payment 13% 
 
Source: RoyaltyStat32 

 
 
The motivating factor in this empirical case could be that the fixed fee acts as an incentive for 
the buyer to use (invest in) the invention. It could thus help to deal with the moral hazard of 
selling the contract and leave the usage decision up to the buyer (principal-agent problem). 
Such decisions, which are typically project oriented in firms, may be given a low priority by 
the management.  
The typical transition from personal to impersonal markets often follows, when it comes to 
the contract, the contract already used in the personal exchange33. In experimental economics, 
the way studies are done is also along these lines. A typical contract that is already traded, i.e., 
a binding contract, is concluded between buyers and sellers in the stock market-like double-
auction mechanism. Then typically the efficiency of a mechanism design is studied. 
 

1.3.4.2 A standard linear contract 
 
Typical linear contracts studied in the literature have followed similar functional 
characteristics, with input from fields other than patents. These contracts allow for a royalty to 

                                                                                                                                                         
sharecropping, to the linear contract literature. Studying de facto patent licensing agreements also pointed 
towards a linear contract. 
31 Thanks to Royalty Patents Inc, in Washington DC for providing this information. 
32 Data obtained by the courtesy of RoyaltyStat LLC, who holds a database of 8000+ licensing contracts with 
3000 patent licensing contracts. www.royaltystat.com 
33The NY stock market is an example here. Also commodities markets. However, there is at some point an 
agreement, or standardization, upon what kind of contracts that can be traded. This agreement is an important 
factor in creating efficiency and transparency. 
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kick in at a certain level (minimum volume), tiered (different royalty rates given the 
usage/volume), flat fee, flat royalty, or a strict linear combination (minimum payment). It is 
the simple linear contract that is chosen in this study to capture both a fix (minimum) and a 
(constant) royalty payment. This type of linear contract thus allows for both risk transfer (the 
fix fee) and risk-sharing (the royalty). See fig. 3.  
 

 
 

With reference to Arrow (1962b), a fix price market is used to transfer the risk and 
separate derivate markets, one for each state of nature, are used to share the risks (Arrow-
Debreu securities). The linear contract combines, in one contract, what the functioning of a fix 
price transfer market and derivate markets for each and every state of nature do to achieve 
optimal allocation of risk-sharing and risk-bearing in the economic system. In the proposed 
study, risk transfer and risk-sharing are thus negotiated in the same contract, reducing the 
number of markets needed to one (1) and thereby increasing the liquidity since multiple the 
risk preferences can be expressed in a linear contract price. 
 

1.3.4.3 A proposed informal theory for linear contracts and prices 
 
Secondly, it is here proposed that the two values of a patent (blocking and investing) need to 
be independently expressed in order for optimal market efficiency in an impersonal exchange 
to be achieved. I will first shortly describe the difference in these values with respect to risk, 
then informally discuss a theory of pricing given these values, and finally what the optimal 
pricing of the contract would be, given the dual values. 

The blocking value and investment values of a patent differ in terms of risk. The blocking 
value gives a holder a short-term protection against irreversible loss of current market access 
(sales) by “sitting on” the patented technology. (The firm’s sales are then based on other 
technology the firm holds.) The firm can block both others’ products and own potential 
cannibalization. The current market access, i.e. the current sales of products and services that 
only have to be maintained, is relatively predictable in nature. Company analysts are regularly 
within a few percentages of actual sales. The investment value, on the other hand, gives a 
long-term protection of future market access (sales) based on technological competition. The 
future market access, i.e. future sales from future products and services which have to be 
designed, developed, market-tested, launched, upgraded, etc, is typically an entrepreneurial 
activity that is often highly uncertain in nature. It often takes years before a new product’s 
market access can be accurately forecasted. 

Revenues from 
using licensed 
technology 

Contract 
payment 

f + r * revenues

Fig. 3. Different types of linear contracts
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The blocking value is formally similar to insurance. See discussion on optimal insurance 
coverage  (Arrow, 1965, Smith, 1968, Arrow, 1963). Smith, expanding the tradition of Arrow 
for liability loss, makes the parallel between inventorying a product and liability insurance. 
An inventory of products “insures” the firm from “irreversible” losses of sales, just like 
liability insurance. In this case, the blocking patent right “insures” the firm from irreversible 
loss of sales. The way insurance is priced suggests that a proper price for this value would be 
a fix payment. One can therefore treat the short-term risk as an “insurable” risk. 

The investment value is much closer to an investment calculation under uncertainty. Here 
we borrow from investment theory and define such a value as the Net Present Value of 
uncertain cash flows from the new product projects. Such risks are typically not transferrable 
(or “insurable”) and have to be shared. A common way to share such risks is to agree on a 
royalty, which then shares the marginal benefit. What is left is the fix cost, which has to be 
discounted by the firm’s project coast of capital. This risk therefore has to be managed in a 
hierarchy. 

We therefore arrive at a linear contract with a fixed fee payment against the blocking 
value and a royalty payment on sales (value or units) against the investment value on the basis 
of the different risks of market access. The linear contract can thus allocate both risk-bearing 
and risk-sharing. A more elaborate discussion of the proposed price theory will be done in a 
later chapter. 

The next step is to define what an optimal price is. Here we use Coase’s approach on 
optimal pricing from the marginal cost controversy (Coase, 1946), where he outlines two 
principles for an optimal pricing system. The first should be that all buyers pay the same price 
irrespective of the contract (factor) usage. Otherwise buyers would not be able to choose 
rationally on the basis of price. The second is that the price should be fixed in such a way to 
allow allocation to the highest bidder. This implies that the amount paid should equal its 
value, which is, as Coase points out, equal to its cost of production. These criteria were 
outlined for fix price “contracts.”  

However, in this case we are dealing with a linear contract with “two” prices, one fix price 
and one royalty price. One can see the patent as “two products in one” but the risk in the value 
of the different “products,” the usages, is such that a simple fix price is only optimal in one 
case and a royalty only in the other. The proposition above that the blocking and investment 
values are different in nature with respect to risk (existence of an insurance market and 
manageable only in a hierarchy) leads us to the proposition that to optimally price both these 
values, they have to be priced independently. This suggests that there also has to be 
simultaneous bidding for this contract so that bidders can state their (competing) preferences 
in the same market.  

Using a simple game theoretical approach to bidding and bidding strategy, where a risk 
neutral agent bids up to its full value, the outcome is the following: If the high blocking value 
and high investment value bidder is the same agent, then the fix clearing price would equal to 
the second highest blocking value and the royalty price that yields a positive NPV of the 
second highest investment value given what is asked in the fix (second highest blocking 
value). If the agents having the highest blocking and investment value respectively are two 
different agents, then the NPV(block, low risk) and NPV(invest|block, high risk) are 
compared. In this case the contract will be given to the agent with the second highest blocking 
value. The investment value will be “destroyed” by the strategic blocker, outbidding a 
strategic investor (no royalty paid it not used). However, if the blocker decides to create a re-
tradable contract (with acceptable royalty rates for investment which he does not know but 
can only find out through the bidding process), which he might to due to uncertainty in the 
future blocking value (as an exit strategy from the technology position) then the fix will be in 
between the second highest and highest blocking value and the royalty given by a positive 
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NPV calculated using a value between the second highest and highest investment value given 
a fix between the second highest and highest blocking value, whichever is the highest NPV.  
The conclusion to this seems to be that in either case an investor has to pay for a blocking 
value between the highest and second highest to get access to the contract. The royalty will be 
adjusted accordingly or be “destroyed” by a strategic blocker. In order to restrain the 
“blocker” from overbidding on the royalty, only a strong demand-side for investing may help, 
or high uncertainty in the technology competition. The latter is often the case in real world 
environments. 

In summary on the contract issue, my contention is that a tradable linear contract is 
necessary to express the different-in-nature values of a patent and a key factor to remedy 
market failure. Simply by transferring the patent in its own rights (with a fix price) may be 
inefficient. 

The next section deals with the mechanisms used to impersonally exchange the linear 
contract, which are the key independent variable of the research. 
 

1.3.2 The mechanism designs, experimental economics and language 
 
The last part of the model is the heart of the study, the mechanism designs for dynamic 
impersonal exchanges of tradable linear contracts. 
 

1.3.2.1 Mechanism design criteria for transition to impersonal exchange 
 
There is a rich literature on fix price contracts both theoretically, i.g. (Vickrey, 1962), using 
game theory, i.g. (Hurwicz, 1960), and experimentally , i.g. (Smith, 1962). Also auctioning of 
linear contracts in one of the dimensions (typically the fix fee) has been studied. When it 
comes to patents, work has been done using neoclassical theory, possibly (Katz and Shapiro, 
1984), and game theory models pioneered by (Kamien and Tauman, 1986), but here also only 
for one-dimensional auction markets. When it comes to two-dimensional linear contract 
markets there is much less work (multi-part prices by for example Coase constitute a similar 
result (two dimensions) but is based on different motivational grounds (fix and variable cost)). 

Similarly in real world cases of auctions today, a one-dimensional contract is used. Some 
real world auctions have begun to appear and a range of companies, organizations and 
specialized investment banks buy, sell, broker, license, cross-license, securitize and thus also 
auction patents, much as after the 1836 US patent reform referred to earlier. These auctions 
may have started with bankruptcy auctions (in USA) where patent rights are sold at a fix price 
like other assets. Other private initiatives use the same principles as that of auctioning art 
(similar to a Sotheby’s art or car auction) to auction patents, also with a fix price. Government 
initiatives (tied to patent offices) are also using auctions to some extent for the purpose of 
increasing the use of technology, in particular presently un-used patented technology, by 
giving monetary incentives for technology transfer. In neither of these cases, it appears, is the 
most common contract of patent licensing, the linear contract, used.  

The mechanism designs used in this study take their starting points in these one-
dimensional markets but expand them to two-dimensions to match the linear contracts. To be 
able to auction a two-dimensional contract is thus one criterion for the mechanism design. 

A factor of importance to this study is also that the theoretical work often focuses on 
supply-side bidding where sellers face a rational “price taking” buyer. However, the most 
common problem for inventors is getting access to buyers (“market access” for ideas) and to 
getting a price reflecting the patented ideas economic value. Both these problems are of 
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course solved by an efficient market institution design. A second criterion is therefore the 
emphasis on demand-side bidding34. 

To make things more complicated, the linear contract is tradable and “valid” for three 
periods in the game, and can therefore be re-sold in period 2 and 3 of the game. This take 
place in a secondary market where the contract is sold “as-is”, and thus not negotiated. This 
transfer of the contract takes place using a fix price, i.e., a standard one-dimensional 
institution. 
 

1.3.2.2 Experimental economics as a method 
 
Furthermore, studying impersonal trade in patents when organized markets don’t yet exist 
poses a data problem. To remedy this fact that information about impersonal exchange today 
is35 private information, the experimental economic approach has been chosen as method of 
study. Experimental economics allows developing and studying a microeconomic system 
design which includes institutions of different mechanism designs and economic environment 
of contracts, agents and technology, using human subjects. Experiments can also include rules 
for patent system dimensions such as multiple claims (fields-of-use) and presumed validity in 
a dynamic environment. An alternative to experiments is a game theory approach but the 
sheer complexity of such dynamics is prohibitive since it includes learning processes which 
currently cannot be modeled mathematically. A neoclassical approach would be even more 
challenging (no institution required for outcomes). In the next section a more elaborate 
discussion on microeconomic systems as an experimental science (Smith, 1982) will be made 
and its relation to the conducted experiments. I therefore propose mechanisms that can be 
implemented in an experimental design, dynamic and accommodate the exchange of a linear 
contract under uncertainty. 
 

1.3.2.3 Mechanisms language 
 
The way institutions are treated in experimental economics is here given a brief summary and 
then the implications for the study. In the (new) welfare economics (Reiter, 1977) these 
institutions are treated as economic variables (Hurwicz, 1973) whereas in experimental 
economics, as in this study,  the institutions are treated as treatment variables, given different 
characteristics in experimental sessions.  

A microeconomic economic system (Smith, 1982)  includes an economic environment (e) 
and an institutional environment (I), and results in allocations (h) and payments (c) and 
outcomes (X) determined by agents choice behavior (B(e,I)) based on dispersed private 
information, given the institution. These three components constitute an experiment: 
environment, institution and behavior. The institutions have a language of market (M), rules 
of communication and of contract and a procedural structure. The language (M) consists of 
messages (m).  This message exchange is started by a start rule, governed by a transition rule, 
and terminated with a stop rule, after which allocations (h) and payments (c) begin. These 
rules are managed by the institution through which the agents interact. The economic system 

                                                 
34 An interesting result on experiments on monopolies yield competitive equilibrium prices when using a double 
auction mechanism. SMITH, V. L. (1981) An Empirical Study of Decentralized Institutions of Monopoly 
Restraint. Essays in Contemporary Fields of Economics, W. Lafayette: Purdue University,1981  
35 Data has been limited to personal exchange prices on patents and are hard to obtain (private information). Only 
a few patent auctions and a variety of internet based platforms have developed “listing sites” for potential buyers 
and sellers sometimes, most recently (2009) with bid/ask functions. 
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analysis with institutions thus differs from the neoclassical approach in that the interaction 
between the agents given the incentives of the rules determines the outcome, not the 
environment and (rational) agent behavior alone, where buyers are price takers with a Pareto 
corresponding criterion (P).  See fig. 4 (from (Smith, 1982)). 
 

 
Figure 4. A microeconomic system after Smith (1982). Agent indexes omitted. 

 
The method of study here is to vary the language (message space) for demand-side 

bidding, keeping the supply-side messages the same. This is the principle on which the study 
relies, together with learning from the well-studied fix price mechanism, to learn about the 
transition from personal to impersonal exchange in terms of market efficiency and dynamic 
system efficiency (including gains realized through traders and “split” contracts). The sellers 
always ask a fixed fee (f) and a royalty (r). The buyers can then respond in three different 
ways, given the institution of study. First, the buyer can respond with an accept/reject of the 
standing ask, i.e. no willingness to pay can be expressed. Secondly, the buyer can respond 
with royalty bidding (the seller places a reservation value on the fix) in a double auction 
fashion as in a fix price auction (the spread between “bid” and “ask” has to be reduced for 
each new bid). Thirdly, the buyer can freely express willingness to pay in both fix and royalty 
by a Double Auction procedure in both dimensions. 

The first institution is most similar to today’s personal, bilateral, exchange where 
inventors basically “knock on doors” for interest. The technical name for such an institution 
would be Posted Offer or Two-Dimensional Manual Dutch Clock Auction. The second is 
similar to how linear contracts are auctioned today (in only one dimension with the other 
predetermined by the seller) but here the reservation value is on the fix and not the royalty, 
which is typical in those auctions. In the third, full expression of willingness to accept/pay, 
and thereby price discovery, can take place with independent bidding in both dimensions. 

This design is flexible and allows studying several things. Firstly, it allows for the study of 
how cash motivated subjects actually divide up the blocking and investment values in the fix 
and royalty components, in particular with respect to predictions by the informal theory (a 
nomothetic experiment). This is a central question of allocation of risk-bearing and risk-
sharing through a single contract (without derivates). Secondly, it allows for the study of what 
information/messages are needed for efficient market outcomes using the linear contract. This 
is a question of information needed to trade patents (that have two values) (a heuristic 
experiment). Thirdly, varying the demand-side messages also allows studying the limits of the 
theoretical predictions (a boundary experiment).  

The resell marked is a standard double auction mechanism with one price. Here the buyer 
and seller can express their willingness to pay/accept using a single fix price bid. 

P X e 

M 

x = h(m) 
x0 = c(m) 

m=B(e|I) 

x = h[B(e|I),…,B(e,I)] 
x0 = c[B(e|I),…,B(e|I)] 
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In summary of the mechanism design issue, the purpose is to jointly study the linear 
contract and market mechanism for impersonal exchange, characterized by-well known 
equivalents (but not exact copies) for one-dimensional markets (to draw from that knowledge) 
and systematically increasing demand-side bidding space (to study the pricing, market 
efficiency and allocation of resources for invention informed by transparent price signals 
alone) of a linear contract with only presumed validity. The resell market, open in period 2 
and 3 of the game is a simple double auction mechanism with a single price. Together these 
institutions form a dynamic experimental economic system both in “split” contracts (potential 
trader intervention) and time (primary, secondary market). 
 

1.3.3 Legal uncertainty – Presumed Patent Validity 
 
An important concept used in the study is legal validity of patents. The patent system is made 
up of two bodies: the patent office, which grants the patent, and the patent courts (specialized 
national or federal, or part of the civil courts36), where patents can be challenged.  

Patents are granted by people working in the patent office under criteria of newness, 
inventive step/non-obviousness, and industrial applicability/usefulness, which express the 
patent office’s technical and legal opinion on patentability. Naturally, there is uncertainty in 
such a process, making a granted patent legally uncertain to some extent. Applicants have 
their own opinions, as do competitors, patents lawyers, and patent courts. The validity of such 
a patent right as it leaves the patent office is therefore a key dimension in efficiency. Patents 
are therefore only presumed valid upon grant by a patent office. The presumed validity then 
tells something about the “quality” of a patent. 

The courts can deem a patent (in reality certain claims) valid or invalid. The presumption 
is based on an extensive examination of prior art in the technical area. However, there is still a 
chance that there is prior art that has been overlooked by the examiner or applicant (in some 
countries the applicant is asked to supply known prior art for reasons such as later court 
hearings, speed up examination, etc) and that the patent will not be held up in court if 
challenged. The examination process reduces the uncertainty with respect to validity. The 
holder can then confidently use the technology for sale or investment. In practice the validity 
is about 38% in EU and was about 38% in US before 1982, measured by the percentage of 
patents upheld in court. After 1982, as the burden of proof changed from the infringed patent 
holder to the infringer, making it more challenging to overthrow a patent, the validity went up 
to 93%, i.e., practically as valid as a physical asset. Now the presumption of validity has two 
components, the actual presumed validity and the de facto validity of the legal claims 
including the cost of challenging and loosing a case. 

Within the patent system, the examiner and courts have to balance the excluding right 
with social benefits (the social contract). Here, the incentives are challenging to say the least, 
since no-one can possibly predict the full impact of an idea. Policies therefore tend to be either 
pro-granting or pro-non-granting. Some (applicants, examiners, businesses, judges and 
politicians) believe that patents are good, while others think they are not so good or bad37. In 
this study we simplify by stating that all these factors are in the “presumed validity,” the 
probability that a patent is upheld in court if challenged.  

                                                 
36 It is not a criminal offence to “steal” an idea – “a chose in action” –  but it is a criminal offense to steal a thing 
– “a chose in possession”. 
37 Some even think that they are bad but since we have the system it would be worse  not to have the system. 
Others think that it’s the best of the worst. Mostly these arguments  
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If asked what the most important factor of a patent is, users answer presumed validity of 
the right38. This “variable” is therefore of outmost importance for a well-functioning market. 
The presumption of validity is used in the microeconomic system design and experiment to 
introduce uncertainty in a contracted patent right and thereby of its value. Its value is varied 
between weak (38%) and strong (93%) to give information on the effect such a patent has on 
the questions studied (prices and coordination). 

1.3.4 The “dynamic principle” – role of intermediaries 
 
The intermediaries play a role of maximizing the use of a patent right or collection of patent 
rights. They can buy a license of a patent from an inventor and then “split” this right into 
several limited rights for different technology markets, time, or field of use. They can also 
“bundle” groups of patent rights to cover commercially useful technologies.  The field of use 
is used in this study to introduce this dynamics of the patent right in creating multiple market 
access for multiple products/services. The fields of use are defined by the legal claims39. The 
intermediary (trader) has incentives to maximize the use of the technology as such. A 
producing company or industry is limited to their production system and inventors are even 
more limited and often have to stay very focused to generate sufficient returns. The trader can, 
without limiting either agent’s possibilities for market access, create “patent products” that are 
suitable for one or more industries. By doing this they effectively increase the market access 
for the technology by allowing several non-competing applications to use the same 
technology. This is a common practice among these intermediaries today, as they try to 
maximize value for their clients. In this study, it is a matter of patent system principle.  

The reason why the traders can do this profitably—although it’s not that easy—is that the 
market access risk of the license they buy to split is reduced by splitting in two “customer 
groups.” More market access is potentially created, reducing the overall risk by “spreading” 
the risk over so many more consumers. To win a contract in the first place, they have to 
outbid the users who wish to produce or block. They can do this if they are successful in 
selling the two contracts afterwards. This risk-sharing is therefore an essential element of the 
dynamic gains from trading the patent rights, and incorporated in the study at “traders.” By 
having a market mechanism with public prices, the role of the trader can come in and create 
these dynamic efficiencies, multiplying the economic value. By doing so, they create a 
business model that can have a positive cash flow by taking a risk in the trading. To cover for 
that risk, capital is needed to back the trade (they don’t have any human resources to invent or 
to produce). The agents may be seen as potentially defining a new role for capital: trade 
finance for ideas. They also create static efficiencies by adding to the number of buyers (for 
static portfolio trading). In the chapter on the model, the economic incentives for this role are 
explored more in detail. But first what is traded, the contract, has be explained a little further. 

1.3.5 The “technology space” 
 
In the first experiment the dynamics of pricing are investigated in an environment of traders, 
linear contracts, and different mechanism designs (the first independent variable) under 
different patent validities (second independent variable). However, the “technology” (induced 
value set for contracts traded) is controlled by the experimenter. The second question of trade 
gains is related to the “signaling” of the linear prices and how the different institutional and 
legal environments affect the ability to allocate resources for invention to particular technical 

                                                 
38 See LES reports on annual investigation on licensing practices. 
39 A patent application has two parts: disclosure and claims. The disclosure is the description of the invention. 
The claims define the excluding rights granted by the patent office and are for different “fields of use.”  
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areas of different value. In the second experiment, the induced technology values are given a 
“search space” open to the subjects. Nine different “technologies” are randomly assigned to a 
“technology map” where subjects can choose among them. The only way to find out which is 
more valuable is to try an area and then observe the price, thus the price signaling. This 
second experiment thus includes a more flexible environment where (risky) coordination 
decisions can be observed through transparent prices studied in the first experiment. The 
values for this experiment are chosen such that there is only one technology focus with the 
highest value in NPV terms. However, the values span from high blocking value and low 
investment value to high investment value and low blocking value. Both the “search patterns,” 
propensity to search and identify the high values40, can then be studied in the two contract 
dimensions for the different mechanisms and patent validity. 
 

2. Experimental economics – a study of what people do 
 
Now, I propose to give a short background of experimental economics, the method of study, 
and how it is used in the two experiments. A special section also covers econometrics and the 
experiments. Readers accustomed with experiments can go directly to section 3. 

2.1 Some experimental economics fundamentals and background 
 
Experimental economics was pioneered, developed, and used as a method by Nobel Laureate 
Vernon Smith in the 1950’s and 60;s. The method is based on the study of what people do 
when presented with economic decisions. There are three components in this study: an 
economic environment, institutions through which exchange takes place, and the subject’s 
behavior. This is a very powerful approach since we cannot explain (theoretically) many of 
the key processes in how markets work—for example, the process by which people come to 
have common expectations and similar learning problems. However, such problems are 
solved every day by millions of people as they interact personally and impersonally, making 
literally billions of economic decisions. The abstractions that are used in neo-classical 
economics (rational expectations) and in game theory (common knowledge, rationality or 
bounded rationality) have led to the understanding of economic decision-making that we have 
today, but through experiments, we have been given the possibility of scientifically studying 
conditions under which these abstractions are supported and not supported by what people 
really do. 

One can classify various kinds of experiments by their methodological objectives. With 
experiments one can establish the “laws” of behavior (nomothetic experiments). In these 
experiments, theories of behavior are tested. However, experiments are not limited to areas 
where there are mathematical models available to describe market interaction. Instead, 
experiments can provide data to inform new theories (heuristic experiments). Finally, as 
theories are validated (or falsified) using nomothetic experiments, experiments can also be 
used as a “robustness test” to test the limitations of a theory (boundary experiments). This 
classification was suggested for economic experiments by Smith in (1982) and draws from 
experimental scientific methodology writings by philosophers of science (Popper, 1959, 
Hanson and Humphreys, 1970, Hanson, 1971, Kaplan, 1964). Other classifications, by 
                                                 
40 Using data from a European study of patent values GAMBARDELLA, A. & AL., E. (2005) THE VALUE OF 
EUROPEAN PATENTS EVIDENCE FROM A SURVEY OF EUROPEAN INVENTORS. FINAL REPORT OF 
THE PATVAL EU PROJECT, Contract HPV2-CT-2001-00013, January 2005. to fit a distribution of technology 
values reveals that they appear to be distributed according to a Poison distribution. However in this experiment a 
uniform distribution is used for each technology to simplify calculations for subjects. 
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function, are also suggested by Smith, where combinations of environments (e) and 
institutions (I) make up a universe of e * I experiments. The outcomes or messages (bidding 
strategy, etc.) of the exchange are then compared with theory—for example oligopoly theory, 
comparison of different auction mechanisms and rational expectations theory. The 
experimental toolbox is thus a very rich tool for economic analysis and advancement of the 
understanding of human behavior, in particular with respect to organized market institutions 
(impersonal exchange), and has basically just begun to be used by economists. One reason for 
this is that it is challenging to design and implement an economic experiment. Another reason 
that is that it is expensive; one has to pay for a lab, often extensive software development, and 
the subjects. Yet another reason is that there is a great inertia in how universities generally 
operate41.  

The main questions centered initially on how markets work, which also appears to have 
been a key motivational factor behind this method’s development. Repeated initial class room 
“experiments” by Chamberlain showed that the economic theories failed in predicting an 
equilibrium price. Smith then, allegedly during insomnia, wondered if introducing an 
institution where the clearing prices were listed would make a difference. Market participants 
could then learn about the prices. To his big surprise, the equilibrium price was found rapidly 
and experimental economics was born. He later noted that “we haven’t gotten over it [the 
surprise] yet!” The importance of institutions to economics was also developed in parallel, 
initially without each other’s knowledge, by game theorists led by Hurwitz. 

The most important conclusion from 50 years of research is probably that market 
equilibrium prices converge with much fewer agents  (commonly thought to be 3-6) than 
predicted by the theory (a large number so that everyone buyer becomes a price taker). Such a 
result suggests that there is a learning process taking place in the message exchange that is 
very effective. In an organized market such a social exchange takes place through impersonal 
exchange of messages given the rules of the institution. The method therefore spans from 
personal exchange to impersonal exchange, a fact that is used in this study. 

The method is distinctly different from behavioral economics in that experimental 
economics studies what people do when they interact through institutions with rules. Since 
most economic transactions take place through institutions with rules, formal or informal 
(posted offer in the super market, haggling in the “traditional” market, capital markets, money 
market, etc.), experimental economics allows studying economic decision-making in a 
microeconomic system consisting of environment, institutions, and human subjects. The study 
of efficiency of institutions—realized outcome compared to theoretical optimal social 
outcome—is then made possible in a controlled laboratory where the institutional mechanism 
design (as well as the environment) can be an independent treatment variable.  

Subjects are here not rational price takers with full information but a social exchange 
takes place between the subjects, through the trading rules. The experimenter tries to control 
for all other factors. In particular, and crucial to experiments, subjects are paid according to 
how they do in the experiment (performance payment) to induce profit-seeking behavior. This 
reward has to be “salient” to dominate any other motivational ground like fun to be in an 
experiment, destroying the experiment, etc. This point is worth mentioning since in some 
countries, paying subjects anything but a flat fee is not allowed. They are considered 
employees under contract42.   

Subjects are typically undergraduate students at universities. Some have argued that these 
are not representative in behavior. However, studies comparing them with professionals in, 
for example, finance, show that students with some training do better in these experiments 
                                                 
41 According to some, a delay of 50 years between innovation and main stream application is common. 
42 This shows that the work done by subjects is pretty close to real life working situations, at least when it comes 
to taxation. 
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than professionals. The assumption is that the professionals come with their world view of 
how, for example, their market works, and act accordingly. The counterargument is that the 
young students will in fact soon be in business and people don’t change that much in their 
preferences over life. The most fundamental argument, however, is that what is studied in 
experiments is inherently human behavior (“what people do”), not professional’s or certain 
group’s behavior.  We’ve also learned that in experiments, as in much of real life, “everything 
matters43.” This makes controlled experiments challenging to do. A lot of (mostly 
undocumented) experience is needed, just as in other experimental sciences. In a sense, that’s 
the price to pay for the flexibility experiments give the economist. 

Experimental economics investigates microeconomic systems. The systemic approach 
increases the parallelism with real world dynamic economic decision-making (compared with 
neoclassical theory without institutions), allowing policy related problems to be studied with 
greater impact from what people would do in these systems given what other real people 
would do. A formalization of the experimental approach follows the lines of static equilibrium 
where a microeconomic system (S) is constituted by an economic (e) and an institutional (I) 
environment, S = (e,I). The economic environment is formalized as having economic agents, 
commodities to trade including resources and agent’s characteristics such as utility function, 
technology (knowledge) and commodities endowments. Often, technology is endowed at the 
beginning of the experiment but technology can also be included as a learning process (or 
search process) by specifying the limitations of search in the initial environment. The latter 
aspect is used in Experiment 2, where technology search is included in the dynamic 
environment, informed by transparent prices from the market designs tested. See (Smith, 
1982) for a formalization of the microeconomic system.  

However, in this experimental study, the “patent system” is included as part of a legal 
environment (L). The system is thus expended to include an economic, legal, and institutional 
environment. The legal environment is the patent validity and is thus a treatment variable in 
the experiments, together with the institutions. The system can then be formalized as S=(E,I), 
where E = e,L. The experiment is based on a dynamic experimental model containing two 
markets: a primary market where the linear contracts are initially priced and a secondary 
market where these contracts can be re-traded (for a fix price).  This dynamic experimental 
economic model can be seen as made up of two static systems as described here. 

A parallel theoretical track to experimental economics has been mechanism design based 
on game theory. This work was pioneered by Hurwicz, who shared the Nobel Price in 
economics in 2007 with Maskin and Myerson. In this work a formal structure for the design 
and evaluation of allocation mechanisms is expressed as economic variables. Game theory 
thus introduces institutions in the allocation process just as experimental economists do (as 
treatment variables). The mechanism design theory therefore allows for designing a better 
system than what is in place today, i.e., what can be observed today. It is thus a dynamic 
economic analysis where the structure of the economic system is to be regarded as an 
unknown. Mechanism design allows designing new mechanisms and exploring the constraints 
and tradeoffs. To assess one’s efforts in the design, the work can be tested for incentive 
compatibility. The choice here is if the behavioral patterns constitute a Nash equilibrium, i.e. 
if no agent finds it advantageous to depart from his behavior pattern so long as the other does 
not. The proper integration of information (messages) and incentives (as given by rules) of 
resource allocation models (institutions) is still unsolved in mechanism design. See (Hurwicz, 
1973). This integration is a key issue in the investigation (information/messages and rules) 

                                                 
43 A famous example here is a dictator game experiment where one word was change in the instructions with the 
effect on the outcomes. “opponent” was changed to “partner.” This apparently changed the framing of the game 
for the participants and taught experimenters that “every word matters.”  
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and is explored in three mechanism designs in the experiments. One could argue that there is a 
certain element of constructivism to these two economic disciplines. 

An adjacent branch of economics, behavioral economics, studies human decision-making 
focusing on economic decision-making without an institutional body (thus people interact 
without trade rules). A recent key contribution is prospect theory by Kahneman and Tversky, 
which integrated psychological research into human decision-making under uncertainty.  
Kahneman shared the Nobel price in 2002 with Smith. Prospect theory suggests that people 
express loss aversion (Kahneman and Tversky, 1979). As will be shown, loss aversion turned 
out to play an important role in the experimental design and had to be taken into account (or 
used) to get a functioning experiment. 

One can see these developments as three steps toward an economic analysis including 
more of the human behavior: neo-classical, game theory, and mechanism design  more or less 
in parallel with behavioral/experimental economics. Experimental economics stands out by 
making a clear distinction between the effect of the economic environment and the effect of 
institutions through which people interact and that few limitations are placed on people’s 
behavior (by using real, cash motivated, people). The price to pay for this flexibility in the 
economic analysis is the development of an experimental economic system design which is 
still largely considered an “art” (there are few textbooks on “how to” on all the intricate 
design issues involved). The design process often (always?) involves testing and development 
with subjects, to achieve a functional design for the subject tested. Developing an experiment 
on markets is therefore also a learning process for the experimenter on how (simplified) 
markets really work and how to develop a design that tests the particular aspects of interest. In 
this sense, economic experiments are very similar to experiments in nuclear physics at CERN, 
but with less costly equipment needed. What was characteristic with these experiments in 
physics was that, at least until the 1980’s, one theory was needed for each experiment and few 
general models were developed. 
 

 
 

Figure 3. Including institutions by experiment and theory and  
behavior by experiments in the economic analysis. 
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2.2 The experimental markets classified 
 
The central feature in experimental market studies is that the messages and rules that are used 
in the interaction (information in bids and asks) affect the incentives of the institution. This 
important conclusion can be summarized as “institutions matter because rules matter and rules 
matter because incentives matter.”44 

Experimental economics can be classified into at least seven types of usage. See (Smith, 
1994). In this section the use of these possibilities are linked to the experiments performed to 
give an overview of the experimental study at a level of economic study. Table III shows what 
aspect of experimental economics is used in which experiment and for what purpose.  

 
 
Table III. Experimental Economics and the Experiments in this research. 

Why economists 
conduct 
experiments? 

With reference to Experiment 1: Prices With reference to 
Experiment 2: 
Coordination 

1. Test a theory, or 
discriminate between 
theories 
 

Test of proposed informal price theory for 
trading linear contracts on patents (testing 
risk transfer/sharing aspects). 

Testing proposition that 
demand-side bidding can 
yield coordination of 
inventive, innovative and 
trading activities 

2. Explore the causes 
of a theory’s failure 
 

Test of pricing behavior for “boundary 
conditions” of blocking and investment 
values. 

 

3. Establish empirical 
regularities as a basis 
for new theory 
 

Documenting pricing behavior under 
different induced values, demand-side 
competitiveness, etc. for formalization of 
proposed informal theory. 

Investigating signaling 
properties of market designs 
on allocating resources for 
invention. 

4. Compare 
environments 

Key variable. Robustness test to stress the 
informal theory by (1) varying presumed 
patent validity and (2) randomly varying 
induced blocking and investment values. 

Key variable. 

5. Compare 
institutions 
 

Key variable.  Three design market 
mechanisms were developed and used, 
varying the bidding language (message 
space) for demand-side bidding. 2, 1 and 0 
dimensions of the fix and royalty prices in 
the linear contract were tested. 

Key variable. 

6. Evaluate policy 
proposals 
 

Some work on patent “trade” policy. Market 
and system efficiency was compared 
between an institution resembling today’s 
personal exchange and two design 
institutions that were impersonal.  

 

7. The laboratory as a 
testing ground for 
institutional design 
 

Very initial work testing two new forms of 
exchange with demand-side bidding. 

 

 

                                                 
44 This quote is from Vernon Smith. 
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2.3 Experimental Economics and Econometric models 
 
The final background is the statistical models used. Econometrics for experiments is often 
non-parametric due to too few (and relatively costly) data points. In this case, a combination 
of standard parametric statistics and non-parametric tests has been used. However, in one 
case, comparing institutional performance, a special statistic has been developed due to the 
particularly challenging two-dimensional nature of the problem. 

A fundamental problem in comparing institutions has been to turn the two-dimensional 
problem into a one-dimensional analysis. (Much effort was initially placed on finding a two-
dimensional method, however without success.)  

The price mechanism delivers prices expressed in fixed fee and royalty, (f,r). A theoretical 
prediction proposed in the previous section suggests a certain combination of these prices 
with respect to the values (fix=blocking value, a royalty that satisfies NPV(investment 
value|blocking value)>0). If stable price patterns appear in the experiments, then the different 
two-dimensional pricing behavior can be compared. (Stability in the behavior suggests that 
the microeconomic system has reached a Nash equilibrium, given the economic (contract and 
agents), legal (patent validity) and institutional environment (mechanism design). We can then 
conclude that the data can be the basis for such a comparison.) The solution to this problem 
has been to define 9 “price areas” with the predicted price range in the middle (the values are 
uncertain and given as ranges) and higher and lower linear price combinations of (f,r) on the 
sides and above/below. See fig 5. 
 

1 2 3
6

8 9
4 
7 

5

fix 

royalty  
Fig. 5. “Price areas” or “boxes” are used in the statistical treatments. Area 5 indicates the predicted value. 

 
Then, a frequency count of actual prices generated in the experiments that fall into these 

boxes informs us of the central tendency in prices given the institution and environments. The 
result is thus a frequency distribution of prices in one dimension, covering the two-
dimensional prices. These distributions of boxed prices are then compared between treatments 
using a Chi2 test. The result is thus a statistical test of distributions. The null hypothesis is that 
the distributions are the same (we are unable to reject the null). The statistic tells us when we 
can reject this similarity and have indications of different price behavior between institutions. 
This leads to a way to pair wise (this test cannot rank the institutions) compare potentially 
different pricing behavior induced by the institutional mechanisms studied. 

 
To test price predictions, a simple t-test is used and an F-test to jointly test the hypotheses for the 

fix and royalty. 
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3. Summary of articles 
 
In the previous sections, an overview of the research was done as an introduction to the 
problem, method and literature. In this section I propose to summarize the articles that make 
up the core of the research results. The first article covers the dynamic experimental economic 
design used in the experimental research. It is designed to be flexible to be the basis for a 
many experiments where treatment variables include the mechanism designs and legal system. 
Two experiments were then selected and implemented.  

The specificities and results from these experiments are then summarized in an article for 
each experiment. For both experiments, extensive software development was needed to realize 
the model environment in the lab. This effort took up about one year of research time, 
covering detailed parameterization of the experiment, design of software, programming and 
testing. The software, the experimental instructions, the subject selection, and the training 
process are discussed in the appendix. Experiment 1 investigates the linear prices and 
dynamic gains in the economic system for three institutions and two levels of patent validity 
using a 3 x 2 experimental design. In this experiment a given patented technology is traded 
using induced values. Experiment 2 has an expanded environment where the technologies can 
be chosen within a “search space.” This experiment investigates coordination between values 
and investment decisions through the price signals that the market investigated in experiment 
1 provides. Finally, an article on risk management in the economic system is discussed. This 
article was the beginning of the research and is not directly connected to patents but shares the 
same philosophy of managing risk in a system of markets and prices. The historic 
development is discussed and conclusions for pricing strategies are proposed. 
 

3.1 A model for dynamic study of prices and gains from trade among specialized agents in a 
multi period game, exchanging a linear contract on limited validity patents 
 
A dynamic experimental microeconomic model for the study of contract and mechanism 
designs for impersonal exchange of patent rights is designed. An informal price theory for a 
linear contract used to trade patent rights is also presented. This thus leads to a joint study of a 
linear contract and mechanism designs to price the contract. 
 

3.1.1 The problem studied 
 
In this first paper I wish to develop a dynamic model for impersonal exchange of patents. This 
model is then later used in the two experiments. The patents are exchanged using a linear 
contract, where a license of the patent right is exchanged for a fix fee plus royalty payment on 
sales (revenues). Different mechanism designs can be used and for the experiments, three 
designs are implemented. Also different legal validity of the patents can be studied 
(presumption of validity). The design allows studying market efficiency by varying the 
information/messages and the institutional rules. Such a problem of the proper integration of 
information and incentive aspects of resource allocation is currently beyond reach of game 
theory. Using experiments, these outcomes and bidding patterns can be recorded and analyzed 
to inform new theory. The design also allows studying the dynamic gains from the patent 
system. There are two such gains. First the use of the patent right (the technology) can be 
“multiplied” by “splitting” the contract traded into two contracts, one limited to a specific 
field of use. (The fields of use are defined in the patent claims, i.e., how the legal right is 
construed. There are also other ways a patent could be split: by geography (validation 
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country) or (for a limited) time.) The splitting is done by introducing traders (who have profit 
seeking incentives to do so). 

The problem studied can therefore be summarized as what institutions, expressed as 
information and rules, create highest market efficiency and dynamic gains from trade (highest 
use of technology in the dynamic system). This study thus attempts to “close the gap” in the 
process from personal to impersonal exchange investigating the patent system as a trade 
system. The study is a joint study of the linear contract and mechanism designs in a dynamic 
environment of specialized agents based on the principles of the patent system. 

The standard example in the economic analysis of the patent system is a firm that has to 
decide whether to patent or not. Such analysis has focused on the divergence between private 
and social gains from the patent system (Arrow, 1962, Plant, 1934, Nordhaus, 1969, 
Nordhaus, 1972), a neoclassical approach  or one-dimensional markets (Kamien and Tauman, 
1986), a game theory approach. This approach assumes that a product monopoly created by 
the patent. However, in today’s products there are sometimes 100-1000 patents, making each 
patent hardly a monopoly. It may also be noted that “there is no institution in textbook 
monopoly theory, but an implicit assumption that buyers reveal 100% of demand, while the 
seller optimally under-reveals supply. Hence, implicit in monopoly theory is an asymmetric 
process-less assumption from which the conclusion is unassailable but trivial.” (Smith, 1982p. 
946 note 28) 

This study has thus a different approach to the patent system in that the focus is on the 
gains from trade in the patent rights themselves, between specialized agents. This market is a 
highly competitive market of ideas. Looking at the patent system from a product view may 
therefore miss essential gains from the patent system through trade in the rights themselves. 
 

3.1.2 The model 
 
The model is a three period game. The exchange of a contract on patented technology useful 
to produce type A and B products takes place in period 1 using the mechanism and patent 
validity investigated. In period 2 and 3 the contract is used to produce a product of type A or 
B. The contract can also be resold as-is to another user in these periods, competent to produce 
A or B. There are three agent types: inventors (who invent and sell contracts), traders (who 
can split the contracts useful for A and B into two contracts, one for A and one for B), and 
users (who buy, use or resell contracts). The agents are given induced values with a range 
(uncertainty) with the values varying in precision depending how close the agent is to the A 
and B market. The users therefore have the best estimates (narrow range), then traders (who 
are informed by A and B industry ranges), and finally inventors (who have a range spanning 
across all ranges). The model is therefore a dynamic microeconomic environment consisting 
of an economic, a legal, and an institutional environment. The dynamic system is based on 
principles of the patent system to make any conclusions more relevant for economic policy. 
The model is also flexible in that different mechanism designs can be tested, as well as legal 
validity of the patents and different demand-side bidding (number of buyers).  

A schematic overview of the trading system is illustrated in fig. 6. The dynamic system is 
divided into an economic, institutional, and legal environment. Agents exchange messages 
(m) and make decisions (d) under uncertainty of value (Vb, Vi) and legal right m:(v). The 
sequence of the game is as follows. 
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The inventor invents a technology (t) and creates a contract with a certain quality (q), 

making the initial decision d:(t,q), and lists the contract for sale with a first ask expressing a 
willingness to accept a fix fee and a royalty, m:(f,r). The patent (and thereby contract) has a 
certain presumed validity m:(v), exogenously given by the patent system. The patent also has 
a field of use of (A,B), is validated in market (M), and valid for  up to (1,2,3) time periods. In 
experiment 1, technology is exogenous and endowed by the experimenter. In experiment 2 the 
technology is given as a search space of 9 possible technology areas, thus making technology 
choices endogenous within some limits. The contract can be of quality or standard type. A 
quality contract can be split by traders (potentially creating a dynamic gain in the system). 

The information of technology area, contract quality, presumed validity, field of use, 
market, and periods is public and thus given to all agents. The induced values for blocking 
(Vb) and investing (Vi) are private information for each agent. There is 1 inventor, 1 - 2 
traders, and 3-4 innovators. The innovators have a stacked value set with overlapping ranges, 
i.e., there is always one with the highest induced values, as given by the mid-point of the 
range. The traders have the same value set. In experiment 1 there is one trader and in 
experiment 2 two traders (to increase competition). 

When the contract is created, then the private values are given to the inventor, who can 
base the offer on these values. When the contract then is listed by the inventor, with the first 
ask, the contract information and ask becomes public to all who can trade the contract 
(normally all agents except the trader if the contract is of standard type) and private values for 
each trader and inventor are given.  

The traders (if quality contract) and innovators now send in messages m:(f,r) to the 
primary market institution. These messages and rules (institution) and the presumed validity 
(patent system) are the independent variables in the model and thus are varied in the 
experiments. When the auction ends, the contract is allocated to the highest bidder, a clearing 
price announced. If the contract was of quality type and the winner is the trader, then the 
trader now splits the contract d:(s) and sells two new contracts, one for field of use A and one 
for B. Only innovators from “industry” A can bid on the A contract and innovators from 
“industry” B for the B contracts. When all contracts (1-3) are allocated, then the innovators 
decide d:(b/i) to use the contracts either to “block” (and earn a profit on endowed technology) 
or “invest” (and earn a profit on the new technology). When the contract is used, a random 
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Figure 6.  The dynamic system design: s, to study prices and gains of the patent system 
during-patent time. s = (e, L, I). Vi/Vb=induced value ranges for investment/ blocking options. 
m(f,r), m(p) = ask/bid. m(v) = validity message. d(t,q)= tech.focus and quality decision by 
inventor. d(s) = decision by trader to split contract in multiple usages. d(b/i/r) = 
block/invest/resell decision by innovator. 
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draw of a realized value in the range is done45. After the contract is used in period 1 the game 
moves to period 2.  

In period 2 the innovators decide between resell, block, invent d:(b/i/r). If the innovator 
decides to resell, then the secondary market is used. Here, the bidding is always a double 
auction and prices are decided by messages m:(p) with a fix price. If sold, the contract is 
reallocated and the new holder decides how to use it. If not sold, the original holder decides 
how to use the contract again. After period 2, period 3 follows the same way.  

In the case that the patent is invalidated, m:(v), then the contracts cannot be resold or used 
and are invalid also, meaning that no further payment has to be made46. The innovator will 
then lose a random portion of “inventory” of products produced if invest was decided (=cost), 
and the inventor and trader will lose any further revenues (=opportunity cost). 

After period 3, the total value realized through the route taken can be calculated (using 
midpoint values, not realized values) and compared with the theoretically highest value for the 
optimal way through the system to create a “market efficiency” measure for the system. This 
is a thus a dynamic problem, whereas market efficiency is a static problem. The actual way 
through the system, if stable, can be interpreted as Nash equilibrium. There may thus be many 
Nash equilibriums. This then creates the measure of dynamic market efficiency used47.  An 
important outcome of the study is therefore how close to some “optimal” Nash equilibrium 
(Pareto Optimality) the realized Nash equilibrium is. The differences between the institutional 
and legal environmental treatments then reveal Pareto gains from trade in patents.  

This measure is then used to evaluate whether a certain institution is incentive compatible 
of not. The socially preferred outcome here, given the intentions of the patent system viewed 
as a trade system, is the maximum use of the patented technology, i.e. preference for quality 
contracts by inventors, split contracts by traders, and investment decisions by innovators. 
Information and rules and “patent policy” that support the attainment of such sustained 
outcomes are deemed socially preferable. 

One can here distinguish between two types of rational expectations for these sustained 
outcomes: Rational Expectations according to Muth (1961), where outcomes support the 
predictions of a theory (the subjective probability distribution of outcomes of agents tend to 
be distributed about the “objective” probability distribution of outcomes) and according to 
Nash (1950), where only sustained trading patterns are a necessary criteria. See  (Smith et al., 
1988) p. 1136-1137. In this case the highest blocking and investment values (the ‘objective’ 
distributions of outcomes) are used to compare the outcomes of the sustained trading patterns. 
Interestingly here is that these distributions are different in nature (low and high risk, 
implemented as low and high ranges). One may therefore characterize the fix price outcomes 
as expectations according to Muth (the proposed “insurance” theory) and the royalty price 
outcomes according to Muth as well (the used NPV theory). 

                                                 
45 A uniform distribution is used. However, if a close look is made on estimated values from actual patents, a 
Poisson distribution appears to have the best fit. An interesting observation here is that the Poisson distribution is 
designed for rare events. This is very similar to inventions.  With a large number of draws (research, 
experiments) there are only a few desired outcomes (economically valuable ideas that are then patented). 
46 This practice is chosen in the model based on the typical practice for license contracts on patents. It is illegal to 
sell a contract on an invalid patent. 
47 The market efficiency issue is a complex question in this (complex) game. The difficult question is what to put 
in the denominator. This is an issue of identifying optimal end states of the system such as in dynamic 
programming. The optimal way to do this may be to calculate the theoretical value for each route through the 
system. This leads to thousands of routes. One can then compare the actual outcome with, let’s say, the top 
ranking outcomes of allocation, reallocation, use, etc. In the case of stacked values for innovators used in the 
actual experiments, there is always one winner. This makes it easy to identify the optimal end state. These 
comments were made by Prof. Smith and Rassenti when discussing how to define market efficiency in a 
dynamic environment. 
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The linear contract traded is the one described in some detail in the introduction. The 
institutions investigated also follow the description in the introduction. They differ 
systematically in the way information/messages and rules are integrated and therefore provide 
indications of which information in necessary to trade the linear contract on patents and under 
which rules the social gains are highest among the institutions examined. 

The model thus incorporates: 1) impersonal exchange of patents under uncertainty, using a 
linear licensing contract; and 2) the dynamic nature of the patent system in field-of-use, using 
traders to split contracts, and time, using innovators to reallocate contracts or use contracts for 
either blocking or investing. Socially preferable outcomes can be identified as optimal end 
states (as in dynamic programming) and a dynamic measure is proposed using the actual 
decision path and mid-point values in the numerator. 

3.1.3 An informal price theory 
 
An informal price theory is developed in this article. It is then tested using the dynamic model 
for the different information and rules and patent validity. The price theory suggests, as 
described in the introduction, that the blocking value is formally similar to an insurance 
contract, and therefore should be priced as a fix fee due to its relatively low risk, if 
independent, simultaneous and competitive bidding is allowed for the fix and the royalty. 
Market access is in a sense “insurable” through the blocking value of a patent.  The 
investment value, however, is a much more uncertain value that cannot be “insured.” This risk 
has to be shared. Here, the royalty is an optimal way of sharing marginal cost. The proposal is 
here to use a Net Present Value calculation of the investment minus the fix price paid, 
discounted with the cost of capital of the firm. 

3.1.4 Method – challenges 
 
The proposed experimental study is a 3 x 2 experimental design, with three different 
institutions and two levels of patent validity. The main challenges have been to parameterize 
the patent system in such a way that the principles are implemented in an experimental model. 

3.1.5 Results 
 
A dynamic model has been proposed for joint study of contract and mechanism design. The 
model can easily be adapted for different institutions, patent system validities, induced values, 
and competitiveness of demand-side bidding. Also an informal theory is presented. 

The limitations are currently demand-side bidding. The main lessons that could be learned 
by the model are theory prediction on prices (nomothetic experiment), information and rules 
design and their impact on market efficiencies (heuristic experiment), and limitations of such 
theories and gains from trade (boundary experiment). 

3.1.6 The conclusions 
 
A rather complex subject matter is given a dynamic model that implements key principles of 
the patent system, mechanism design and linear contract bidding on uncertain patents rights. 

3.1.7 The future research 
 
A competitive supply side could be added, creating multiple simultaneous and competitive 
technology markets. 
 



 Summary and Conclusions   
   

  31

3.2 Experiment 1: Price dynamics and dynamic gains from trade 
 
In this second paper I wish to examine trade in patents using a laboratory experiment based on 
the dynamic model developed in the first article. The model is implemented in a specialized 
trading software suitable to be run in a laboratory experiment. 

3.2.1 The Problem 
 
In the impersonal exchange of patents there are two central issues: How are the proposed 
linear contracts on patents priced in the two dimensions? This question is investigated under 
different institutions and patent validity. It is thus the information/messages and rules that are 
at the center here. The other issue is: Can we observe dynamic gains from split contracts and 
reallocation over time? This is thus a question that uses the transparent price mechanisms and 
aims as the heart of the study: studying dynamic trade gains from trade coming from the 
patent system, also under different institutions and validity. Both these questions are 
investigated in the same experiment. 

3.2.2 The model 
 
The model used is the model previously developed and reported. In experiment 1, however, 
the technology is endowed by the experiments and cannot be altered (there is only one 
technology focus). Also, there is only one trader. 

3.2.3 Method - challenges 
 
The experimental design is 3 x 2, with three institutions and two levels of presumed validity. 
A total of 27 experiments were performed involving 54 subjects. Before any reliable data 
collection can be made it is often necessary to do some pilot runs, to verify the experiment, 
train subjects and make any adjustments fixes of the software.  

In the first sessions, a great enthusiasm was found among the subjects. However, the 
prices were 50-100 times above any predicted clearing price. The instructions were 
ameliorated a little, and the experimenter explained, as experimenters do, not what you should 
do (since that’s what we study) but what you can do in the experiment and how agents make 
profits, namely by buying at a price below value. None of this had any affect. Prices were still 
completely out of bounds. Then it came to me that maybe by introducing capital and 
bankruptcy conditions the subjects would think about main profits. Immediately the market 
began to work. Prices came down to a profitable level and the overbidding stopped. In 
Kahneman’s vocabulary, loss aversion was introduced. This shows that it is not enough to 
have property rights on what to trade; you also need restraining rules on people’s greed to 
have functioning markets48. Possible implications of this issue for trade in ideas will be 
developed more in the article and in the conclusions. The sequence of the experiment 
followed the model’s design. See previous section.  

 
 

                                                 
48 Compare: Vernon Smith’s Nobel Speech, “The ancient Judeo commandments: Thou shalt not seal or covet the 
possessions of thy neighbor, which provide the property rights foundations for markets and warned that petty 
distributional jealousy must not be allowed to destroy them”. SMITH, V. L. (2002) Banquet Speech, Nobel 
Dinner. Nobel Foundation. 
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3.2.4 Results 
 
The key results are summarized under three separate headings. There is a rich data set 
generated on bidding behavior, prices and gains from trade. Only key results are summarized 
here. For the complete results, see the full article. 

3.2.4.1 What are the empirical insights? 
 
(i) Fixed fee not equal to 0: Shifts the risk-bearing in the system 
In 50% of real world personal exchange contracts the fix component is 0. Some predictions 
make by economists also predicted that the agents would bid the fix to 0. However, in no 
treatment was a contract traded with 0 fix. This suggests that the risk goes down for inventors 
with demand-side bidding in organized markets. Such change in risk-bearing in the system is 
thus in favor of more investments in R&D. This, in turn, leads to higher technology 
competition, i.e., greater dynamic social gains from the patent system are realized. In short, 
one dynamic gain from the patent system when contracts are traded in an impersonal 
exchange is that funds are directed towards inventions. 
 
(ii) Fix fee equals blocking value: Insurance proposition supported by experimental data 
The separation of the blocking value and the investment value in the fix and royalty differed 
in the different institutions. When both fix and royalty could independently be expressed by 
the buyers the null hypothesis fix fee = second highest blocking value (the game theoretical 
outcome when agents have discrete and stacked values) cannot be rejected.  This is in support 
of the proposed informal price theory. This result suggests that inventors get paid at least the 
blocking value, which drastically reduces the risk for inventors. The results provide an 
alternative explanation for the rationale for paying a fix as an insurance against the buyer’s 
risk of loss of market access (not the moral hazard explanation of the seller). 
 
(iii) Inventors trade off royalty for fix: Two-dimensional bidding necessary to efficiently trade 
patents 
There are different incentives created under the different institutions. However, if the fix is 
given a reservation value by the seller, the buyers are willing, under high presumed validity, 
to trade off some royalty for a higher fix, .i.e., they are willing to take on more risk. If the 
presumed validity is low, then no such willingness can be observed. This supports the theory 
that the risk-sharing and risk-bearing is best separated if the bidding language allows two-
dimensional bidding. This results supports the proposition that a bidding language allowing 
buyers and sellers to freely express both the fix and royalty dimensions is needed for market 
efficiency in trading patents (with dual values). 
 
(iv) Low validity “destroys” markets 
In the treatments with low validity, the dominant strategy of agents become blocking. 
 
(v) Institutional design ranking: two-dimensional bidding generally best 
A general result is that in terms of social gains two-dimensional bidding > one-dimensional 
bidding > 0-dimensional bidding (accept/reject). Demand-side bidding also increases the 
market efficiency from around 19% without demand-side bidding to 40% with demand-side 
bidding. Thus competitive bidding results in a 100% increase in market efficiency. However, 
the efficiency levels are low (typically around 90% or more) for one-dimensional auction 
markets. The “price risk” in the market appears to be lowest in the two-dimensional bidding 
institution. 
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3.2.4.2 The limits of these insights? 
Some boundary experiments were run which showed that contracts with dominant blocking 
value or investment values do not deliver a “linear” relationship between fix, royalty and 
blocking, and investing. High fix values are almost consistently used to block, whereas low 
fix values are given a fix value anyway, traded off for a lower royalty and then used to invest. 
This behavior suggests that a “safe” fix return may be preferred to a “risky” royalty. This 
result may be in support of loss aversion behavior. 

3.2.4.3 What we can learn from the insights? 
A two-dimensional contract and two-dimensional bidding increases market efficiency in the 
patent markets. 

Gains from trade are realized, particularly in the two-dimensional bidding (lower “price 
risk”?). In the experimental environment the increase in technology is in the order of 10%. 

Institutional and taxation policy directed towards trade in patents may yield higher 
inventive activity. 

A multinomial regression reveals that increasing the validity in a low validity region is 
more preferable for trade than global harmonization, which strengthens the weak nations but 
also weakens the strong nation. 

3.2.5 Conclusions 
 
Key conclusions are presented in points. 
 
1. Impersonal exchange in patents using a linear contract shifts the risk-bearing in the trading 

system from inventors to traders and innovators, i.e., ultimately consumers. Such a shift 
gives incentives for capital to flow toward inventive activities, which would increase new 
technology, i.e. increased competition in the technology market. Such competition is 
beneficial to generate economic growth.  

2. The change in risk-bearing may lower the cost of capital in the economic system as risks 
are spread over more technology applications (and consumers). This is also beneficial to 
economic growth 

3. Inventors get paid for the full blocking value of their invention in competitive demand-
side bidding. This is a key difference with personal exchange. The effect of this is that 
consumers have to pay this price, which may induce more technology competition as other 
technology becomes competitive by the higher consumer prices. Such dynamic effects are 
a direct result of the demand-side bidding. 

4. The market efficiency goes up with about 100% when linear contracts are impersonally 
traded in demand-side bidding. Such increases may give incentives to use impersonal 
exchanges with transparent prices and, at least in some cases, abandon personal exchange 
with private prices. 

5. The impersonal market is non-discriminatory (it’s impersonal!) and may be in favor to 
opening an alternative route for developing nations to get access to the global economy. 

6. The implications for the patent system appear to be to keep the validity higher.  

3.2.6 Future research 
 
Additional experiments can be done to explore the tensions between blocking and investment 
bidders (not done in the experiment), additional mechanism designs to ameliorate market 
efficiency (including a combinatorial auction), and different splits of the patent right in 
geography, limited time and field-of-use. 
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3.3 Experiment 2: Allocation of resources for technology through market prices 
 
In this third paper I propose to study an additional aspect of impersonal exchange in patents: 
the signaling of the commercial value of certain technologies through the price system. Such 
signaling would close the gap in the development from personal to impersonal exchange and 
coordination in a hierarchy to coordination through a market with transparent prices. The 
objective is to study the allocation of resources for inventions using the previously studied 
mechanism designs and levels of patent validity. 

3.3.1 The Problem 
 
The problem investigated is the ability to coordinate technology values of patents (blocking 
and investing) through transparent prices. The search process (allocation of resources) within 
a technology search space for the highest valued technology is investigated for the different 
mechanism designs and patent validity. This “technology market” then prices the technology 
and directs investments for new technology. Technology development becomes a near 
endogenous process in the model. 

3.3.2 The Model 
 
The dynamic microeconomic model is here expanded with 9 possible technology focus areas 
to choose from. See fig. 7. 
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Figure 7. Induced values for the A and B markets and the technology search spaces 1-9. 

 
Also, there are two traders involved for increased competition with innovators. The 9 areas 
are given different induced values, ultimately in a systematic way, spanning from high 
blocking value to high investment value. The propensity to invest and block thus varies, but 
the highest NPV is a combination of both (value 3 and 4). 

3.3.3 The Method 
 
A similar experimental design was used as in experiment 1 with a 3 x 2 design where the 3 
institutional treatments were run for all patent validity treatments. The same trained subjects 
were used in these sessions. The first session was run with a simpler set of values where only 
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three values were possible to split and the others only good for A or B industries. Since there 
was no way to know how hard this would be a simple coordination problem may tell us where 
the floor is. This problem was solved rapidly and after about 10 rounds the selection focused 
on the three most valuable technology areas and after about 20 ended up at the most valuable 
technology. The price coordination appeared to work well in this case. Then more complex 
problems were formulated with 9 technology areas that could be split. This turned out to be a 
much harder problem and this design remained over the experiment’s 14 sessions, ending up 
with the value set in fig. 7, where there is a systematic change in technology value dominance 
between blocking and investing. 

Also here there were initial issues of behavior. People simply did not want to test all 
possible alternatives once a “valuable enough” contract was found. Also, there was a 
persistent propensity to choose the geometrical “center dot” of the technology map. The 
“center dot” problem was “solved” by always putting a lower value there and then randomly 
allocating the other values across the “technology map.” 

3.3.4 Results 
 
The results are presented under three different headings: 

3.2.4.1 What are the empirical insights? 
 
(i) Search space greatly affected by demand-side bidding 
Coordination is highly dependent on demand-side bidding when it comes to how much of the 
technology space is actually searched before converging on high values found. The two-
dimensional bidding searches basically across all the area, one-dimensional searches about the 
same or slightly less, and no-dimensional (accept/reject) clearly has a more limited search 
space. This suggests that the “search cost” is high without demand-side bidding. Another way 
to look at this is that the “price risk” is lower for richer demand-side bidding and the ability to 
choose between different technology areas on the basis of price are most satisfactory. 
Comparing the search patterns of the institutions pair wise using a Chi2 test of the frequency 
distribution of “trials” per technology area indicates that the markets are statistically different 
for high validity but not for low validity. This is a key result. 
 
(ii) High validity coordination has a tendency for more in high “dual value” contracts 
Under high validity, the coordination appears to focus more on the contracts with both 
investment and blocking value, i.e., the high value contracts. 
 
(iii) Low validity coordination has a tendency for more in high “single” value contracts 
Under low validity, the coordination appears to focus more on either high investment value or 
high blocking value and not on contracts with combined value. Even with experienced 
subjects (this session was run last) there is a clear difference in coordination in favor of the 
two and one-dimensional markets. 
 
(iv) Speed and “quality” of convergence affected to some extent by demand-side bidding 
The convergence under high and low validity is generally fast for two-dimensional bidding, 
clear for one-dimensional bidding, and ambivalent (swings between two technologies) for the 
no-dimensional market. However, this finding is uncertain. 

3.2.4.2 The limits of these insights? 
The experiments were run over 20-30 rounds for a 9 technology map. There is therefore not a 
lot of data to compare the institutions’ behavior statistically. 
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3.2.4.3 What we can learn from the insights? 
Search patterns are a function of prices and how freely the can be expressed in the two 
dimensions of the contract. 
Search scope/reach appears to be limited by the possibility of risk-sharing in the institution, 
and the patent system validity. 

3.3.5 Conclusions 
 
1. The main conclusion is that the search space differs significantly given the institutions and 

patent validity. The two-dimensional bidding appears to better “pick out” the different 
values and thus give a better coordination. This suggests that the propensity to find high 
value technology increases with demand-side bidding. This dynamic gain is realized by 
the patent system enabling as a trade system in ideas. 

2. The coordination appears to be more stable with two-dimensional bidding and perhaps 
also faster. 

3. In terms of search scope two-dimensional >= one-dimensional > no-dimensional demand-
side bidding. 

3.3.6 Tentative policy proposal 
 
An interesting observation of the search patterns is that if the main reason between the search 
patterns in price risk / search cost a policy proposal could be to reduce that search cost by 
shifting the taxation of inventive companies to the consumers. The proposition would be to 
create a new kind of company, an invention company, with high capital demands and no tax. 
Such incentives may then give incentives to invest the funds in inventions. The price for such 
exemption would be a high capital demand. This is similar to banks/insurance companies, 
who cover risk, but here the risks are not insurable or asset backed and therefore has to be 
equity backed.  

3.3.7 Future Research 
 
Future research should focus on a slightly simpler coordination problem (5-7 areas) to 
generate more data. This would further shed light on how different the different pricing 
mechanisms are with respect to willingness to search and efficiency. 

Another experiment should include increased capital endowment for the agents, 
investigating the propensity to broaden the search.  
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3.4 Risk management: Pricing the risk in the offering 
 
In this fourth article a different perspective is taken than in the previous three. It gives a 
general story of how management of risk in the firm has changed to become more and more 
systemic and interconnected with customers, the key challenge being to manage “market 
access risk”. Here there is a connection to the previous articles where management of market 
access risk is done through markets in ideas. 

3.4.1 The Problem 
 
This paper is concerned with those actions of business firms which are aimed at managing the 
business and economic risks and uncertainties. The standard example of risk management is 
finance and insurance but these only capture a small fraction of the business risk faced by a 
company in a competitive market. These “standard” risks are often dealt with through 
specialized activities but here what the firms do to manage their total ”market access risks” is 
discussed.  

3.4.2 The model 
 
The analysis goes beyond, but includes, and builds on, insurable and financial risks to include 
risks in the firm’s customer’s processes, the use of IT in this process, and the economic 
system. The issues explored are: understanding the “new business logic” and its risk; how 
offerings have become service offerings; and management of risk and uncertainty in a more 
systemic way. A new “risk map” is presented as a tool to analyze the management of risk in a 
“systemic” context argued to be more relevant to today’s risk management challenges. This 
new, broader scope has new demands on knowledge and systems for effective management.  

3.4.4 Conclusions 
 
As a conclusion, five historic steps are identified and tied to the new risk map, which shows 
the gradual build-up of the product offering to a service offering and its actions to manage, 
and ultimately price, the risk management in the offering. 

3.4.5 Future research 
 
The concept could be expanded to intellectual property rights and how these are integrated in 
the offerings, making the connection with the theme of this research more direct. 
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4. Conclusions 
 

The conclusions are summarized under general themes studied and experimental results. 
 

4.1 General themes 
 

a. Investigating the ‘last step’ towards impersonal exchange in ideas. 
The theme of the research has been the transition from personal to impersonal exchange in 
ideas. Through the patent system, which was developed in the 15th century, ideas started to 
become tradable in their own rights.  As suggested, this was a means for importing technology 
to the then city-states and making the knowledge more public at the same time granting 
temporal private rights. Since then, the patent system has gradually developed towards 
stronger and more nationally and internationally tradable property rights, resulting in a change 
in economic organization. As a result, the coordination of inventions and innovation activity 
is shifting from a hierarchy toward a market with prices. This market is thus a producer 
market for patented technology. The experimental analysis of dynamic gains from trade in 
technology between specialized agents adds to the traditional static analysis on product 
monopolies in a hierarchy. 
 
b. How risk is shared in the contract as coordination takes place in a market with prices 
My main goal was to investigate the impersonal exchange of technology itself, given a patent 
right, studying how people divide up the values of a patent (the blocking and investment 
values) in the fixed fee and the royalty price in the (linear) contract used to trade the patents.  

The two patent values represent different ways of using a patent and differ in nature with 
regard to risk and uncertainty. Understanding these risk-bearing and risk-sharing preferences 
can hopefully lead to better integration of the information (messages) and rules of institutions 
for higher social gains from exchange of technical ideas through the patent system. Vernon 
Smith summarized human social behavior, writing that “… exchange promises gains that 
humans seek relentlessly in all social interactions.” (2004) p. 67.   
 
c. Mechanism design – the integration of information and rules 
The proper integration of information and rules in institutions are currently beyond game 
theory’s reach. See (Hurwicz, 1973) p. 27. However, experiments can provide information on 
these outcomes on a case-by-case basis. Here, the approach to the mechanism design issue has 
been to systematically increase demand-side bidding–expressed as varied language 
(messages)–using institutions that are commonly known in similar one-dimensional versions. 
The results may therefore indicate which information needs and institutional rules for 
exchange contracts on patents are socially preferred, such as Pareto Optimality (P.O.).  In this 
case, the microeconomic system is based on a dynamic concept, and “socially preferable” 
means that technology is invested in (not blocked), thereby maximizing the use of technology.  
 
d. A dynamic system 
The investigation is done using a dynamic microeconomic system design that integrates an 
economic environment based on the linear contract and trader agents, an institutional 
environment of a primary and secondary impersonal market designs and a legal environment 
based on patent system principles (exclude, trade, multiple fields of use (claims) and public 
disclosure of technology field). It is flexible in terms of mechanism designs and can be used 
for a many experiments of similar nature.  
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4.2 Experimental results 
 

The results of the experiments, basic theoretical work and economic history, patent system 
review, and literature review are now summarized as propositions and conclusions: 

 
a. Do experiments make sense in a complex dynamic environment like the patent system? 
The first question answered was whether experimental economics could in fact be used to 
study trade in patents49. The results show that successful experiments can be designed and 
implemented for trade with patent rights. Subjects actually do trade these rights and markets 
clear, and coordination between specialized agents takes place in a dynamic experimental 
economic environment.  This is promising since data on personal exchange licensing contracts 
are hard to obtain. The experiments therefore provide important information for drawing 
conclusions on mechanism design and contract issues. 

Voluntary trade appears to need capital and bankruptcy rules to restrain participants from 
overbidding50. Strong property rights on the contracts traded was not enough. This result is 
consistent with prospect theory and “loss aversion” (Kahneman and Tversky, 1979). 
 
b. Why are there no organized patent markets yet? 
As noted, there has been a great deal of activity in this direction during the last 25 years, but 
as yet there is no organized market resembling anything near the stock market. Buyers and 
sellers are uncertain whether they will be better off with public prices51. The results propose 
an answer to this question: it is very important which kind of contract is used, what messages 
and rules are used, and how the messages and rules are integrated so that the two dimensions 
in a patent value can be priced independently. The experimental results lifted the market 
efficiency by about 100%, compared to the institution closest to “personal exchange”, when 
demand-side bidding was introduced for the linear contract. However, before it will be 
possible to provide any helpful advice about what to do in the field, additional experiments 
are needed to continue to increase market efficiency. 
 
c. What are the main theoretical and experimental results? 
The results are listed as propositions under contract/price theory, mechanism design, trader 
dynamics. A separate section includes tentative policy proposals. 
 
1. Contract – price theory 
 
PROPOSITION 1: A fix fee is paid for a patent (in the linear contract) that equals the 
blocking value of that patent. 
 
In the institution with two-dimensional bidding (DA1), where the theoretical prediction is that 
the blocking and investment values aught to be independently expressed, the average price 
paid is 0.5%-10% away from the second highest blocking value (the game theoretical 
prediction when using discrete and stacked induced values for bidders). The null hypothesis 
                                                 
49 Some experiments in relatively simple and static environments have been designed, but to my knowledge not 
in a dynamic system. Experiments include “patent races” and “spillover” effects, i.e. pre- and post- patent time. 
This study was entirely dedicated to during patent time. 
50 This problem, I have seen, is often solved by simply forbidding subjects to bid above their value. This is not 
the road taken here. Such rules are “impossible” to put in place in the field. In fact they typically don’t exist in 
the field. The idea has been to put in place rules that create incentives that in turn create efficient markets in this 
dynamic environment. 
51 Personal communication with Prof. Steve Rassenti. 
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(fix fee equals the second highest blocking value) cannot be rejected under standard statistical 
criteria. Such a result supports the informal prices theory. Therefore, a key result is that a fix 
price could be calculated based on this “insurance value” against product competition based 
on the technology that is blocked.  

For boundary conditions with high blocking, low investment values, and vice versa, the 
fix fee is less than the blocking value for high block/low invest and higher for low block/high 
invest. The fix is never bid to zero and the royalty component is rarely bid to zero.  
 
CONCLUSION 1: Given proposition 1, the risk-bearing is shifted in the microeconomic 
system from the inventor to the innovators, i.e. ultimately to the consumers. This means that 
the risk of inventive activity decreases. The inventive activities would then compete for 
capital with innovative activities. With well-functioning capital markets (efficient allocation 
of funds given the risk in the investment), capital should, then, reallocate in favor of inventive 
activities, resulting in more technology52 and a more competitive technology market.  

Capital would equally flow to fund intermediaries, taking on the inter-temporal risk 
between investment and invention (through the fix fee). Since technology is widely 
considered the single most important factor for economic growth53, impersonal exchange in 
patents may therefore benefit economic development by reallocating the risks in the economy 
in favor of the development of new technology.  
 
I would here like to quote Joan Robinson from “What are the questions?”(1977) p. 1337:  

 
“Here is the problem. The task of deciding how resources should be allocated is not fulfilled 
by the market but by the great corporations who are in charge of the finance for development. 
These questions involve the whole political and social system of the capitalist world;” 

 
My contention is that an impersonal market in ideas provides a solution to this problem of 

allocation of capital through another, socially preferable, risk allocation process. This process 
uses the patent system as a trade system that provides incentives54 to maximize the use of new 
technology and development through competitive prices. 
 
CONCLUSION 3: Proposition 1 strongly supports the informal price theory, which predicts 
that a blocking value, viewed as an “insurance” against loss of (short term) market access, 
would be expressed in full in the fixed fee (not in the royalty). I therefore conclude that the 
patent’s blocking value can formally be viewed as being similar to an insurance policy. This 
result is in line with the view that risk and uncertainty can be separated by “insurable risks” 
for which there is an insurance market (Knight, 1921, Barzel, 1986, Schumpeter, 1994, LeRoy 
and Singell, 1987), and formally similar to insurance theory (Arrow, 1965, Smith, 1968). 

Both these risk and uncertainty are given a price in this linear contract market. One risk is 
based on “objective” probability, while the other is based on a more “subjective” probability 
(e.g., Friedman’s (1976)) linked to the capabilities of the hierarchy to manages the investment 
risk. Perhaps managers, through people (knowledge), systems and intellectual property can do 
a better job than a lottery55. 
 
                                                 
52 The single most important factor for inventiveness in firms is the size of their research budgets. 
53 See for example White, Lenski, Tofler. 
54 Incentives to invent to use (the standard analysis based on the hierarchical model), invent to sell to use (the 
licensing approach with two agents) and invent to competitively trade to use, which provides for dynamic gains 
from trade in technology (the dynamic licensing approach including trader agents, the focus of this study). 
55 However, Prof. Makridakis at INSEAD once suggested that flipping a coin is as good as hiring a manager to 
make strategic decisions. This was also Knights view on uncertainty. 
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2. Mechanism design 
 

Results for mechanism designs are summarized for linear prices, dynamic gains and 
coordination through prices. 

Three mechanisms were tested, differing according to the messages that could be sent by 
the demand-side and the bidding rules in the market. These design mechanisms resulted in 
different price outcomes (especially for high presumed patent validity). The contention here is 
then that two-dimensional bidding is required for an efficient price system.  The ranking DA1 
> DA2 > PO56 holds generally for propensity for dynamic gains. 

In a “robustness test” for DA1, the induced values were randomly varied (similar to two 
different technologies) and the price outcome clearly followed the fundamental values.  

In the DA2, the higher fixed fee induced a behavior of higher propensity to invest. The 
agents therefore traded off some of the investment risk for a higher fixed fee to win the 
contract. Here, the risk transfer was higher than the blocking value, meaning that 
entrepreneurial risk was taken on by the innovators. The institution then induces “compulsory 
investment” of the technology. This appears to be inconsistent with an efficient pricing system 
where the price must be the same for whatever use to which it is applied. In the robustness test 
DA2 appeared to distinguish the different “technologies” somewhat correctly, though not as 
well as DA1. 

In PO, a lower fixed fee also lead to a lower corresponding royalty. In this case, which is 
the most similar to today’s personal exchange, there is not the same risk transfer as in the 
other institutions. One reason for the lower fix may be that subjects don’t know (learn) how to 
negotiate a higher fix57. In the robustness test of PO, there was no difference at all. This 
means that high value technology is priced at low value technology level. The ranking is still 
maintained DA1 > DA2 >> PO. 

The conclusion to this dynamic pricing behavior is that demand-side bidding would 
increase the accuracy in “discerning” between high value and low value technology. 

Thus, the issue of robustness is not only a matter of convergence but a matter of 
incentives, preferences, and subject behavior; what people can possibly learn about the other 
side to arrive at an incentive-compatible outcome. This question is at the heart of the 
challenges to creating efficient markets for patents, since patented technologies by definition 
are new, unique and typically with many applications, therefore having different values. 

Coordination of allocation of resources for invention (production of technical 
information) through the linear prices also differs by mechanism and validity. The main result 
indicates that the “willingness to search” is proportional to demand-side bidding. The market 
clearly provides as a price signal in the experiments. 

An interesting observation was made concerning social exchange. Most subjects stayed in 
the same technology areas that others or they have found (a kind of “loss aversion”), whereas 
some tried new areas. Their motivation (when asked) was “I always want to try new things” 
and “If I try something now, others may learn and then when it’s my turn (in the game) I will 
also benefit.” This behavior suggests, however weakly, that there is some social exchange 
taking place through the market and the information on which technology areas are valuable 
and which are not. Moving from personal to impersonal exchange apparently does not change 
peoples’ desires to seek gains from social interactions (through patent disclosures and prices). 
 
 
 
                                                 
56 DA1 – “double auction” in both the fixed fee and royalty price (“ two-dimensional bidding”), DA2, 
reservation value on fixed fee and bidding in royalty, PO, “posted offer” by seller and accept/reject  by buyer. 
57 This proposition was made by Prof. Rassenti. 
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3. The trader and some trade dynamics  
 
The traders are able to outbid the innovators using the fixed fee, not the royalty. This result is 
statically significant. They then are able to resell the split contracts to the innovators they just 
outbid. The inventors, from whom they buy the contract in competition with the innovators, 
prefer a higher fix feed fee to a royalty. This is clearly seen in the results (from DA2), a result 
possibly consistent with prospect theory and “loss aversion”, where insurance (fixed fee) is 
preferred to gambling (royalty). The end result, with rational agents with some loss aversion, 
is that the risks are shared in more consumer markets, i.e. a broader market access is achieved 
for the technology. The trader role is therefore incentive compatible with the social intentions 
of the patent system. 
 

4.3 Policy 
 

The historic review indicates that the motivating factor behind the patent system appears to 
have been to “import” technology to enhance economic development. To stop theft of the 
idea, an exclusive right was granted for a limited time, creating an economic incentive for 
inventors to bring their inventions and produce. The outcomes, using the institutional 
mechanisms studied, have been investigated for two levels of patent validity. The main result 
with respect to validity is that the propensity to invest decreases drastically with low validity 
(blocking dominates) and prices tend to be more similar. Also what is paid in royalty goes 
down (there is a risk of loss). This and the above results lead to some tentative policy 
proposals. 
 
 a. The patent system and information 
 
Some propositions are made for policy issues regarding the patent system where the structure 
of the information in the patent is key for trading.  

1. Validity. In order to continue development of international trade in patents similar 
valuations of the same rights would be preferable. Standards for evaluation would reduce risk 
in prices and provide a better proxy for values.  

Such an agenda is a potential economic development agenda, involving developing 
nations. The approach would represent an alternative route for market access to the global 
economy for such countries. 

2. Claims. Maybe the most important aspect in relation to tradability is the claims 
structure. It is conceivable that a structure more targeted to “separable” fields-of-use would 
enhance the clarity in what rights contain and what rights are easily licensable. This would be 
something like a “bundle” granted of rights. To explore this bundle in legal terms would in 
my view have direct impact on the gains from trade coming from the patent system. 

3. Disclosures. The disclosures are the basis for social exchange of what is invented and a 
key issue for trade is therefore that the information regarding what is invented is clearly 
written. A certain technology is almost always patented in several patents, one reason being to 
avoid disclosing the technology as a whole. This was the opposition of the guilds to the patent 
system. To create incentives to disclose, references to the other parts of the technology could 
be made in the disclosure. Perhaps there is a new or modified technology structure code 
needed that focuses on the anticipated use of the technology. Such disclosure would reduce 
the risk for the buyer that “all” technology needed to produce is revealed by the seller. 

These three and other issues related to the structure of information and its legal validity 
could be suitable for a patent trade policy. 
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b. Patents, policy and the story of risk 
 
The patent system appears to change the economic organization by allowing specialized 
agents to trade ideas through personal and impersonal exchange and, thereby, how the risks 
are allocated in the economy. There are two issues here: 1) the contract used; and 2) the 
introduction of traders (“intermediaries”).  
 
1. The first issue brought forth in this research is that the prices, using a linear contract to 

trade patents, provide for allocation of risk-bearing (fixed fee) and risk-sharing (royalty). 
The outcome of the allocation of risk-bearing was that the inventor was paid for the 
blocking value (or something close to that), reducing the risk in the production of 
information. There is, therefore, an incentive created to take more risk in production of 
information, as capital would flow towards this activity central to the economy.  

 
2. The second factor of risk-bearing is the introduction of traders. This shift has a systemic 

effect as traders assume inter temporal risks—between the invention and the innovation. 
They are in effect financing the trade in patents. The risk lies in the fix fee of the linear 
contract that has to be covered by the fix fee or royalty from the innovator, for which there 
may be a difference in time (market liquidity and new products launches).  

 
There are two propositions from this: the use of capital and a new form of legal entity.  
 
PROPOSITION 2: The use of capital amounts to a “new” use of capital: to finance the trade 
of ideas58. Since the contracts are contingency contracts, it is reasonable that there is an 
appropriate capital cushion held by the trader to cover for the level of risk borne. The gains 
from this capital allocation would come from higher use of technology, thus an incentive 
compatible capital allocation.  A secondary effect of the higher use of technology is that the 
cost of capital goes down in the economic system. The systemic risk is reduced (in a 
CAPM/ICAPM sense59). These issues may be a matter of economic policy and/or regulation. 

 
PROPOSITION 3: The inventive company whose risk is lowered also depends on the 
willingness to invent. The results indicate that this is a matter of institutional design but it is 
also likely a matter of willingness to take on risk. The proposal here is to create a new legal 
entity, “the creative company,” which is exempted from any tax (on profits) but for this 
privilege, is asked to have a (much) higher capitalization than the traditionally hierarchically 
integrated firm60. The tax is instead taken out in the consumer end (VAT) or intermediary end 
(innovator) of the system. Giving incentives to take on and mange risk in the system would be 
in favor of economic development based on technology, a sort of IP economy. 
 
 

                                                 
58 This question is elaborated on in chapter 2. 
59 Capital Asset Pricing Model and Intertemporal CAPM which makes a distinction between a systemic financial 
“risk free” rate (“alpha”) and individual risk (“beta”) based on share price volatility. The Intertemporal version 
allows for other “betas” than the financial ones. See MERTON, R. C. (1973) An Intertemporal Capital Asset 
Pricing Model. Econometrica, 41, 867-887, FAMA, E. F. (1996) Discounting Under Uncertainty. The Journal of 
Business, 69, 415-428. A potential use of CAPM with respect to patents is briefly discussed in: ULLBERG, E. 
(2004) Is there a patent beta? Cost of capital evaluation of patent active and patent non-active companies. 
(Working Paper Note). 
60 Similar ideas are being tried now by France, who recently (2009) introduced a tax break for 50% of 
investments in research. However, this is a system with the current corporate organization. 
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c. The technology trade policy is applicable to the developing as well as developed countries 
 
The patent system gives today market access to most countries in the world. The system is 
however resisted to some extent by many of the developing countries as allegedly being used 
(or targeted) to protect western “export” of, among other things, reverse engineered products 
(especially in biotech) to the countries of “origin” of the knowledge. Looking at the trade 
history of the system and principles of the system, it provides the mechanism for any nation to 
get global market access for their ideas, creating a leverage of national human capital, in 
particular on technology. The risk shifting indicated by the experimental results provides a 
cash-flow for the inventing countries and a focus on the “production of information” for 
economically useful knowledge that any country can participate in. 

A national patent system together with efficient market mechanisms may be able to tip the 
balance in favor of many countries with comparative advantage in certain knowledge to attract 
foreign direct investments (FDI) in research today. Such a development agenda needs an 
international patent system that is equitable for developing nations, i.e. a trade based system. 
Developing this trade principle may therefore provide an alternative way to market access for 
developing countries. 
 
d. Could economist have gotten it wrong? 
 
In the most recent major overhaul of the patent system in 1952 (USA) the balance in the 
patent system was shifted with respect to the criteria for invention from “flash of genius” to 
“non-obvious” (“inventive step” in Europe). A judge commented then that “long toil now had 
replaced flash of genius” (Kingston, 2004). This can be seen a political economic decision 
where companies at the time were largely integrated corporations, leaning heavily on what 
appears to be the hierarchical model of invention and innovation developed during the 20th 
century. This model had now “outpaced” the inventor model observed by Lamoreau (1999) to 
have created a market in technology in the 19th century. 

The decision appears to have moved the system closer to a product monopoly something 
that was abolished in the UK in 1623, statues of monopolies paragraph 6 (and apparently not 
intended in Venice in 1474). Reducing the “inventive step” also allowed “marginal 
inventions” to be protected, thus approaching a protection for product development. 

Perhaps, and here is the point, the economic analysis focused on (product) monopoly and 
divergence between social and private gains had failed to take into account the dynamic 
effects of the patent system, as is argued here, and thus such a policy change may have been 
misinformed by possibly understating the dynamic effects of trade? 

Today the industry structure is reshaping again in favor of a more integrated cooperation 
of independent specialized firms with respect to invention and innovation (since 70’s). If these 
experimental results can be repeated maybe there are reasons to look at this change again? 
 
e. Concluding remarks 
 
Seeing the patent system as a trade system is perhaps to some extent a novel approach to 
economic science but not to its more recent de facto use or legal history. Perhaps one could 
say that the political economic history tells a compelling story of trade and gains from trade in 
technical ideas. To expand this complex system design, experiments may be the only way 
currently available to forward the understanding. As markets do appear we can learn from 
them; until then, however, the laboratory seems to provide at least basic and principally true 
information useful for developing more explicit theories of the trade aspects of the patent 
system in its own rights. 
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5. The way ahead 
 
This research has aimed at showing that economical studies could be meaningful by using 
experiments, gathering experimental evidence on prices, dynamic gains from trade and 
coordination through markets, and looking into the complexity of trading patents in dynamic 
environments with impersonal exchange mechanisms.  

Building on the results and conclusions of the research performed there are still many 
open questions in the field of trading patents. To take the price theory, market designs and the 
historic understanding of the patent system as a trade system further, a list of future research is 
here been proposed. 
 
 
1. Develop new experiments toward higher market efficiency 

o Develop new mechanism design to include combinatorial use of patents 
o Further investigation to ameliorate the efficiency in tested institutions. 

 
2. Explore the tension between blocking and investment bidders. 
 
3. Develop a formal price theory for the linear contracts on patents. 
 
4. Develop the trade history of the patent system. 
 
5. Develop a formalized model of the dynamic experimental design 
 
6. Competing technologies on the sell side. Use a two-seller environment to create a 

competitive equilibrium. Would that discipline the royalty to the investment royalty even 
if the intention is to block? 

 
7. Bidding adjustment process: Explore the bidding strategies in the linear auction markets. 
 
8. Investigate an alternative to the static patent time system. A (radical) proposition would be 

to use patent time as an economic policy instrument. Experiments with varying values 
over time may reveal incentives and values to the economy. 
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