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Abstract. This paper is about a twofold proposal submitted to the scrutiny of 
the OSS scientific community. It is first argued that OSS should be considered a 
means to establish an industry regulation. The motivation of this first proposal 
is the need for harmonization of the supply chain in certain industrial sectors. 
The Air Traffic Management industry (ATM) is the only case considered in this 
paper. However, it is assumed that the regulatory advantage of OSS is not spe-
cific to that industry. The second proposal is about how to establish such a regu-
lation through OSS. It is argued that the legal ownership of the OSS product 
should be assigned to a public organization, preferably to an organization that 
would be dedicated to monitor and promote the evolution of that product. The 
motivation for these proposals is based on the analysis of possible scenarios of 
OSS ownership in the case of ATM. Perspectives concerning the preliminary 
implementation of the proposals are introduced. 
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1   Introduction 

In this introduction, the role of the scientific community in OSS adoption will first be 
discussed. Second, the strategic importance of legal ownership of OSS products is 
emphasized. Third, the absence of a public regulatory role concerning OSS is pointed 
out. Fourth, the context of ATM is introduced as a target case. 

1.1   The Role of the OSS Scientific Community 

Science is built on research results, but can only progress with development and fore-
sight. The role of the scientific community is not only to do research on existing phe-
nomena, but also to advise decision makers about appropriate deployment choices, 
based on clear concepts and hypotheses. OSS is not a fundamental science. Like the 
global warming issue, OSS has a strong social component and depends heavily on 
managerial or political decisions. The role of the scientific community is critical in 
terms of advices to decision makers involved in long term planning. A scientific ap-
proach must guide the decisions concerning the strategic use of OSS.  

P.
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Scientific advisers should discuss their advices first within the scientific commu-
nity, before presenting them to decision makers. Such an open work-flow is particu-
larly important when the domain is related to public issues and public governance. 
OSS is such a domain intrinsically connected to public issues. 

A scientific conference about OSS is an opportunity to emphasize, discuss, refine 
and publish hypothetical scenarios for decision makers, in order to focus further re-
search on concepts and hypotheses useful beyond the academic world. 

1.2   The Ownership of OSS Products 

In legal discussions concerning the adoption of OSS, there is generally more emphasis 
on the choice of an appropriate license than on the choice of appropriate ownership of 
IPR (Intellectual Property Rights). However, the choice of ownership is a prerequisite 
to the choice of an appropriate license.  

Informal discussions with people unfamiliar with the OSS domain tend to show 
that many of them are aware of a special kind of software license for OSS without 
understanding that there is a legal owner behind this license. The word “public” in the 
name of the most popular OSS license (GPL stands for “General Public License”) 
contributes to such a misunderstanding of which the consequences are numerous. 
First, it must be counter-explained to people who discover OSS that a product distrib-
uted under GPL terms does not belong to the public. Second, the unnecessary multi-
plication of OSS licenses may well be motivated by the hidden pride to emphasize the 
existence of a product owner erroneously considered “public”. Third,  the perceived 
lack of an OSS owner who could be held responsible or accountable for problems is 
used as an excuse for not adopting OSS products [1].  

The power of the IPR owner is critical in terms of business, as shown by the case 
of MySQL and OpenOffice.org, two popular OSS products whose ownership was 
recently transferred as an asset through the acquisition of Sun by Oracle. Oracle Cor-
poration is now in a strong position to promote or jeopardize the OSS spirit concern-
ing these products. There is actually no legal obligation for Oracle to consider the 
public interest in its strategy and support to OpenOffice.org and MySQL. Hopefully, 
it will be to its corporate and commercial advantage to promote the public interest.  

In this paper, it is argued that the ownership of OSS products by public organiza-
tions could be the leverage of a new regulatory role. 

1.3   The Absence of a Public Regulatory Role Concerning OSS 

In terms of IPR, there are tremendous regulatory efforts built around legal patents. 
This regulation is transcribed into legal procedures administered by strong public 
organizations (patent offices). However, there is nothing similar for OSS. A quick 
look at the literature confirms the absence of a governmental regulatory role concern-
ing OSS. The word “regulation” is not mentioned in any title of the hundreds of pa-
pers presented to the previous IFIP conferences on OSS. The interaction between 
industry regulation and OSS does not seem to have yet been investigated.  

In this paper, it is argued that regulation of an industry through OSS could be  
effective in the interest of all players in that industry, and first of all the customers. 



324 J.-L. Hardy 

 

1.4   The ATM Supply Chain 

Air Traffic Management covers a spectrum of activities including real-time Air Traf-
fic Control (ATC), planning air traffic flow, design of 3D routes for air traffic, envi-
ronmental concerns in air traffic, taxation of air traffic, etc. 

From a conceptual point of view, it has been recently pointed out in a research 
panel [2], that an ATM supply chain exists, organized on a continental basis. In 
Europe, the ATM supply chain includes: 

− the so-called “ATM industry” selling the ATM systems,  
− the so-called ANSPs (Air Navigation Service Providers) mainly providing ATC 

services,  
− many ATM sub-contracting firms supplying particular hardware and software 

equipment, and  
− the public administrations (civil and military) contributing to operations, research, 

co-ordination, regulation and taxation. EUROCONTROL is such a public organi-
zation at the European level. 

Most ATM activities are software intensive. Software tools are used for operations, as 
well as for research and innovation. In terms of software categorization, ATM is part 
of the secondary software sector [1,3]. Most ATM software is currently proprietary. 

In this paper, the ATM supply chain is considered a study case for a new kind of 
regulation based on OSS.  

2   Failure of OSS Adoption in ATM 

There are no formal research results about the adoption of OSS in ATM. However, 
from the beginning of this century there were some serious initiatives by EURO-
CONTROL to increase awareness and to study the potential of OSS in ATM [4,5,6]. 
ATM was also considered a case study in the European CALIBRE project. Subse-
quently, the author was interviewed in the context of a formal academic research 
concerning the adoption of OSS in the secondary software sector [1].  

A general consensus concerning the potential of OSS in ATM emerged from various 
events and conferences. One of the main arguments is that OSS could help harmonize 
ATM systems in Europe. For the last two decades, the need for this harmonization has 
been frequently expressed. Recently, some thorough performance studies have high-
lighted the important costs of fragmentation of the ATM solutions in Europe [7]. 

Considering the concept of an ATM supply chain [2,8], OSS appears to be the right 
harmonizing technology, as it improves software co-operation and interoperability.  

When he visited EUROCONTROL for a first seminar in October 2009, Rishab 
Ghosh also emphasized benefits in terms of sustainability [9], since OSS offers better 
guarantees than proprietary software, especially in a niche market like ATM. Sustain-
ability seems to be necessary to guarantee harmonization over time. 

Other technical and business benefits, as well as drawbacks, have been reported for 
the European secondary software sector [1,3]. Ideally, there should be a systematic 
research in terms of Pareto analysis to determine what the most critical drawback is. 
However, this research could hardly be based on strong facts, but rather on statistics 
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based on experts’ opinions that would be artificially consolidated for the sake of a 
paper. In the present paper, a Pareto analysis is based on rational reasoning built on 
top of the study by Lorraine Morgan and Patrick Finnegan [1], and applied specifi-
cally to the ATM case.  

This study reports that the business drawbacks appeared to pose a bigger challenge 
for OSS than their technical counterparts. The lack of backing support from the com-
pany and the lack of ownership are mentioned first. The other business drawbacks 
found in the same study seem to be derived from the lack of backing: insufficient 
marketing, training, competencies and access to code. 

In terms of top decision making for the ATM domain, it seems that the harmoniza-
tion and sustainability benefits expected from OSS in ATM cannot explain the lack of 
managerial backing.  

Therefore, the hypothesis considered in the present paper is that the lack of rele-
vant ownership is the most critical drawback from which the others are derived, in-
cluding the lack of backing support. In terms of a Pareto analysis, it is useful to guide 
the decision making with a proposal to overcome this major drawback. 

3   Seven Counter-Productive Scenarios for OSS Ownership 

Various scenarios of OSS adoption can be considered depending on who is the IPR 
owner of the OSS product(s). Considering the classical limiting factor analyzed by 
G.A. Miller [10], seven scenarios are discussed here concerning ATM. 

3.1   OSS Owned by a Small Company 

It is possible for a small company that owns a software product to publish it in OSS 
mode, inviting anyone to join a community to develop and improve that product. 
There was a recent example of such a scenario in ATM (www.albatross.aero). For a 
profit oriented company, the ownership can be motivated by financial speculation on 
the value of the IPR enhanced by the value of the OSS community that develops the 
OSS product. However, such an underlying speculative objective could hardly serve 
the efficiency of the ATM supply chain, because it cannot be shared by other partners. 
Therefore, an OSS tool driven by financial speculation would probably increase 
fragmentation in ATM. 

3.2   OSS Owned by a Major Player in the Industry 

In May 2006, there was a CALIBRE meeting in Spain where two major tele-
communication players, Vodafone and Telefonica, explained their OSS initiatives: 
since the differentiating power of the software was rather low – Telefonica said 5% – 
they decided to go open source in order to enlarge their supplier basis. It appears that 
the two companies were creating their own OSS projects, as neither of them ex-
pressed a willingness to join the OSS initiative of the other. Telefonica and Vodafone 
gave the impression of using OSS to compete in attracting more suppliers. 

If the same scenario happens between major ATM companies, it would not be a so-
lution for the whole ATM supply chain, because the duplication of the OSS commu-
nity would not contribute to harmonization.  
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3.3   OSS Owned by an OSS Foundation 

The copyright of the ADA development environment GNAT was created by a grant 
from the US Air Force to the New York University. The copyright of GNAT was 
assigned from the New York University to the Free Software Foundation (FSF). Such 
a scenario prevents speculation and favors fair competition [11]. Now, what if the IPR 
of ATM tools were owned by an OSS foundation, like the FSF? Such a scenario 
would probably not work well, because the ATM domain is a specific niche, and 
because the FSF is not part of that niche. Therefore, such a foundation could not man-
age the use of the OSS ownership in the interest of the ATM world. For example, if 
there were a demand for a commercial license, a disconnected OSS foundation would 
have neither the means nor the competence to negotiate this demand for the benefit of 
the ATM niche and its specialized players. 

3.4   OSS Owned by Cooperatives of Users 

Some ATM software tools have their own informal community of users. It could be 
easy to create ad hoc legal bodies on top of these communities and to assign them the 
OSS copyright. The drawback of such a scenario would be the addition of an adminis-
trative layer with a need for co-ordination, and therefore yet another source of frag-
mentation in the ATM sector. Given the volatility of such small legal bodies, the 
sustainability criteria would not be fulfilled either. 

3.5   OSS Owned by a National Public Administration  

A country in EUROPE could decide to use OSS for its ATM sector. It would make 
sense, especially for countries that have a long tradition in public administration of 
ATM. This would facilitate fair procurement for the development and maintenance of 
OSS tools while avoiding the risk of speculation. However, such a national scenario 
would reinforce the existing geographical fragmentation of the European ATM. 

3.6   OSS Owned by a Continental Public Organization 

EUROCONTROL, a leading public organization in European ATM, is the owner of a 
portfolio of software tools used for either operations or R&D (Research and Devel-
opment). Recently, there were two attempts to publish R&D tools in OSS terms 
(nogozone.sourceforge .net and atv3d.sourcegorge.net). However, such a publication 
cannot be extrapolated for commercial software tools, because EUROCONTROL is a 
public body that is not supposed to act in the role of a Pan European software house 
disturbing competition in the ATM market.  

3.7   OSS Owned by a Global Public Organization 

ATM is also in the scope of worldwide organizations. ICAO is a specialized organiza-
tion of the UN dealing with civil aviation. IATA and CANSO are trade organizations 
for airlines and ANSPs. Assigning the OSS ownership to such bodies would have the 
advantage of providing global harmonization. However, performance studies indicate 
that the improvement needs are not the same in Europe and the US [7]. Therefore an 
attempt to reach a global harmonization through OSS tools is not a relevant scenario. 
It seems useful to keep different ATM solutions based on continental specificities. 
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4   Attaching the OSS Ownership to an Industry Regulatory Role 

The seven scenarios of OSS ownership are not productive because the owner does not 
have a role that justifies its ownership on behalf of the OSS community. 

Therefore, the question is whether it is possible to find such an appropriate role. 
From the seven scenarios, it appears that such a role must include protection against 
speculative or competitive use of OSS ownership, and governance in the niche do-
main of the OSS tools for the best interest of the public, e.g. aircraft passengers. 

Considering that European ATM needs harmonization (and not fragmentation) of 
its supply chain, a regulatory role seems to be needed [8]. Since OSS technology has 
intrinsic advantages in establishing harmonization, the OSS ownership appears to be a 
prerequisite or an advantage for the creation of a regulatory role based on OSS. 

Such a role must be assigned to a public organization at the level of the situation to 
be improved and harmonized. To tackle the fragmentation of the European ATM, the 
European Commission and EUROCONTROL are two candidate institutions, but 
EUROCONTROL is probably better suited for a specific OSS role in ATM given its 
mission that covers technical aspects of ATM. 

To promote its regulatory role, the organization should not be involved in competi-
tive activities such as software development or software services. These activities 
belong to the private companies involved in the regulated supply chain. 

By holding the IPR ownership, a public regulatory body avoids speculative or 
competitive counter-productive effects. It could also tune the licensing scheme to-
wards harmonization. For example, a dual licensing scheme could be used on de-
mand. The reply would be a regulatory process which allows integration of OSS 
products with proprietary products. In such a process, the productivity of the supply 
chain would be optimized in terms of quality improvements and/or in terms of royal-
ties for the OSS community. A preliminary step towards such a dual licensing scheme 
is implemented by the two ATM tools launched in OSS. For these R&D tools, the 
door is left open for a commercial license with a counterpart for the OSS community 
(nogozone.sourceforge .net and atv3d .sourceforge.net). 

Figure 1 summarizes the hypothetical proposal. The harmonization and sustaina-
bility need of the whole industry determines the choice of technology (OSS) and the 
main attribute of the regulatory role (IPR). A key issue is that the regulatory role is 
also impacted by the choice of technology. Therefore, technology and regulation have 
a positive and correlated impact on the efficiency of supply chain. 

SUPPLY CHAIN
improved efficiency

TECHNOLOGY
choice: OSS

REGULATION
role: IPR

NEED
harmonization
sustainability

 

Fig. 1. Technology and regulation contributing to the efficiency of the supply chain 
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5   Conclusion and Future Perspectives 

This paper describes a twofold strategic proposal. First, it is argued that OSS should 
be used as a tool for establishing industry regulation when needed. In particular, such 
a need exists in the case of a complex industrial supply chain using software products: 
the regulated approach through OSS is a way to achieve sustainable harmonization. 
The second argument is that an industry regulation through OSS is possible when the 
ownership of the OSS products is assigned to the regulatory body, preferably an or-
ganization with the necessary domain specific background to monitor and guide the 
evolution of the OSS products in the interest of the public.  

In the particular case of the ATM sector in Europe, EUROCONTROL seems to be 
in the right position to play such a regulatory role. In a paper concerning the regula-
tion of European ATM [8], Hervé Dumez and Alain Jeunemaître point out "the need 
to create new tools for thinking European regional regulation and European infra-
structure management." The present proposal of an ATM regulatory role through OSS 
could be an attempt to fulfill this need. 

By extrapolation from the ATM case, the proposal could go a step further towards 
public OSS. The ownership of OSS should be placed in the hands of public regulatory 
bodies, especially when the need for harmonization becomes greater than the need for 
innovation. Private companies that own a software product in the phase of commoditi-
zation and no longer commercially differentiating [12] should not just offer an OSS 
license for their product. They could consider donating or selling the ownership of that 
software product to a public entity in order to facilitate de facto standardization around 
that product. On the contrary, the ownership of a software tool by a private company, 
even in the case of an OSS product, is the evidence of a competitive advantage that 
inevitably hampers contributions, co-operation and harmonization around that tool. 

In the end, the validity of the hypothetical strategic proposal will only be estab-
lished if it is adopted by top decision makers who manage private or public organiza-
tions. Based on the present proposal, they could immediately apply the principle of 
Alan Kay: "The best way to predict the future is to invent it." However, the best ap-
proach for the interest of a large public might be in a continuous back-and-forth be-
tween innovation and research. 

Therefore, some preliminary steps would be useful before a decision can be made 
concerning the implementation of industry regulation through OSS. First, it would be 
useful to survey the OSS ownership and to hear the opinions of OSS specialists, in 
order to predict if the regulation hypothesis is valid a priori, how it should be imple-
mented, and how its value (efficiency and effectiveness) should be evaluated a poste-

riori. Second, since industry regulation seems to be an innovative matter in the OSS 
arena, there is a need for case studies. The ATM context might be considered a case 
study from which lessons could be extrapolated by the OSS scientific community to 
other industries. For example, in terms of preliminary experiments, a few software 
products could be used for the experimentation of a regulatory role by 
EUROCONTROL, with the intention of finding precise legal, technical, economical, 
social, organizational, and institutional implications of this regulatory role. 

It is the role of the scientific community which analyzes OSS phenomena and 
communities to study the potential of OSS for industry regulation purposes, based on 
conceptual modeling, surveys, and case studies. The technical and business benefits 
and drawbacks of the regulatory scenarios should be anticipated to pave the way for 
future OSS policies and decisions. 
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