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Abstract

Sir Isaac Newton himself emphasized that “if [hellhseen far, it [was] by standing on the
shoulders of giants” (Scotchmer (1991), p. 29)aidlestressing the cumulative character of
research and innovation. Building upon and borrgwiom the ideas of other researchers
positively defines a prerequisite for scientifiogress. Thus, access to academic works is
crucial to achieve efficiency in resource allocatioHowever, predominant price
discriminating practices of journal publishers eaisoncerns to this access issue. The
copyright that enables publishers to engage in puck settings, meanwhile, seems not to be
required to provide incentives for scientific resda All of this pushes forward a discussion
on a possible shift towards the new upraising staacholarly publishing in the digital age:
Open Access. This asks: What would an economisinseggard to the open and closed doors
for scholars to create incentives for scientifise@ch?

This work seeks to contribute to the recent didoassvhether the copyright law creates
incentives for scholars to contribute in the prdauc process of academic works. In
particular, an analogy between the open accessneegn science and the open source
movement in the software industry addresses theohssto be learned for rethinking the
traditional publishing model in science. Standimgtibe shoulders of the authors in the open
source literature, conclusions to the role of opecess in science are drawn. In the end, new
ways of scholarly publishing are discussed, giviegsons for a change in law for academic
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1. Introduction

It was Sir Isaac Newton himself to acknowledge thghe had] seen far, it [was] by standing
on the shoulders of giants” (Scotchmer (1991), @), Zlearly stressing the cumulative
character of research and innovation. Obviousipagor fraction of innovations can be traced
to the ideas of earlier inventors, marking an etrohary process of knowledge accumulation.
This is especially true for the mechanisms in gdierresearch. Building upon and borrowing
ones ideas positively defines a premise for sdientrogress. As a matter of fact, a crucial
aspect in this regard appears to be the issue mbppate access to new knowledge and
information.

Access to the results of scholarly research is gdlggprovided by disseminating the works
throughout journal publishing. The predominant mdde scholarly publishing, meanwhile,
reverts to copyright privileges as a lever for #raergence of commercial publishers and
printers, providing an infrastructure for scholadgmmunication and hence for knowledge
diffusion’ However, a recent discourse in the economic titeea shows a growing
dissatisfaction with respect to the prevailing sg#d-access” model. In this respect, the role of
copyright for scholarly communication appears tabwivalent in many ways, “since neither
authors nor the entities that compensate them Heir tauthorship are motivated by the
incentives supplied by the copyright system” (Litm@006), p. 104). Particularly a recent
paper by Steven Shavell (2010) has relumed thisudgon on the reasonability of the
traditional publishing model in science. The bastaition of Shavell’'s model, meanwhile, is
fairly easy to grasp: While the scientific commyrptrovides both the supply and demand for
academic works, journal publishers take the pasittd a mediating party, sandwiched
between authors and readers of scientific rese@rtiere to a large degree the group of
authors and readers contains a community of the same individualsj.Copyright in this
respect provides journal publishers with an exglisight to earn significant profitswhereas
the activity provided by publishers (i.e. the revieg (selection of works by quality),
editorship tasks and typesetting tasks) could loeiged by the scientific community itself.
As a matter of fact, most of these activities dreaaly provided by voluntary reviewing

activities among the group of scholars. Moreovie, basic economic reasoning to provide

! Cf. Litman (2006), pp. 101 et seq.; Bernius g€28009), pp. 104 et seq.; Hunter (2006), p. 768.

2 Cf. Watt (2010), p.2; Mueller-Langer/Watt (201p)45.

® As such, commercial journal publishers frequerphactice & third degree price discrimination when
discriminating between individual and institutiorsmlbscribers (dual pricing) or bundling print addctonic
versions to different packages (bundling), allowfog an increase in prices over marginal costs.y@ight in
this respect creates a situation of a so calledomolistic competition. As a matter of fact, the tveerease of
library subscription prices throughout the lastatke has induced a severe threat and crucial coristoathe
budget of (university) libraries, restricting libies from subscribing and hence researchers fraraesacto new
knowledge — also known as serial crisis. A recempieical assessment is provided by Ramello (2010).
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copyright law, i.e. to allow for an internalizatiai financial gains, is no driving force for
scholars to produce an academic work. Obviousliging Merton (1973) academic authors
are primarily interested in indirect gains whictcrae through reputation and CV effetts.
Shavell's radical thesis is as such just straighmvérd: An abolishment of copyright in
academic works is socially efficient as an openesascto scientific writings is likely to
increase its readership and hence scholarly est€eus, while copyright seemed reasonable
to induce publishers to establish an appropriat@structure to disseminate the results of
scientific research, recent discriminating pracicé commercial publishers in the digital
world may already have become too expensive to.b&his asks: Does the open access
model fit better to the norms, incentives and oizmtion structure of scientific research?

This work seeks to contribute to this intriguingegtion. In particular, an analogy between the
open access regime in science and the open sourgernment in the software industry
addresses the lessons to be learned for rethintkangraditional publishing model in science.
So what can scientists learn from the penguin?dstgron the shoulders of the authors in the
open source literature, conclusions to the rolepan access in science are drawn. In the end,
new ways of scholarly publishing are discussedjngiwveasons for a change in law for

academic works and providing with a promising aweefar further research.

2. The Role of Open Access in Science

Finally, several reasons seem to abound why sdiigdablishing should shift towards open
access (journals) with a distribution via the wuaiilde web. Nevertheless, a comprehensive
analysis regarding the role of open access in seistill remains unacknowledged. Economic
theorizing on the adequacy of the mechanisms of @geess publishing, finally, will have to
approach the applicability of such a paradigm te tlorms, incentives and organizational
structures in the science. In this context, we rpeyfit from some experiences in open
initiatives in other fields of innovation activiieIn particular, an open access regime in the
sciences reveals parallels to the open source mEvenn software engineeririg.
Accordingly, there are obviously some lessons @aonlérom building an analogy between free
software and free science. This asks: What roles doe open access paradigm play in
science? And: What is to learn from the successpen source software for open access in

science?

* See Watt (2010).

® Cf. Litman (2006), p. 104; Conley/Wooders (2049)71; Hilty (2007), p. 325, European Commissiod0@).

® See Kelty (2005). Besides, Lerner and Tirole (20B@05a, 2005b) note the options to learn from the
economics of knowledge sharing beyond the init&t¥ open source.
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2.1. Free Software and Free Science: An Analogy

Economic theorizing on the role of open accessiense requires a deeper understanding of
how the process of innovation in science is orgathiin this context, the economic literature
generally reveals two distinct models of innovatinrorganization science: (1) The “private
investment”-model and (2) the “collective actionddel” In 1997, the software engineer Eric
Raymond broke with the traditional categorizatidnrning the notion of (intellectual)
property right on its head and initiating a new wadythinking software development: The
Open Source Software (OSS)Vhile there was a broad consensus among softwgjieeers
that the development of software was to follow thées of construction like those of a
cathedral until the mid 1990's, Raymond (1999) deewew and revolutionatyicture of a
bazaar with peer production. Raymond (1999) arghat software development should not
proceed in small isolated teams based on secretyrebehe final publication “the
cathedral”), but rather on the basis of an open peer prooliicAccordingly, an open source
project is the result of a large and informal dodleation of volunteers, providing different
modules for the aggregation of a new public gotide( bazaar”). Finally, it is not very
difficult to see the immanent parallels between d¢ipen source in software and the open
access in scientific research. Indeed, both opdématiies can eventually be seen as a
necessary response to the restrictions to the nghaof information by the system of
intellectual property rights. Building an analoggtlveen these two open initiatives may hence
reveal a good grounding on the essentials anddleeaf an open assessment in software
engineering and scientific research, respectivéhis asks: What can be learned from the
track record of the Open Source Software (OSS) mewt?

In building an analogy between the open sourceftware development and open access in
scientific research, we may borrow from Weber (9004ho identifies three basic issues

disclosing the core challenges in open source softw(1) The motivation of the individuals,

" While the “private investment”’-model gears to aaficial-based reward by granting a property right t
encourage private investments in innovation, tlwléctive action”-model seeks to encourage the igion of a
public good by some other form of reward systene Bgppel/Krogh (2003), pp. 212 et seq. A formal lgsia
balancing the benefits and costs associated twardesystem in contrast to an IPR regime providavsh and
Ypersele (2001).

8 Hippel/Krogh (2003) argue that the open sourcénse movement satisfies for a third category sbaalled
Jprivate-collective“-model of innovation, combiningspects of both traditional models of innovation i
organization science. See Hippel/Kogh (2003).

° Revolutionary in so far, as the open source mowerdessociates itself from the traditional orgatizaal
models founded by Coase: The market and the hlgrarks such, this paradoxon is known in the literatas
“Coase’s Penguin”. The penguin, meanwhile, referhe mascot of Linux who is a first mover in ops&urce
software development. See Benkler (2002) on Codaxiguin.
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(2) the organization and coordination of the cdmittions and (3) the complexity of the
software development process.

Expanding on the first core challenge, Lerner amdl@ (2002) frame the issue of motivation
by the essential question to cope with in openmation: “Why should thousands of top-
notch programmers contribute freely to the provisaf a public good?” (Lerner/Tirole
(2002), p. 198). The answer to this crucial questitay come from an understanding of the
economics of the open source movement. Accordirnige/economic intuition of open source
is just straight forward and follows the behaviattprns of the traditional economic model.
That is, a programmer will decide to contribut@toopen source software project if, and only
if, the net benefits derived from participation egd its costs. The economic sound to the
story then even fortifies the appropriateness @f pnevious question. As the individuals
contribute freely to the development of a new opearce software, how come that the bill
shows positive net benefits at the end of the ‘8ayin particular, the literature on the
economics of open source emphasizes three bagistines or motives that drive the decision
making of the programmer: (1) The simple enjoyméa), career concerns and (3) ego
gratification! Expanding on this similarity, a programmer magtfilecide to contribute due
to an enjoyment-based intrinsic motivafidnin this context, Csikszentmihalyi (1974) — one
of the pioneering scientists to study the dimensibenjoyment — stresses the relevance to
reach a so-called “state of flow” that maximizes #njoyment derived from a contributith.

A state of flow occurs if the skills of a singlerpen are matched to the challenges of the task.
In particular, a programmer may select an OSS-prdi@t matches his skills with the level of
difficulty of the project — a choice which might tnbe available to the programmer in his
regular job** Finally, this in fact relates strongly to the sénorms in (open) science which
emphasize the academic freedom in research aesivilihe concept of academic freedom
ensures that scientists have the right to pursiepiendent lines of research and scholarship.

Building upon the previous argument scientific sesbers will hence choose the optimal

19 Despite the obvious similarities in the motivatistnucture of software developers and scientifaeagchers,
the two groups still differ in regard to one cruciact: While software developers in open sourcejquots
contribute to the production of a piece of sourodecby the price of their own leisure time, reskars are
employees paid for their research. As such, séiemgésearchers do not spend their leisure on toeyztion
process.

L Ct. Lerner/Tirole (2005b), p. 56 et seq.; Lernawle (2002), pp. 212 et seq.; Rossi (2006), ppetl$eq.

12|n general, two different types of motives areidiguished: intrinsic and extrinsic motivation (S2eci/Ryan
(1985) and Deci/Koestner/Ryan (1999)). In additibmdenberg (2001) distinguishes between enjoynbaised
and community-based intrinsic motivation (cf. Lakii@/olf (2005), pp. 4 et seq.). Rossi/Bonaccor§id@), p.
86, give an overview on the types of intrinsic axtkinsic motives that are being discussed in itieeature on
open source software.

13 Cf. Lakhani/Wolf (2005), p. 4.

14 Cf. Lakhani/Wolf (2005), p. 5.

15 cf. Willinsky et al. (2007), p. 604.



zone of activity in which their states of flow armeaximized. Researchers as well as
programmers may then derive positive net benefiis fthe enjoyment that — in the literature
on the economics of science — is called the enjoyfitem solving the puzzle. Adding a new
algorithm to the source code in the developmert edftware, or advancing the knowledge to
a particular problem in one’s academic disciplimgy finally come along with the pure
enjoyment of exhibiting the “fun factor” in problesolving. Lerner and Tirole (2005) bring
these considerations to the bottom line when thephasize that “a ‘cool’ open source
project might be more fun than a routine task” (iegfTirole (2005), p. 58). In accordance, to
puzzle at the forefront of an exciting field of @asch might involve an additional satisfaction.
The latter two aspects — motivation by career corc@and ego gratification — are closely
connected to each other. As such, programmersipate in free software development for
future career concerns. That is, by participatingoeer production each programmer may
advance his chances for future job offers. The ardsehind this is easy to grasp. In
particular, activities in problem solving and caoiting to the improvement of a software
product may rather improve than reduce the perfoo@aof each participant. Contributors
may demonstrate their ability to solve specific gjiems in software engineering and
accumulate additional competences and skills whicprove chances on future income
opportunities. Furthermore, programmers seek peeognition among the group of their
peers and are hence driven by the aspect of argegification incentive. This motivation
factor eventually approaches two issues: First,aapect that can be referred to as a
community-based intrinsic motivation. Accordingéyprogrammer may seek to be a member
in the group of peers and hence strives for a Bpaion in his community of software
experts. The assignment of the term of a “hackari thus be seen as a reward or honor
within the OSS communit}f Second, this accumulation of reputational capital peer
recognition may serve as a job market signal ofsostanding within the peer group and
one’s specific competences and skills. That isy pegognition may serve the claims of both,
reputation-based rewards and — by a form of magigetaling — future monetary rewards. As
a result, an economic perspective may allow to tgrthe career concern incentive and the
ego gratification incentive under a single headitige signaling incentive” (Lerner/Tirole
(2002), p. 214). Once again, we have the paraitelhe mechanisms and incentives in the
market of science almost at hand. Following Mert®®73) a scientific researcher seeks for
individual reputation among the community of scetstand the rewards that are assigned to

priority of discovery (e.g. prizes and eponymy).si8les, by gaining peer recognition and

16 Cf. Lakhani/Wolf (2005), p. 5.



being cited widely the scientist’s performance reagve as a signal for future career concerns
and hence future financial opportunities. Thatassay, finally, the incentive structure for
programmers to contribute to the source code itwsoé development and for researchers to
create and publish a scientific work respectivébllow rather similar rule$’ Economic
theorizing on the relevance of performance siggalin OSS-projects reveals that this
incentive is stronger, the (a) more visible thefgenance to the peer group, (b) higher the
effect of one’s efforts on the performance andnfore informative the performance about
talent’® Especially the first aspect might be of particulelevance for assessing the role of
open access in science. The visibility of the penince of a researcher then reveals two
crucial issues. First, Merton (1973) provides emie to the fact that academic research
exhibits fads. While some fields of research atttagge numbers of researchers, others are
neglected for years. A fad then creates strongafiigg incentives as it provides motives for
the production of high-quality works. The reasorthat an author can be confident that a
large number of readers will investigate their wdkcond, the visibility and influence of an
academic work depends on the reputation and héecenpact factor of the targeted journal.
As a result, the effects on the impact factor amel titation rate are important for the
assessment on the role of open access in sciénce.

The second aspect Weber (2004) identifies as aaltakenge of the open source software
production process is the organization and cootdinaof the contributions made by the
various peers in the software commuriftyin particular, a favorable characteristic in the
organization of the open source production proieéts modularity’’ Open source projects
are generally characterized by a division of therall project into small parts, so-called
modules. That is, the overall project aim is broklemn to single tasks. The individuals can
tackle these specific tasks independently fromamather by a free access to the source code
of the software. An optimal design of the modulesduction process hence requires limiting
the independencies between moddfess a consequence, by working on single, well-dzfin
modules each software developer contributes tedlece code of the project. This provides
evidence for a software development as an evolatioproces$® Accordingly, there is a

strong need for standard interfaces to enable ammymlanguage between the modules,

Y Cf. Lerner/Tirole (2005a), p. 117.

18 Cf. Lerner/Tirole (2002), p. 214.

19 See discussion.

20 Cf. Weber (2004), pp. 157 et seq.

2L Cf. Lerner/Tirole (2005b), p. 62; Weber (2004), 2 et seq.; Maurer/Scotchmer (2006), pp. 256t &
comprehensive analysis of the modularity aspeopen source provides Johnson (2002).

22 Cf. Weber (2004), p. 172; Glass (2005), p. 95.

% Cf. Weber (2004), pp. 76 et seq.



coordinating the efforts of the software engine&rgs aspect of organizing innovation in the
sense of a modular production process is also ¥ailithe architecture prevalent in scientific
research. In fact, the knowledge production progesscience is by its nature cumulative.
Each article builds on other articles and as suthtber modules to advance the knowledge
basis in science. Researchers answer to new moldylestique or provide improvements
and extensions to the ideas contained in these lesfdurhe intuition is similar to the one in
open source software development. By providing peees of (source) code a contributor
enables others to learn and build upon this neve.cbde same is true to scientific progress.
In science, a new scientific article gives new ghss which enable other researchers to
answer questions that they have been working omdtttion, by critique and refutation a
process of mutual learning is induced. As a consecg, an academic work (a journal article,
a book or a comment) can be seen as a piece oftlsates provided (freely) to the scientific
community and on which other researchers can beittend or debu@’ The intuition behind
this crucial insight and the consequences for ttyarozational structure in science can be
illustrated by applying a simple example on thecfioning of science. In this context, the
proof of Fermat's Last Theorem by Wiles (1995) araylor/Wiles (1995) abounds as a
recent and very famous example in the mathematdissipline. The historical origins of this
theorem can be traced back to thd" tentury. Pierre de Fermat established this theorem
somewhere around 1637.Its basic intuition is easy to grasp, but nevees® remained
unproved for more than 350 years. Fermat’s Lasbiidra is a general case of Pythagoras’

Theoren?’ In general, Fermat argued that the equation
Q) a"+b"=¢"
is insolvable for integral numbees b, ¢ with a, b, c# 0 and an exponent > 2. Fermat

himself only provided a proof for the special case 4. Several attempts to proof this
theorem for anyn failed?® Finally, it was Andrew Wiles to provide the proiof 1995.

24 The author of this paper as well greatly profitsi earlier works (modules) in the economics ofyeight and
the economics of science. A short look at the ezfees used within this work may already give aa ioewhat
is meant by this insight. As such, each researnbeessarily stands on the shoulders of giants dsohews
from earlier contributions, clearly stressing itsrwlative character.

% cf. Willinsky (2005).

% Cf. Kramer (2000), p. 169.

" The theorem of Pythagoras says that for a riggmgte with the legs a, b and the diagonal c theticmshipa2
+ b2 = c2must hold. That is, the Theorem of Pythagorassgexial case of equation (1) with=- 2. See Kramer
(2000), p. 170.

% The anecdotes on the last theorem of Fermat répart-ermat left a handwritten commentary in higgte
edition of Diophant’s Arithmetica that he had foumtimarvellous” proof, but that there was not erfosgace to
present it underneath his notes. The proof fronmagrhowever, was never found (cf. Kramer (2000)169;
Singh (1998), p. 55). Several proofs for specifieners of n were provided by Leonard Euler (n 3.8pnardo
Fibonacci and Euler (n = 4), Peter Gustav Lejeuire&ilet and Adrien-Marie Legendre (n = 5) and Gebr
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Nevertheless, it was not Wiles alone to solve Hemtem. He was standing on the shoulders
of a variety of renowned mathematicians, who —tay svith our previous terminology —
provided the modules to the final proof. Figureideg an overview on the crucial modules for

the proof of Fermat’s theorem.

Figure 1: The Modular Architecture of Science — Lessons ff@mmat’'s Last Theorem

Taniyama- Wiles (1995)
Shimura-
Conjecture 2 Breuil et al.
| \ 4 (2001)
Fermat’'s Last i Frey (1986) Taylor/Wiles ;
Theorem ! (1995) !
! | ' | Ribet (1990) i i
! E E (Serre (1987)) E i
——— e N \/\ : : ! X I ;
Time
1637 1958 1986 1990 1995 2001

Source: Copyright by the author.

The core module of the final proof is known as Tremiyama-Shimura-Conjectuf@Finally,

it was the seminal work of Frey (1986) that proddkee additional piece of source code that
lead to Wiles’ proof. Frey's Curve established areection between elliptic curves and
Fermat’'s Last Theorem, suggesting that the Taniy8meura-Conjecture implies Fermat’s
Last Theorem. When Ken Ribet (1990) showed thdréy’s Curve was not to exist the
Taniyama-Shimura-Conjecture was necessarily truglréw Wiles recognized his chance to
solve the 350 year old puzZfeHe had only to show that the Taniyama-Shimura-Ecinje
was true to prove the unsolved puzzle. BorrowirmgnfiWeil (1967), Frey (1986) and Ribet
(1990) and extending on the works of several otherthe fields of elliptic curves and
modular forms (e.g. Evariste Galois (1811-1832)dvnv Wiles provided his proof within
three lectures at the Isaac Newton Institute fortHdmatical Sciences from June 21-23,

Lamé (n = 7). In addition, Sophie Germain couldvghbat for all primes less than 100 the theorem tras

(Singh (1998), pp. 133 et seq.).

% The Taniyama-Shimura-Conjecture establishes aamiom between the research fields of elliptic esrand
modular forms, and hence builds a bridge betweexysis and algebra. Weil (1967) extended the Tanama
Shimura-Conjecture, showing that for a special a#selliptic curves (so-called L-Series) the comjee was
true. That is why the literature often refers te Traniyama-Shimura-Weil-Conjecture. See Darmon 1200

%0 An additional module Ribet (1990) extended on wasork by Jean-Pierre Serre (1987). Serre provitled
so-called epsilon conjecture that was needed tllfidink the Taniyama-Shimura-Conjecture with Fatts

Last Theorem.
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1993%! The proof-reading, however, revealed an immangor én Wiles’ proof. Wiles and
his former student Richard Taylor finally solvecethrror. Wiles and Taylor published the
final proof of Fermat's Last Theorem in the Annals Mathematics in 1995. In the end,
Breuil et al. (2001) provided the last module te tproof of the modularity theorem,
borrowing from many of the new techniques Wiles tesdablished. Consequently, this
example clearly stresses the cumulative charaétesearchi” Creating barriers to the access
to the modules in each sub-discipline in scienagc@eapplies breaks to scientific progress.
Extending on the rationale of the economics of cigpy finally gives evidence to a
frequently neglected dilemma of copyright law: Theagedy of the Anticommons.
Accordingly, we would expect that by an open ac¢esscademic works this problem could
be solved, facilitating a wide spread and citatairresearch results. As such, this would
satisfy both — the incentives and motives apparetite market of scientific research and the
aim to force knowledge spillovers as fast as reasiyrpossible?

Third, Weber (2004) identifies the complexity oéthoftware development process as a final
core challenge in open source software project® Q@ucial aspect then to cope with the
complexity of OSS projects is its technical desmmd hence the previously mentioned
characteristic of source code modularization. Obsiyy by forcing the organization of small
programs aiming at single task, the overall proigeasier to understand and to debuighis
reduces project complexity. In addition, communaratamong the “hackers” abounds as a
determinant for project success. A major preretpiisi this regard is a good documentation,
making the process of OSS development transparehtamprehensible to the peer group.
That is, the primary incentive for programmers avecully document code is to facilitate the
creation of additional code by others and to alfoma general understanding of the functions
or the role of a single piece of code within them schemé&® Again, this aspect clearly
reveals some important parallels to the mechanismssience. In science, researchers have a
strong incentive to force a comprehensible docuatsmt of their research methods,
databases and bibliograpffy Well documented research enables others in thentifia:

community to run the same experiments (re-analysig)to extend or debug on the research

31 The title of Wiles’ presentation was ,Modular Fanlliptic Curves and Galois-Equations*“(cf. Sind/998),
pp. 277 et seq.

%2 Of course, this example analyses a particulararebefield in the discipline of mathematics. Netefess, it
can be seen as an example of the traditionally fao@duchitecture in science in general.

3 A comprehensive analysis of this trade-off betwsttic and dynamic efficiency in copyright law pides
Heller (1998).

34 See discussion on this point.

% Cf. Weber (2004), pp. 172.

3 Cf. Weber (2004), pp. 78 et seq.

37 cf. Willinsky (2005).



results of their colleagues. In particular, an openess via the internet would facilitate the
usage of the very same data sources. That is, laceess to the same data researchers are
enabled to fully understand the methods and resldtsimented within a publication and
hence to comment or extend on particular methododbgaspects. Furthermore, other
researchers are enabled to move readily from diantan the text to the source via
hyperlinks® Bibliographical software like EndNote, RefWorks BroCite provides direct
access to the references used by an author. AnaspeEct regarding the communication
among the “hackers” and researchers, respectively framework of discussion. Weber
(2004) argues that crucial to the success of an @8fect is that the engaging developers
“talk a lot” (Weber (2004), p. 81). In science, ghramework for explicit discussion is
provided by (international) conferences as welti@sgue and refutation to publications. An
open access regime, however, could even providalditional instrument for discussion and
the organization of the peer-review process: OpesseAsment. An open assessment
supplements the traditional peer review by a “mibtieer review process. As such, other
researchers are provided with a platform to diyectmment on discussion papers or by
rating thent>

In conclusion, extending on the parallels betwegeencsource in the software sector and open
access in science reveals several starting-pantisstuss the role of open access in science.
It appears to be reasonable to draw attentiondde$sons learned from the success of open
source. Thus, a further discussion of the identifegplications is needed to appraise the
chances of an open access regime in scholarlygatigin. In particular, our previous outline
reveals the need to discuss two crucial issuest,Rine effect of a shift towards an open
access for scholars on the citation rate and thmadamfactor of journals (motivation). Thus,
there is a strong need to discuss the ability séaechers to accumulate reputation and create
demand in an open access regime. Second, the Icrismige of a wide dissemination and
hence diffusion of new knowledge, comparing an oped a closed access model for
scholarly publication.

2.2. Discussion
All of the previous analysis reveals one cruciabsage for the future of scholarly publishing:

A shift in paradigm towards an open access regieems justified and reasonable in

3 |n this context the author of this paper also weetextra distance to provide a list of the ing¢meferences
with integrated hyperlinks that allows to move dthg to the particular information via the internet

3 Siegert/Werner-Schwarz (2009) provide an analg$is particular open access journal (“New Jourmal i
Economics”), also approaching the issue of opersassent. They conclude a rather positive pictua um
open assessment to research results.
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economic terms. In fact, an analogy to the opemcgomovement in software development as
well as the experiences made with open accessglsuemphasize that an open access model
may eventually fit better to the norms, incentivaexl organization structure of scientific
research. In particular, two aspects abound thdathmi@ the interests of authors. First, an
open access to scientific results may lead to hdmigitation of works and hence may allow
for an added value for authors who are interestedtation counts. Second, an open access
forces a wider and immediate diffusion of new knexdge, creating a broader fundament for
communication among researchers. Nevertheless dspicts raise needs for discussion from
economic perspective.

The most intriguing aspect of an open access &ntfit research via OA journdbis its
expected impact on the number of citations. In gdEneeconomic theorizing on the
relationship between the terms and conditions oks& to journal content on the one hand
and the change in citation counts on the other ltames reasons to assume an increase in
citations subject to a change towards an open saegime. The basic intuition behind this
idea of a causal relationship is thereby not diffi¢co grasp. As in an open access regime
there will be no entrance fee for readers accessingientific work, i.epc > pne = 0, we
would expect more readers to read a work as a qaesee of a shift towards open access to
scientific research. That is, with prices to fallzero we would expect readership to increase
and hence the probability of getting cited. Consadjy, OA journals are more often cited.
Furthermore, there will be an additional numbecitdtions that results from a free access to
the data sources and the c8@bviously, a shift towards open access would yikenefit

the authors as they are interested in maximizieg thdividual citation counts. An empirical
assessment on this effect regarding the numberitafions, however, reveals a rather
differentiated picture. Lawrence and Giles (200dgvjle evidence to a three times higher
citation rate on average for open access cofifeBesides, Eysenbach (2006) applies a
longitudinal bibliometric analysis of a cohort oAGnd non-OA articles in the context of a
particular journal (The Proceedings of the Natiohkehdemy of Science (PNAS)). He shows
that OA articles compared to non-OA articles areanmmediately recognized and cited by a

factor of two** A very recent survey by Davis (2009) suggests tihtcitation advantage of

“0 Note that the arguments apply to the “gold roadirhad et al. (2004)) of open access publishing, ém. OA
journals. The reason is that in contrast to selhiaing the road via OA journals ensures the prionif the
additional publishing services, helping to distirsfuhigh quality articles from the Akerlof lemonakgrlof
(1970). In particular, Esposito (2007) raises tbacern that an open access to everything may wadtsen
situation by opening the gates to increasing ansohitinfiltered information. See also Bosch (20@RQ1.

1 Cf. McCullough (2009), p. 124.

2 Harnad/Brody (2004) find similar evidence for thation advantage of OA articles.

3 Cf. Eysenbach (2006), p. 694.

11



open access is declining by about 7 percent per Yalien all journals together there appears
to be only a small open-access advantage of 17epifcin contrast, other empirical
investigations relativize the picture upon openeasgournals, as they provide evidence that
there is no such causal relationship between opegsa and higher citations. In this context,
Davis et al. (2008) show that there is in factgnsicant impact on the amount of accessed
paper downloads. However, their empirical invesitgareveals no significant difference in
regard to the number of citations when comparing &4 non-OA articles. That is, the
picture that can be drawn on the relationship betwan open access and a higher citation rate
still remains questionable from empirical perspaxtiBosch (2009) emphasizes that further
assessments are needed, particularly approachieg stl prevalent methodological
weaknesses of the existing surveys, e.g. the probfea selection bias.

In addition, several authors stress the concerh @@ journals could be restricted in
accumulating reputation and creating a reasonabiel bf demand® Academic journals are
typically ranked, while the ranking of a journaldependent upon the number of readers and
citations. The problem then is that the numberitaitions attainable from a published article
necessarily depends on the reputation and henceadsiéion of a journal in the ranking.
Rowlands and Nicholas (2005) provide evidence thatreputation of a particular journal
abounds as the most relevant aspect in the autdecision making® The reason is just
simple economics and follows the immanent mechasisfthe reward system in science. In
science, only publications in highly ranked acadejournals provide with scholarly esteem.
Besides, appointments for professorships alsoviodanechanism of short listed journals and
numerical weighting schemes. As such, it is notasigect of a wide and rapid dissemination
or an open access that drives an author’s decigeare to publish — it is rather the journal’s
reputation that counts. Consequently, it seemseratinlikely that (especially young)
researchers have a strong incentive to publishr {hrstigious research results in rarely
known open access journ&lsThe problem for an OA journal then is as followsorder to
build up a certain level of reputation the joumdl have assure readers to read the works and
authors to submit high quality works. Readers, hagewill prefer particularly highly ranked
journals to minimize information cost, while authare forced to publish in highly ranked
journals to attract reade¥$ Thus, following Cavaleri et al. (2009) a classichicken-egg

problem emerges. Experiences suggest that it wilvéry challenging for OA journals to

4 Cf. Bosch (2009), p. 92.

> See for example Cavaleri et al. (2009), pp. %6t or Bjork (2004).
“6 Cf. Rowlands/Nicholas (2005), p. 17.

47 Cf. Bjork (2004), p. 12.

8 Cf. Cavaleri et al. (2009), p. 94.
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climb up in journal rankings. A closer look at tfiest ranked journals still reveals the
predominance of commercial journdlsFrom economics perspective there seems to be
evidence for a first mover advantage of alreadyl-estiablished (commercial) journal
publishers. Thus, it turns out to be a challengentavly launched OA journals to enter the
group of high prestigious journals and hence taatdate reputation and to create a certain
level of demand.

The second aspect that an open access regime isatbes by disseminating scientific results
via the internet free of charge, an immediate amtewspread of new scientific information is
reached. In fact, especially the option of uplogdpre-prints or conference papers into
repositories may speed up communication among tsfigh David (2003) argues that
scientific progress as a cumulative process of kadge accumulations depends (in the long-
run) decisively on a rapid and widespread disclsiimew findings. That is, by providing an
earlier access to academic works via the uploadfrayticle manuscripts scientific progress
and discussion is enhanced. The relevance of theca®f the speed of the publication,
however, may differ considerably between differsntentific disciplines. In this context,
Kling and McKim (2000) give evidence to the facathsubject-specific repositories had
existed prior to the birth of the internet in suelsearch areas where speed is of substantial
importance’® Particularly in the fields of natural science (epdysics, computer science,
mathematics etc.) speed is a decisive determimarddvancements in the knowledge bse.
Furthermore, a wider spread may also help to marmagepetition for scientists between
complementary research activities. As such, an @gepss via the internet will facilitate the
visibility of new research results and may hen@atr a market signal to other researchers in
a particular field. Open access could then be wiewe a signaling system to avoid a
doublization of activities. Scientists may be atdelearn earlier from the advancement of
others and extent on new findings. In addition, opecess facilitates the replication of
research activities by providing with the accesthodata sources. Replication enables to re-
analyse a certain experiment and hence is cruorakdtisfying the scientific principle of
verification. Nevertheless, McCullough (2009) raiskubt regarding the better ability of OA

journals to cope with the aspect of replication.dHews that high-ranked traditional journals

“9 A recent list, ranking the journals by using thephct Factor is provided at http:/www.econ.
vu.nl/econometriclinks/rankings. In economics, tQearterly Journal of Economics abounds as the most
influential journal, followed by Econometrica argetJournal of Political Economy.

%0 Cf. Bjork (2004), p. 3; McCullough (2009), p. 118.

L An example for such a pioneering repository isfthending ofarXiv.org by the physicist Paul Ginsparg (cf.
Bjork (2004), p. 3). See also section 3.1. on tk&ohy of the open access movement.

%2 The traditional publishing model in science seemseglect the importance of a rapid diffusion abw-
ledge, as the time-gap between submission andgatibln of a paper is often large.
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already make data and code more readily availdide tOA journals — which appears
somehow paradoxical from an economists perspeclive.causality of this aspect, however,
is still in doubt.

2.3. Implications — The “Open Access”-Dilemma

Finally, the previous discussion draws a somehdatdyal picture on the open access regime.
On the one hand side, an open access regime Iy tikebe beneficial to authors and the
advancement of science in general. On the other gits the immanent rules of the system of
science which create a fundamental barrier to agda

From economic theory perspective then, these imntandes in the reward structure of
science cause a fundamental coordination faillwensts happen to be the prisoners of their
own system, creating a scenario of an open acdksanda® While from a social planer’s
perspective it would be worthwhile to force a chaigthe paradigm of scholarly publishing
(from a closed access model towards an open acvesl), the immanent incentives
provided by the system of science avert from a ecatpve equilibrium. The basic intuition
behind this fundamental “Open Access”-Dilemma canillustrated by the matrix shown in

figure 2.

Figure 2: The Open Access Dilemma

Player B
Cooperation Defection
(Open Access) (Non Open Access)
COTESEiEn win / win lose / win
Player (Open Access)
A Defection .
(Non Open Access) win / lose lose/ lose

Source: Copyright by the Author.

Suppose a two-scientist game with two possibldesiras to choose in publishing one’s own
scientific results. Each scientist can either mibhis work in any OA journal or in one of the
existing non-OA journals. Now recall the rationakthe previously outlined chicken-egg
problem>* In science, only publications in highly ranked @emic journals provide with
scholarly esteem. Besides, appointments for profekgps also follow a mechanism of short
listed journals and numerical weighting schemest T4y each scientist seeks to publish in as

highly ranked academic journals as possible. Aslymdéaunched OA journals will suffer a

%3 The expression of a prisoner’s dilemma followsoéen cited example used in non-cooperative gamesé
theory). See Axelrod (1987). The historical originthe prisoner’s dilemma can be traced back toriiéfood
and Malvin Dresher who belong to the group of parsén the research field of game theory in thed195

¥ See also Cavaleri et al. (2009).
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competitive disadvantage compared to well-estaptishon-OA journals (e.g. a first mover
advantage), OA journals will be restricted in acalating reputation and hence in creating a
certain level of demant. Consequently, scientists striving for individu@putation and
seeking for a signaling of their performance in tharket will not likely choose to publish
their prestigious research results in rarely knospen access journals.Following the
rationale of figure 9 both players (A and B) willve a strong individual incentive to publish
their research results in non-OA journals and hemidlenot cooperate. The reason for this
dominant strategy in defection is to be found ia tsts that a player suffers if he is alone to
publish open acces§That is, while the single cooperative player pdes open access to his
works (positive externality), others will gain sédudy esteem and receive the appointments at
prestigious departments. This dominance of de\bahtwior appears to be particularly strong
for young scientists who have not yet reached thedsgof peer recognition and prizes or
eponymy>® In the end, the players of our constructed ganpeapto suffer a lock-in to the
weak Nash-equilibrium (lose/los&) Thus, it will have to be discussed how we can cvere
this fundamental coordination failure by the apgtiion of appropriate policy instruments.

3. Copyright and Open Access: What is to learn?

Our analysis, finally, leaves us with several caliquestions to cope with: What is to learn
from all of the above with respect to the rolesabyright and open access in the future of
science? What are new ways of scholarly publishirge information age? What role will
copyright play in the future of scholarly publisgih

The roads towards the future of scholarly publighanll decisively depend upon the question
whether copyright is removed for works in scienoe,not. Obviously, a law abolishing
copyright in academic works — as Shavell (2010pmamends — would necessarily cause a
shift from a closed to an open access model. Tasorereverts to the general intuition of

copyright. Copyright provides its right holder wiim exclusive right, preventing others from

% Cf. Cavaleri et al. (2009), p. 94.

%6 Cf. Bjork (2004), p. 12.

> In this situation figure 9 reveals that he is time to lose, while the other player wins by pulitighin highly

ranked non-OA journals and hence by accumulatidiyidual reputation.

8 Another aspect that could lead to a self-enhaneffegt in our prisoner’s dilemma is the necessduift from

a “Reader-Pays”- to an “Author-Pays”-Principle.tiis context, we would expect authors to preferadfer of
their copyright to the publishers (traditional mbdmstead of having to pay a publication fee peicke.

Nevertheless, we would expect this effect not tmidate as there are reasons to assume univergitesther
granting entities to bear the costs for the authors

*9 Note that this prisoner’s dilemma can not onlyapelied to a game among scientists, but as welldame of
jurisdictions deciding on the law setting of a coglt in science. The reason for this dilemma iselabon the
fact that copyright law is by its very nature aioaal law. In this context, the open access ideantally may
particularly gain interest in regard to an accdsteoeloping countries to scientific knowledge.
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copying the work. As in the traditional publishingpdel the copyright is typically transferred
to the publisher, it is the publishing entity tddhthis exclusive right, enabling publishers to
engage in price discriminating practices. If coglitiwere now to be removed for works in
science, publishers would no longer be able tgrsgh) subscription prices for the readers of
the academic works, but would be forced to imposeitamission fee on the authors of the
published works. That is, an elimination of copitigvould necessarily induce a shift from
the traditional “Reader-Pays”- Principle to an “Aat-Pays’-Principle. Accordingly, the
readers of academic papers would receive an operfrae access to all scientific content.
The organization of the distribution process wohll/e to revert to the green and golden
roads of open access publishing, i.e. an applicatib self-archiving/repositories (“green
road”) or OA journals (“golden road”). However, joal publishers with a well-organized
reviewing process would still constitute a premisecholarly publishing to assure a certain
(high) level of quality and hence to reduce theiinfation cost for readers. The dissemination
of the papers could then be structured as onlingiosgs via the internet or as hard format via
libraries®

Despite of this first road towards an open accesdemin scholarly publishing, also a world
with copyright may provide different options to ilgate the (already begun) open access
movement. In this context, Hoorn and van der G&006) provide evidence to three
particular choices with regard to copyright in Odsearch journals. First, the authors could
retain the copyright on their writings. As an exaenjor such an open access model abounds
the Electronic Journal of Comparative Law (EJELA crucial aspect in the copyright policy
of EJCL is that the copyright remains with the autbf a contribution. The author is free to
publish his article elsewhere as long as a proglerence is made to its publication in EJCL.
In contrast, the readers of EJCL articles are ifineesing the expressed ideas in the journal,
while they are prohibited in copying, distributingd re-publishing complete articles or parts
of them. However, readers are explicitly encouragetiake copies (electronically or printed)
for personal and classroom 8eSecond, copyright could be shared by an applicatioa
Creative Commons license. Several examples of t@eli€nsing options abound in the

practice of open access. In particular, the joumadlishers PLoS and Biomed Central (who

¢ Note that the marginal cost for online distributiis zero, while for the hard format the printingsts will
induce a crucial constraint to the price settinge Teason is simply competition. This will finalfgise the
guestion whether the hard print version would bke @b survive in the absence of a copyright syst&ee
Mueller-Langer/Watt (2010) for a discussion.

®1 The Electronic Journal Comparative Law (EJCL) jewanal for academic works in the fields of coratare
private and public law, comparative legal aspettaformation technology and the methodology of
comparative law. See http://www.ejcl.org.

82 Cf. http://www.ejcl.org/general/about.html.

16



are the two leading publishers in OA publishingplgpthe so-called Creative Commons
Attribution License (CCAL). The CCAL allows authots retain the ownership of the
copyright for their articles, but allows anyonedmwnload, reuse, reprint, modify, distribute,
and/or copy articles in the respective journal. ldegr, the author as well as the journal
source needs to be cit&tiwhile no explicit permission for a use of the @nitis required —
neither by the author nor by the publisftin the end, this type of CC license ensures a
maximum impact of an academic work for his authoraddition, the so-called CC “share
alike” license allows to explicitly restrict theuse of publication. In total, the creator of a
work may choose between a set of six differennireg condition§® A third possible choice
regarding the copyright in OA journals would becdmoose the traditional way of (partly)
transferring it to the OA publisher. That is, a gibke way towards OA publishing could be
that traditional journals convert into OA journals. practice, there are already several
examples where journal publisher have convertetlypar completely to the OA publishing
model® In this context, for example Springer Open Chaiffers their authors the additional
option of providing open access to their publicasioA prestigious journal that has converted
to the OA model is the British Medical Journal (BMUhe BMJ uses licenses which keep the
copyright with the author, while the author hadramsfer all commercial exploitation rights
to the publishe?’ That is to say that the author retains all otlights to his article. In
particular, the author may post the full articleros own or the employer’s website, make (up
to 50) copies for personal or professional usajloegh the complete article (in any language)
in a self-written or self-edited book and reprodpeets (figures, tables and up to 250 words)
of it in other works without permission. Conseqienthe BMJ allows for a maximum
freedom in the (copy)right for authors exclusive tight for commercial exploitatioH.

In the end, also in a world with copyright thererss to be promising business models to
facilitate a shift in the paradigm of scholarly fisbing — from the traditional closed access
model towards an open access to academic workBislcontext, especially the idea of using
the Creative Commons licenses to organize the ghubly scheme reveals economically

83 This “citation constraint” just follows the meclism of the reward system in science, as the citaifarticles
is the predominant currency within the system dérsce. That is, this constraint provides a prergtpifor the
functional efficiency in the market of science.

84 Cf. http://www.plos.org/journals/license.php.

% See http://creativecommons.org/about/licensesafionverview and description of the six differéoehsing
conditions in the Creative Commons licensing scheme

% See http://oad.simmons.edu/oadwiki/Journals_tleaiverted from_TA to_OA (last visited on January 26,
2011) for a list on the traditional journals th&eady have converted to an open access modest Aeljarding
the very opposite way from the traditional modebp®n access is provided by http://oad.simmonsoadwiki/
Journals_that_converted_from_OA to TA (last visibedlanuary 26, 2011).

7 See http://group.bmj.com/products/journals/.

% Cf. Hoorn/Graaf (2006), pp. 2 et seq.
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reasonable starting points. Finally, the futuresdholarly publishing will unlikely be a one
way street for the dissemination of scholarly worsne can even think of arguments why
OA journals and traditional journals complementreather®® Nevertheless, our analysis has
provided several advantages of the OA model. Bssitheere is a strong consensus among
scientists that an open access to scientific comgex general reasonable and justified. That

is, the future way of scholarly publishing may eatbe the one of promoting open access.

4. A Critical Perspective

The qualitative conclusions drawn from the Shawedidel as well as the arguments
forwarded in discussing the role of open accessdience revert back to one crucial
assumption. This assumption is that we supposgubkty and the nature of scientific output
to be independent from the financing-principle (&der-Pays”™- versus “Author-Pays”-
Principle) in organizing journal dissemination. t8th differently, the classical model of
providing journals to distribute scientific outputill not change subject to the question
whether the readers (subscription fee) or the ast{Bubmission fee) pay the journals. As a
consequence, we assume OA journal publishers taderdhe same publishing services to
ensure a certain level of quality in journal comtemd to bundle different articles to
convenient packages.

Obviously, if the two publishing models were touksn the same content, an open access
regime would allow for a transfer of social surplaghe scientific community and away from
the publishing companies — clearly a socially biefaf outcome’® However, whether in an
open access regime journal content would still laelenavailable in convenient bundles (i.e.
journal issues) depends upon the question if OAn@iupublishers are able to recover the
costs of providing these publishing services. # #uthors or some granting entity would be
willing to recover the publication costs, therenis reason to doubt that the nature and the
quality of scientific output will be Pareto-inferiol' hat is, we would expect the same outcome
to result in both worlds — the closed access wanid the open access world. In general, there
seems to be no difference in the quality and natfijeurnal content whether the journal is
financed by a subscription fee from the readesyaa submissions fee by the authors.
However, some simple considerations may put forwdodbts to this belief. The point to
make here can be titled market power. One can ditateeven if copyright law was to be
abolished for all future works in scientific researthe journal publishers will still be able to

% In particular, McCabe and Snyder (2006) providmadel which shows that both publishing models (open
access model and subscriber based model) can eagsgable equilibrium models.
0 Cf. Mueller-Langer/Watt (2010), pp. 47 et seq.
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retain some degree of market power and hencegmiitize profits™* The reason reverts back
to the previously outlined prisoner’'s dilemma thastricts OA journals to accumulate
reputation and to create a certain level of demahdt is, even under no copyright there will
be options for highly ranked journals to chargehaufees which exceed the administrative
and production costs of journal publishers. As sulte top-tier journal will still be able to
make (substantial) profits due to their reputatiaragpital they have accumulated in the past.
In addition, the fact that it is the author who gdgr a publication of his work may enable
these publishers to even extend their profit margims argument follows an analysis by
McCabe and Snyder (2005). They argue that if jdyvoblishers charge a fee per publication,
this is likely to result in a situation of acceipapers that would otherwise not have been
accepted. Publishers have a strong incentive tb gasept additional papers in order to
internalize the fees paid by the author of a pajpedoing so, however, the quality of journal
content would falf> From an economic theory perspective, each publisfmild accept
additional papers as long as the marginal beneffitoing so exceed its marginal costs. In the
end, the analysis by McCabe and Snyder (2005) gesvevidence to the concern that the
overall quality of OA journals could decrease.

Furthermore, several other aspects have to be takenaccount when reflecting the
conclusions made. First and foremost, there isthetone economic rationale within the
system of science that can be applied to all acaddmciplines. In particular, a stringent
analysis on the role of open access in sciencehaile to consider the specific characteristics
of each discipline in science. Obviously, therd b decisive differences in the perception of
open access and its relevance for one’s advancesnemmg different discipline’s. Besides,
further research seems required regarding the diahissues in an open access regime. Who
is to pay for the publications? Who will provide Qdurnals and particularly the publishing
services that are needed to prevent from a degoadatquality?

In the end, this paper can only be seen as adustview on some aspects involved when
thinking of the future of scholarly publishing atite chances provided by the technological
revolution in the digital age. Further and broadssessments, also focusing on international

law perspectives will be required to cope with ¢henplexity of the overall system.

L See Mueller-Langer/Watt (2010) on this point.

2 Cf. McCabe/Snyder (2005), pp. 453 et seq.

3 In addition, it seems reasonable to distinguistwben research by scientists employed by univessiind
those doing research in a firm with purely profiivan incentives. In this context, IPR is still play a
substantial role.
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5. Conclusion

In conclusion, the picture drawn from Shavell's lgg@ and our more general approach
eventually underlines the general intuition anddbesensus among scientists when reflecting
on the incentive structure in science: While coglyriseeks to provide a monetary incentive
for the creation of copyrightable works, scientidts science to receive recognition among
their peer group and to accumulate individual rapoh for career advancement. That is,
copyright is not required to encourage scientistdd science, whereas the fact that there is a
copyright for academic works seems to even imposevare threat to the future progress in
science. In this context, the experiences madédptedominant serials crisis reveals that the
publishers of scientific output have been engaginice discriminating practices, restricting
libraries to subscribe and hence researchers tesaagew findings. In the end, Sir Isaac
Newton was right some 300 years ago by acknowledte giants he was standing on,
putting forward one crucial issue to the reseanttedule that has not lost its topicality — this
is the issue of access. Access in general anctplary in science is meanwhile in need for a
more comprehensive analysis and universal approach.

The spread of the internet and the technologicakldpment in the information age have
induced new options in distributing scientific outpinitiating a discussion to rethink the
traditional model of scholarly publishing. In pattiar, the literature emphasizes the role of
the open access model in the market of science @somising alternative model to
commercial journals. In this context, the Shavetld®l and our discussion give hope to
believe that an open access to academic works @lgnaccommodates researchers with a
wider citation and hence additional incentivesrovpe high quality output. That is, the open
access model appears to fit better to the nornteniive structure and organization in
science. As far as this is concerned, we may gadglitianal insights from an analogy to the
open source movement in software engineering. @ésohs learned from the success of open
source software teach a fundamental clash betweengéneral objectives of intellectual
property right (IPR) enforcement and the incentirechanisms in the software industry and
science, respectively.In the end, a shift towards an open access regiitieOA journals®
seems reasonable and justified from an econonuist'spective.

Nevertheless, consciousness is strongly needed regect to the instruments to facilitate

this shift in the paradigm of scholarly publishingloubt that a law abolishing copyright in

" Cf. McCullough (2009), p. 124; McCullough/McGedtigtrison (2006), p. 1097.

> Note that there is a strong need that the natfirscioolarly publishing with journal publishers piding
convenient packages of academic articles and additipublishing services to ensure that a certiell of
quality is retained.
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academic works — as Shavell (2010) recommends ¥ida® a reasonable solution to
overcome the prevailing coordination failure of §pg) scientists. Indeed, as Shavell's
suggestion comes along with several other potentaket failures, a removal of copyright
for all future academic works will at the most shtifor a second best solution. Finally, a mix
of different policy instruments may facilitate tlogpen access movement in science. The
optimal mix of instruments will be a tough scheddibe further economic assessments.
Especially the effect of (universal) open accesscience on the average quality of academic
works is neglected by Shavell. In fact, the answieether an OA model is socially desirable
will only be answered by approaching both dimensienthe effect on the quantity and
average quality of academic worfs.

In addition, the question whether an open accestehw the traditional model creates better
incentives for scientific research is still in neefl a more comprehensive analysis. In
particular, the complexity of the system of sciems&s for a multi-disciplinary approach,
encouraging a dialogue between economists and taA/#/hether an open access regime or
the traditional publishing model creates betteemives for scientific research will depend on
SO0 many aspects that it will only be answered nmeti Balancing the interests of different
groups in the publishing context is unlikely touksn a single perfect solution.

In the end, this analysis reveals several stagimigts to rethink the framework of scholarly
publishing and to further discuss the role of opecess versus copyright in science. Standing
on the shoulders of one another, the future desighe scientific framework will then have
to focus more on the incentives of scientists tosdience and hence to contribute to the
advancement in knowledge production. In additidre tnstitutional design will forward
guestions from an international law perspectivevi@isly, a promising avenue for further

research.

® See Watt (2010) on this point.
" In this context, recent investigations on the roldP law in the information age by lawyers mayward
discussions in economics. See for example HiltY620) 2006b, 2007).
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