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Motivation

Discomfort with the way in which for-pro�t journals are run.

They charge too much to readers and thereby restrict the
dissemination of information.
Introduction of fully online journals under an �open access�
model.

Shavell (2010) argues that the best way forward is to abolish
copyright in academic works.
In this case all journals will be forced to become open access
(Mueller-Langer and Watt, 2010).

McCabe and Snyder (2005) argue that open access journals are
likely to compromise quality.
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Questions to be analyzed

In a world with copyright, under which conditions would high-quality
journals �nd it optimal to choose open access?

The e¤ects of a removal of copyright for academic works on
academics and social welfare are not at all clear.
Would the average quality of publications increase or decrease?
What are the overall welfare e¤ects of a removal of copyright for
academic works?
How is social welfare distributed between journals and academics?
We use a two-sided model of the journal market to consider these
questions.
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Set-up and Notation

A monopolistic, pro�t-maximising journal chooses quality, q, the
price charged to readers, pr (subscription fee), and the price
charged to authors, pa (sum of submission fee and publication fee).

We may interpret our measure of quality as the fraction of
published papers that are of high quality (editorial talent, McCabe
and Snyder, 2005).

Given the choice (q, pr , pa), the number of readers is
endogenously given by nr (q, pr , na).
The number of authors is endogenously given by na(q, pa, nr ).
Both the number of readers and the number of authors are
determined by the quality chosen.
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Two-sided Market Feature of Academic Journals

The number of readers has a direct dependence on the reader
price, and the number of authors has a direct dependence on the
author price.

The dependence of the number of readers on the author price,
and the number of authors on the reader price, is indirect.
The number of readers is (partially) determined by the number
of authors, and vice versa.
The fact that the two functions nr (q, pr , na) and na(q, pa, nr ) are
interdependent captures the two-sided market feature of
academic journals as platforms for readers and authors.
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Demand Function and Production Function

We can understand the two functions nr (q, pr , na) and na(q, pa, nr ) in
two di¤erent ways.

For given values of q and na, say q and na, we should understand
nr (q, pr , na) to be a demand function in the sense that it relates
the reader price to the number of readers.
For given values of q and pr , say q and pr , we should understand
nr (q, pr , na) to be a production function, in the sense that papers
(here, authors) are what attract readers to a journal.

Mueller-Langer (MPI for IP) Optimal Pricing of Academic Journals 06/2012 8 / 51



Demand Function and Production Function

We can understand the two functions nr (q, pr , na) and na(q, pa, nr ) in
two di¤erent ways.
For given values of q and na, say q and na, we should understand
nr (q, pr , na) to be a demand function in the sense that it relates
the reader price to the number of readers.

For given values of q and pr , say q and pr , we should understand
nr (q, pr , na) to be a production function, in the sense that papers
(here, authors) are what attract readers to a journal.

Mueller-Langer (MPI for IP) Optimal Pricing of Academic Journals 06/2012 8 / 51



Demand Function and Production Function

We can understand the two functions nr (q, pr , na) and na(q, pa, nr ) in
two di¤erent ways.
For given values of q and na, say q and na, we should understand
nr (q, pr , na) to be a demand function in the sense that it relates
the reader price to the number of readers.
For given values of q and pr , say q and pr , we should understand
nr (q, pr , na) to be a production function, in the sense that papers
(here, authors) are what attract readers to a journal.

Mueller-Langer (MPI for IP) Optimal Pricing of Academic Journals 06/2012 8 / 51



Shape of Demand Functions and Production Functions

In the same way, na(q, pa, nr ) is again a demand function, and
na(q, pa, nr ) is a production function.

The production function re�ects the dependence of the number
of authors of a journal on the number of its readers.
Demand functions are negatively sloped, and the production
functions are positively sloped and (weakly) concave:

∂nr
∂pr

< 0,
∂nr
∂na

> 0,
∂2nr
∂n2a

� 0,

∂na
∂pa

< 0,
∂na
∂nr

> 0,
∂2na
∂n2r

� 0.
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Pro�ts

We assume that the journal is fully online only and thus has no
marginal costs.

The pro�ts earned by the journal are just

π(q, pr , pa) = pr � nr + pa � na = πr + πa.

The journal pro�ts can be easily represented graphically.
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Figure 1: Two-sided journal market in which pro�ts are
made from both sides

Demand function (Quadrant
II and IV) and production
function (Quadrant I) relate
to the number of authors
(readers).

We can see the pro�ts made
from the reader side of the
market (πr ) and the author
side of the market (πa) as
the shaded areas in the
graph.
The sum of these two
rectangular areas is the
total pro�t.
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Pro�t maximising decisions

The journal chooses (q, pr , pa) in order to maximise pro�t.

We model this recursively.
First, hold quality at some �xed level, q.
Given that quality, we derive the optimal pricing policy of the
journal, p�(q) = (p�r (q), p

�
a (q)).

Then, given the optimal prices for each quality level, we derive the
optimal quality that the journal should choose.
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Pro�t maximising decisions

For any given (q, pr , pa), we simultaneously solve the two
equations nr (q, pr , na) and na(q, pa, nr ) for the two equilibrium
levels of readers and authors;

ner (q, pr , pa) and nea(q, pr , pa)

So the pro�t of the journal is

π(q, pr , pa) = pr � ner (q, pr , pa) + pa � nea(q, pa, pr )
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Numerical Simulation: Model 1 (Diminishing Returns on
Both Sides)

We make some simplifying assumptions in order to carry out
simulations of the model.

We solve for three concrete versions of the model with linear
readers and authors demand functions.
The three models only di¤er in the shape of the readers and
authors production functions:

Model 1: Concave readers and authors production functions

nr =
p
na (αq � pr )

na =
p
nr (αq � pa)
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Numerical Simulation: Model 2 (Diminishing Returns to
Authors) and Model 3 (Diminishing Returns to Readers)

Model 2: Concave readers production function and linear
authors production function

nr =
p
na (αq � pr )

na = nr (αq � pa)

Model 3: Concave authors production function and linear
readers production function

nr = na (αq � pr )
na =

p
nr (αq � pa)
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Optimal Prices in Model 1 (Diminishing Returns on Both
Sides)

By (1) holding q constant,

(2) �nding the simultaneous solution to these two equations,
and (3) substituting them both into the pro�t function, it turns out
that in all 3 models the pro�t function is concave in both prices
pr and pa.

In model 1, the optimal prices are positive and given by:

p�r = p
�
a =

αq
3
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p�r = p
�
a =

αq
3
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Figure 2: Optimal Prices in Model 2; High Quality Journals
Choose Open Access (Reader Price of Zero)
With concave readers production function

For α = 1
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Figure 3: Optimal Prices in Model 3; Low Quality Journals
Choose Open Access (Reader Price of Zero)
With concave authors production function

For α = 1
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Implications for Open Access

Implications for open access are di¤erent over the three models.

In model 1, the optimal reader price is always positive, so open
access is never a feature.
In model 2, open access occurs at high rather than low quality.
In model 3, open access occurs at low rather than high quality.
The way authors are treated also varies over the models:
They are always charged in model 1, they are paid in model 2 for
very low quality, and they are paid in model 3 for high quality.
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Comparative Analysis (Pro�t, Academic and Social
Welfare)

In all three models the journal�s pro�t, Π, and social welfare,
W = Π+ CSr + CSa, is strictly increasing and convex in quality.

Consumer surplus: CSi (q) = 1
2n
�
i (q) (αq � p�i (q)), i = r , a.

The incentives of the journal and society are alligned - both
prefer higher quality.

The actual level of quality that will be attained would, presumably,
depend on a capacity constraint for either readers or authors.
Of particular interest is the way that social welfare is distributed
between the journal and academics (readers and authors),
S (q) = CSr (q)+CSa(q)

W (q) .

In model 1, surplus is shared exactly equally at all levels of
quality, but in models 2 and 3 we get more interesting results:
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Figure 4: Share of academic welfare in total welfare in
model 2, S(q), �rst increases and then decreases in quality
With concave readers production function

For α = 1
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Figure 5: Share of academic welfare in total welfare in
model 3, S(q), increases in quality
With concave authors production function

For α = 1
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E¤ects of Removal of Copyright (Forced Open Access)

The model analysed above is that corresponding to the
existence of copyright protection.

When there is copyright protection in place, the journal can act in
the market for readers as a monopolist.
If there is no copyright, then the journal is open to competition
from other publishers (including author�s own websites etc.).
When copyright protection is lifted (á la Shavell), then the journal
no longer gets to choose the reader price, which is �xed at 0.
The pro�t that the journal earns is equal only to what it can earn
from authors.
Ceteris paribus, authors now �nd it even more appealing to publish
in the journal, since at a reader price constrained to 0 there will
be maximum readership.
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Removal of copyright increases author prices

In model 1 the new optimal author price without copyright turns
out to be

p�a =
3αq
7

In models 2 and 3, the new optimal author price without
copyright is

p�a =
αq
3

All three new author prices are unambiguously greater than the
price under copyright, and never negative.
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E¤ect of removal of copyright upon the numbers of readers
and authors

Removal of copyright has the following e¤ects in the models:

Number of readers Number of authors
Model 1 increases increases (but by less)
Model 2 increases� increases��

Model 3 increases for low q, decreases���

decreases for high q

�there is a very small zone of very low quality for which the number of
readers declines, but the decline is insigni�cant
��there is again a tiny decline for very low quality levels, but the decline is
insigni�cant
���there is an insigni�cant increase for very low levels of quality
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Removal of copyright decreases pro�ts and increases reader
surplus

In all three models, the removal of copyright decreases the pro�ts
of the journal.

In all three models, the removal of copyright increases the surplus
of readers.
The e¤ect upon the surplus of authors is ambiguous.
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Removal of copyright has positive welfare properties under
model 1 conditions

As for the welfare properties of a removal of copyright, we �nd that it
is unambiguously welfare improving in model 1.

The ambiguous welfare e¤ects of removal of copyright in model
2 and model 3 can be represented graphically.
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Figure 6: Absolute change in social welfare from removal of
copyright in model 2 is positive on almost all quality levels
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Removal of copyright appears to be a recommendable strategy
under model 2 conditions.
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Figure 7: Absolute change in social welfare from removal of
copyright in model 3 is negative and large for high quality
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Intuition: High quality journal su¤ers from large pro�t losses.
Removal of copyright may be a rather dangerous strategy under
model 3 conditions if it leads to the closure of high-quality journals.
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Conclusion

It is NOT true that open access journals will have lower quality
than closed access journals under the current copyright regime.

We �nd conditions (model 2) under which appropriate pro�t
maximisation on both sides of the journal market leads to higher
quality journals that will have the open access format.
We �nd that in our models 1 and 2, removal of copyright for
academic works will likely increase social welfare.
But perhaps the model 3 for which removal of copyright is likely
to decrease social welfare is the most realistic!
It would thus be interesting to verify empirically which, if any, of our
three models is most likely to be real-world relevant.

Depending on the results of this analysis, our policy
recommendation is either to remove copyright (models 1 and 2),
or not to remove copyright for academic works (model 3).
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Ideas for Further Research (Where Do the Diminishing
Returns Lie?)

The critical issue is where the diminishing returns lie.

Is it the production of readers with authors as an input that su¤ers
diminishing returns?

-> Assuming that readers have a �xed time budget for reading,
wouldn�t the addition of a variable input (papers/authors) to a
�xed time input imply diminishing returns?
Or is diminishing returns a feature of the production of authors
with readers as an input?

-> Are readers perfectly substitutable inputs?
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Consideration of Capacity Constraints I

In reality, the �nal quality of the journal is found where a
capacity constraint binds (either we exhaust the number of
readers available, or the number of authors).

Hence the changes in the numbers of academics under the
removal of copyright are important to our social welfare results
when we consider capacity constraints.

If removal of copyright increases the numbers of readers and
authors at each quality level (model 1 and 2 conditions), then the
capacity constraint must bind at a lower level of quality as
compared to the copyright-scenario.
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Consideration of Capacity Constraints II

Thus, removal of copyright should lower the journal quality in
models 1 and 2.

In these cases, the question arises whether the positive direct
welfare e¤ect from removal of copyright is larger than the negative
indirect welfare e¤ect of the reduction in quality due to the
capacity constraints.

On the other hand, in model 3 both readers and authors may
decline when copyright is removed.
In this case the capacity constraint would bind at a higher level
of quality, and so removal of copyright will increase the journal�s
quality.
The question arises whether the negative direct welfare e¤ect from
removal of copyright is larger than the positive indirect welfare
e¤ect of the increase in quality due to the capacity constraints.
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Ideas for Further Research (Impact Factor as a Proxy for
Journal Quality)

Our models generate speci�c numbers of authors and readers.

We can understand the number of readers per published paper,
nr
na
, as a measure for the impact of the journal.

The ISI impact factor (cites per published paper) is the number of
readers per published paper, nrna , multiplied by the probability of
citing.
We attempt to identify an appropriate function for the probability
of citing (as a function of the quality of the journal article read).
The analysis of impact factors may bring us closer to a reasonable
measure of quality.
We may also analyse the validity of the ISI impact factor as an
indicator of journal quality.
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Thank you very much for your attention!
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Example for open access journal where copyright remains
with authors

Figure:
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