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The prices of for-profit academic journals 
have increased rapidly over the past decade 
(Barbara Albee and Brenda Dingley, 2001). 
There remains substantial debate as to the ex- 
planation for these increases. Among those put 
forward are the increased concentration of the 
journal industry (see e.g., McCabe, 2002) and 
the relatively recent effort by major publishers 
to bundle print and electronic journals (Aaron S. 
Edlin and Rubinfeld, 2004). While both expla- 
nations are undoubtedly important, what is 
missing is the significant role of the primary 
customers of journal publishers-the academic 
libraries. As agents of college and university 
faculties, libraries serve the interests of their 
principals while having only limited informa- 
tion about faculty journal demands. Facing little 
or no hard budget constraint, faculty are un- 
likely or unwilling to make difficult allocative 
choices. As a result, libraries have been making 
hard choices for years (between journals and 
books, and among journals), in a world of in- 
creasing budgetary pressure. 

Given that electronic transmission of knowl- 
edge is becoming increasingly important, an 
understanding of the reasons for the increases in 
journal prices is a vital element in the ongoing 
discussion of best mechanisms by which schol- 
arly communications can be disseminated. In 
this paper, we formulate a model of library 
journal demand and suggest how it can be used 
to analyze the optimal pricing of journals by 
publishers. This represents part of a larger 
project whose long-range goal is to explain the 
pattern of journal pricing over time, and to 
evaluate two broad policy questions: (i) To what 

extent have mergers and/or bundling practices 
been responsible for the increase in journal 
prices? (ii) To what extent are journal prices 
likely to change in response to changing library 
acquisition strategies (reallocation of budgets 
between serials and books, journal sharing 
among libraries, setting hard budgets, etc.)? 

I. The Model 

Libraries purchase journals on behalf of the 
users of the journals: the readers. They do so by 
ranking the journals according to both character- 
istics and price, and purchasing the top-ranked 
journals until their budget is exhausted. We model 
this behavior following a framework similar to the 
discrete choice model (Daniel McFadden, 1981). 
Unlike more traditional discrete-choice demand 
models, we allow consumers to choose not just 
their top option, but their top n options, where n, 
the number of journals that fit into the budget, is 
endogenous. 

Formally, let the "utility" a library i E { 1, ... 
I} gets from journal j E { 1 

...., 
J} be 

ij 
= 

xjpi 
- 

Oa,pj 
+ 

Eij 

where pj is the price of the journal, xj are ob- 
served journal characteristics (e.g., subfield and 
citations), and Esi is a random term. The vector 
Pi captures library-specific taste parameters for 
observed characteristics. The parameter ai ac- 
counts for price and can be considered the 
shadow price of the library budget constraint. 

The library-specific taste parameters, Pi and 
ai are modeled as 

(i= + AD ?+ 
v 

at a 

where Di are observed library attributes (for ex- 
ample, characteristics of the institution and the 
faculty), A is a parameter matrix, and vi is a vector 
of unobserved library specific taste shocks. 

The library has an exogenous budget Bi for 
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buying journals. A library will purchase jour- 
nals by going down the list of journals (ranked 
according to uij) and buying all journals until it 
cannot afford the next journal on the list. Define 
the cutoff quality, u*, for each library, as 

J 

u = argmax PkPX 1 (uik 
- 

u) 
k= 1 

subject to 

SpIk x 1(uik u*) 5 Bi 
k= 1 

u•E {uil ,..., UiJ 

where 1(0) is the indicator function. The library 
then purchases all journals such that 

uij 
u1I 

While the model is straightforward, the price 
effects are unique. As the price of a journal, say 
the Journal of Economic Theory (JET), in- 
creases, there are two possible effects. First, the 
price increase might lower the ranking of JET. 
If JET is ranked sufficiently high, the demand 
for JET will be unaffected, since JET will still 
be above the cutoff. Second, assuming that the 
budget is fully expended on journals, an in- 
crease in the price of JET will crowd out a 
marginal journal, say (solely for purposes of 
discussion), the Journal of Public Economic 
Theory (JPET). If JET is ranked higher than 
JPET, a library will continue to purchase JET, 
despite the price increase, but the library will no 
longer purchase JPET. 

For a given ranking and a given budget this 
model generates non-smooth price responses: 
no effect on demand almost everywhere, with 
occasional discrete jumps in demand as a mar- 
ginal journal is dropped when there is no slack 
in the budget. With heterogeneity in either bud- 
gets or the ranking, given by a continuous dis- 
tribution, the demand is smoothed out and is 
well-behaved. 

In order to address the effect of acquisitions 
and bundling on pricing we pose a standard 
static pricing model of journal publishing. Sup- 
pose there are F for-profit publishers, each pub- 
lishing some subset, Jf, of the j = 

1,...., 
J 

different journals. The profits of publisher f are 

Hf= I (p,- mc1)qJ(p)-Cf 
jE~f 

where qj(p) is the quantity sold of journal j, 
which is a function of prices of all brands, mcj 
is the constant marginal cost of production, and 

Cf is the fixed cost of production. 
The first-order conditions with respect to 

price are:2 

q(p) - flPre(p)(p - mc) = 0 

where 

-a 
( qj(p)/Ia. 

if 3f: {r,j} C ~ f (Pe) = 
0otherwise. 

These J equations imply markups and marginal 
costs for each journal: 

p - mc = fPre(p)-'q(p) :• 
mc 

= p 
- 

p(p)-q(p). 

We use these equations in several ways. First, 
we use estimates of the demand system to com- 
pute the implied marginal costs. Second, in or- 
der to simulate the effects of acquisitions on 
price, we define fOpost in the same way we 
defined 1pre using the post-acquisition structure 
of the industry. The predicted post-acquisition 
equilibrium price, p*, solves 

p* 
= m + fpost(p*)-lq(p*) 

where m• are the marginal costs implied by 
the demand estimates and the pre-acquisition 
ownership structure. Third, we will simulate 

1This basic model ignores ties and issues of non- 
divisibility. An extension of this model would include the 
purchase of other materials by the library (e.g., mono- 
graphs). This would imply that even if the total library 
budget is exogenous, the amount used to purchase journals 
will be endogenous. 

2 The pricing behavior of nonprofit journals can be 
treated in a similar way by assuming they set prices equal to 
average costs. 
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the optimal pricing assuming journals are 
bundled. 

II. Data and Estimation 

We estimate the demand model using a panel 
data set of price data for over 200 economics 
and management journals for the libraries of all 
two- and four-year Georgia colleges and uni- 
versities for the period 1988-2001.3 We 
merged the pricing data with time-series infor- 
mation on library holdings, journal quality (as 
measured by the number of articles and the 
number of citations), and a budgetary measure 
(the total library budget of each institution). 

We estimate the parameters, 3, a, the ma- 
trix A, and the parameters of the distribution 
of v and F, denoted F(v, E), by maximizing 
the probability of a library choosing its ob- 
served portfolio. Assuming independence of 
the errors across libraries, the log likelihood 
is given by 

LL(O) Pr(PIX, A,, B,, 0) 

Z Pr(u, > u Vj E P, and 
i= J0) 

u,k < u* V k E J\PilX, A,, B,, O) 

where Pi is the observed portfolio held by li- 
brary i, X is a matrix capturing the characteris- 
tics of all journals, 0 denotes the parameters of 
the model, and u* is defined above. 

Computation of this likelihood is difficult. 
We have explored two approaches. First, we 
explored a simulation approach. For each li- 
brary we made several thousand draws from 
F(v, E), and computed the probability of the 
observed portfolio (by looking at the fraction of 
simulation draws for each library that predicted 
the portfolio as the choice). 

Unfortunately, this approach proves cumber- 
some when library portfolios contain a large 
number of journals. Therefore, we substituted a 
more efficient alternative. The (marginal) prob- 
ability of choosing a given portfolio is the sum 
of the probabilities of choosing the portfolio 
given a particular ranking, summing over all 
possible rankings. Because there are many pos- 
sible rankings, we use simulation to compute 
the sum. Specifically, we choose a small num- 
ber of rankings of the chosen journals, and then 
for each ranking, we compute the probability of 
choosing the portfolio, average the probability 
over the chosen rankings, and multiply by the 
number of possible rankings. 

Formally, let P denote a particular portfo- 
lio (subset) of the journals and let #(P) de- 
note the number of journals in this subset. 
Denote the journals not included in P by 
J\P. Assume that the ranking of the journals 
within the chosen portfolio is known. Label 
the highest-ranked journal as 1, second as 2, 
and so forth up to the number of elements in 
the portfolio, #(P). Then 

Pr(ranking) 

= Pr(l1 2 ..- #(P) 
_ 

J\P) 

= Hj(1)Hj\l (2)... Hj\{1,2, ..,#(P,)- 1}(#(P)) 

where H1p(k) denotes the probability that option 
k is ranked above all other options in the choice 
set P. The probabilities Hp(k) are given by the 
standard discrete choice formulas and can be 
computed either analytically or by simulation. 

Since the ranking is not known, we sum the 
probabilities of all possible rankings that yield a 
choice of the observed portfolio: 

Pr(PIX, Ai, B,, 0) 

(#P)! 

= 7 Pr(rankingklX, Ai, B,, 0). 
k=l 

The summation is over all the (#P)! permuta- 
tions of the elements in the observed portfolio. 
For large portfolios, computing the above prob- 
ability might not be computationally feasible. 
We note that 

3 We chose not to include data on K-12 institutions. We 
expect to use a similar data set for Minnesota to test more 
complex versions of this model. 
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(#~5 

Y Pr(rankingklX, Ai, Bi, 0) = (#P)! 
k= 1 

1 (#)! 
X 

(#p)! E Pr(rankingklX, Ai, Bi, 0) (#P)! 
kx (X A1, 

" H(X, Ai, Bi, 0). 

We compute FI(X, Ai, Bi, 0) by simulation. We 
draw L rankings from the set of possible 
rankings, and we use these to compute an esti- 
mate of the average probability, that is, 

fi(X, Ai, Bi, 0) 

1 L 

= > Pr(rankingklX, Ai, Bi, 0). 
k=l 

In Monte Carlo experiments even with L = 1 
the estimator seemed to perform well. 

We estimated a simple version of the model 
using one year of the Georgia data (1998), and 
a set of libraries that held at least five titles. We 
assumed no heterogeneity in the taste parame- 
ters (i.e., i = P and ai = a) and that sijt are 

independently and identically distributed, ex- 
treme value. The observed characteristics in- 
cluded number of papers published in the 
journal per year and the number of citations to 
articles published in the journal.4 The estimated 
effect of price is negative and statistically sig- 
nificantly different from zero. The effects of 
citations and number of papers are both positive 
and significantly different than zero as well. All 
these coefficients are of the expected signs. In 
the empirical work that follows, we will use 
these parameters to compute demand price elas- 

ticities and to simulate the effects of acquisition 
and bundling strategies, as we describe below. 

III. Analysis of Publisher Pricing 

Given the estimated library demand parame- 
ters, it is possible to evaluate the nature of 
journal pricing. Our ultimate goal is to answer 
several questions: (i) How are for-profit journal 
publishers setting prices generally? (ii) What 
effect does the acquisition by one publisher of a 
set of journals of another publisher have on 
journal pricing? (iii) How will journal publish- 
ers respond if libraries alter their purchasing 
behavior? (iv) What is the likely effect of bun- 
dling on journal pricing? 

Using the estimated parameters one can ad- 
dress these questions empirically. Here we dis- 
cuss informally some of the potential effects on 
pricing of acquisition and bundling. 

A. The Unilateral Effects of Acquisition 

In principle, one can use the model discussed 
in Section I to simulate the likely price effects 
of a hypothetical acquisition in a similar way to 
traditional merger simulation (e.g., Nevo, 
2000). The difference stems from the different 
demand system we introduce and the implica- 
tions it has for cross-price effects. In a tradi- 
tional unilateral effects analysis, the merging 
firms will raise their prices post-merger because 
they internalize the substitution between their 
products (or decrease their prices if the products 
are complements). Since our supply model is 
the standard model, the same is true here. What 
is different is the way the cross-price effects are 
generated. Consider two journals: A and B. If 
journal A raises its price, there will be two 
separate effects. First, some libraries might 
change their ranking of A relative to other jour- 
nals. In some cases this change in ranking might 
be enough for some libraries to no longer pur- 
chase journal A. Out of those that no longer 
purchase A some might decide to purchase B 
instead. This is the standard substitution effect 
found in traditional unilateral effects analysis. 
Second, if A raises its price, some libraries 
might decide to continue purchasing it, and will 
no longer purchase journal B since they cannot 
afford it. This creates a negative price effect 

4 We used data for 43 colleges and universities with 
holdings of five or more titles (121 titles were represented in 
the subsample). The average institutional price was $319.57 
(for profits, $518.62; nonprofits, $110.40), and the maxi- 
mum was $1,769 (the Journal of Econometrics, an Elsevier 
journal). The mean number of citations (measured over a 
five-year window) was 433.28 (for profits, 364.35; nonprof- 
its, 505.71). The average holding was 40.4 titles, with the 
maximum holdings, 202, represented by the University of 
Georgia. 
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between the two journals, thus generating 
complementarities between the products. 

Now consider a merger of these two journals. 
The two effects just described impact in oppos- 
ing directions: the first will generate higher 
prices post-merger, while the second will lead 
to lower prices. In reality, which effect domi- 
nates will determine if prices go up, down, or 
stay the same post-merger. In traditional merger 
simulation, the size of the cross-price effect, and 
therefore the impact of the merger, is directly 
related to how "close" the products are in some 
characteristics space. That is also the case for 
the first effect we discuss above: if two products 
are close in ranking, it is more likely that a 
library that drops one will purchase the other. 
However, for the second effect closeness is not 
important. It is more likely to be relevant when 
one journal is infra-marginal and the other mar- 
ginal. (Thus, our analysis will be apply equally 
if our previous example refers to JET and the 
International Journal of Industrial Organiza- 
tion rather than JET and JPET.) 

B. Bundling 

We now analyze the likely effects on pric- 
ing if a publisher with market power were to 
follow a pure bundling strategy (and there is 
no price discrimination).5 Suppose as before 
that a publisher owns two journals, A and B, 
and that initially the publisher has chosen 
profit-maximizing prices for the two journals 
without accounting for bundling. Suppose 
also that distribution costs are relatively low 
and unaffected by the bundling decision. Be- 
cause A is ranked higher than B, B is the 
marginal journal for some libraries. As we 
saw in the previous section, it is the potential 
loss of revenue on the sale of B that effec- 
tively constrains the pricing of the publisher. 
Now assume that the publisher bundles jour- 
nals A and B so that the purchase of journal A 
is conditioned on the purchase of journal B. 
Assuming that the bundle is sufficiently 
highly valued to be non-marginal for most 

libraries, journals owned by other publishers 
will become marginal, and a price increase 
will become unambiguously profitable. 

The equilibrium implications of such a bun- 
dling strategy remain to be developed. How- 
ever, several implications seem likely in an 
oligopolistic world with a competitive fringe 
(the nonprofits). First, the bundling of some or 
all print journals is likely to be an equilibrium 
strategy for all firms with substantial market 
power. Second, such a bundling strategy may in 
some cases deter the entry of new for-profit 
journal publishers, whose journals are more 
likely to be marginal in a bundling world than in 
a non-bundling world. 

IV. Concluding Remarks 

We estimate a basic model of the demand of 
libraries for economics journals. Using the basic 
model structure, we have explained why (absent 
efficiencies), the acquisition of one publisher's 
journals by another may in theory lead to either 
higher or lower prices. We have also explained 
why bundling is likely to unambiguously lead to 
higher journal prices. 

Where do we go from here? We are currently 
applying and extending the analysis in several 
ways. First, we are estimating demand functions 
that allow for more library heterogeneity. Sec- 
ond, we are simulating the likely unilateral price 
effects of various acquisitions. Third, we plan to 
simulate the likely equilibrium price effects of 
various bundling strategies. 

Our approach can serve as the basis for an 
analysis of a number of policy issues. First, 
publishers have begun to bundle print, elec- 
tronic, and both print and electronic journals. 
What likely price effects can be expected as 
bundling strategies evolve? Second, how does 
the analysis of pricing and bundling change 
when one accounts for endogenous library bud- 
gets, and if libraries alter the means by which 
they rank journals (e.g., by creating an incentive 
for faculty to face real prices when making 
recommendations for journal acquisition and 
maintenance)? Third, what are the efficiencies 
that result from acquisitions and/or journal bun- 
dling? Accounting for efficiencies, what are the 
likely effects of each of these strategies? Fourth, 
are there too many journals? If so, what are the 

5 For an explanation of why the advent of electronic 
publishing has made bundling a more appealing strategy for 
publishers, see McCabe (2004). 
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social welfare implications if individual jour- 
nals exit the industry? 
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