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1. Introduction

The traditional model of scientific publishing that is based on charging readers subscription or usage fees for access
to scientific content has been intensively criticized for many years (e.g., Malakoff, 2003). Key concerns are that scientists
provide content for free but have to pay to read it, and that publishers monopolize the access to the results of taxpayer-
funded research and turn it into private profits (e.g., Buranyi, 2017). As a result, the alternative model of open access (OA)
publishing has gained momentum. The central idea of open access publishing is that every interested reader can access
content without any restrictions (Laakso et al., 2011). However, not charging for access requires other forms of financing the
services that publishers provide (e.g., layout, distribution). The key solution in most open access publishing models is that
authors pay for these services via so-called article processing charges (APCs).

In this paper, we aim to elicit the willingness to pay (WTP) of authors for open access publishing. Authors want their
papers to be read, discussed, and cited, so they want to facilitate access to them as much as possible. But how much are
they willing to pay for it? This question is of great interest both from a business perspective and from a social welfare
point of view. Publishers have to reinvent their business models and ask themselves whether they can cover their costs by
charging authors rather than readers. The more authors are willing to pay for open access publishing, the more they can be
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charged for it. From a society’s perspective, authors’ willingness to pay enters social welfare both directly and indirectly as
an indication of how much authors believe open access will increase the reception of their research. Thus, the higher the
authors’ willingness to pay, the more governments should push for a transition to open access and the more they should be
willing to financially support this transition.

In Section 2, we provide background on open access publishing, related business models, and institutional arrangements.
In Section 3, we report the results of a choice-based conjoint (CBC) analysis measuring stated preferences of 243 economists
in Germany, Austria, and Switzerland regarding their valuations of open access publishing in the “Top 5” economics journals.
The restriction to these “Top 5” journals has several advantages. First, all of them are general interest journals that are most
highly regarded in all subfields of economics, so they are of similar importance to all economists. Second, the perceived
quality differences between them are sufficiently small, so that quality does not dominate the willingness to pay for open
access. Finally, all of these journals can be subscribed to or accessed via libraries at similar costs. For these reasons, they
are ideally suited for a CBC analysis. However, we must keep in mind that these are top journals, so willingness to pay
for open access is probably higher than for journals of lower rank. Moreover, the CBC study involved hypothetical choices.
Thus, our results should be interpreted as an upper bound on the willingness to pay. We show how willingness to pay is
correlated with participants’ demographic characteristics and their perceptions of open access publishing, which provides
some insights into the factors that determine the valuation of open access. In addition, our study also provides information
about willingness to pay for the different journals, that is, how much more authors are willing to pay for their paper being
published in journal A rather than in journal B.

One drawback of any CBC analysis is that it elicits hypothetical responses. In Section 4, we report on another study
that uses field data on actual payments made by authors at four open access medical journals. These journals use a “Pay-
What-You-Want” (PWYW) pricing strategy, that is, authors can voluntarily decide how much they want to contribute to
the publishing costs of their open access publication. PWYW is a pricing strategy that delegates the pricing decision to the
customer. The customer does not have to pay anything, but many customers make positive payments and are often willing
to pay substantial amounts (Kramer et al., 2017; Schmidt et al., 2015). Therefore, the payments we observe here should be
regarded as a lower limit of willingness to pay, as they only cover what authors are voluntarily willing to contribute to open
access publishing. Furthermore, the medical journals using this strategy are more specialized than the “Top 5” economics
journals included in the CBC analysis. Nevertheless, the results of this field study are consistent with the results of the CBC
analysis, and both studies together provide a plausible upper and lower bound of authors’ willingness to pay for open access.
In the final section (Section 5), we discuss our findings and provide implications for policy makers.

2. Background on open access publishing

Publishers typically implement open access policies either as “pure” open access in journals that make all articles avail-
able to readers without restrictions and free of charge, or as “hybrid” open access in journals in which only the articles of
authors who paid the publication fee are open, but all other articles are not, so libraries (and readers) still have to pay for
access to these journals. The latter has raised criticism of “double dipping”, that is, that publishers charge twice for access
to an article via subscription fees and the APCs of the authors who want to “release” their paper for open access.

Some large research funding institutions and groups of universities have attempted to find institutional open access
agreements with scientific publishers. The European Commission has made the transition to open access a priority, and
many institutional funders are targeting at 100% open access in a few years.! One prominent example is “Projekt DEAL”,
an alliance of German universities and science organizations, which recently reached an agreement with Springer Nature,
a large science publisher.? According to this agreement, scientists represented by Projekt DEAL can publish open access in
Springer Nature’s pure and hybrid open access journals, and access all non-open access articles. For this purpose, Projekt
DEAL pays APCs for publications of eligible authors in Springer Nature’s open access journals according to the publisher’s
APC price list, and pays for publication in hybrid journals “Publish and Read (PAR)” fees based on a reference budget and a
reference number of articles.> The University of California announced a similar agreement, which is the largest open access
agreement in North America to date, signaling increasing global momentum and support for the open access movement.*

A key question in any open access business model, and in institutional agreements such as Projekt DEAL, is how much
to charge (from a publisher’s perspective), or how much to pay (from an author’s or scientific institution’s perspective),
for an open access publication. A better understanding of authors’ willingness to pay for open access publishing can help
publishers in calculating APCs, and it can support scientific institutions in their negotiations with publishers so that the
scientific institutions do not have to rely on publishers’ calculations (“list prices”).

Given the importance of this question for authors, publishers, and funding institutions, it is surprising that prior research
on open access publishing and related models have largely neglected the aspect of authors’ willingness to pay for open
access.” Research on open access publishing has shown that there is enough “money in the system” to fund a switch to an

https://ec.europa.eu/info/research-and-innovation/strategy/strategy-2020-2024/our- digital-future/open-science/open-access_en.
https://www.projekt-deal.de/springer- nature-contract/.

The details of the agreement can be found at https://doi.org/10.17617/2.3174351.
https://www.universityofcalifornia.edu/press-room/uc-reaches-groundbreaking-open-access-deal-leading-global- publisher.

See also the discussion in this scientific blog entry: https://blog.scielo.org/en/2013/09/18/how-much-does-it-cost-to-publish-in-open-access.
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open access system similar to the goals of Projekt DEAL (e.g., Schimmer et al., 2015). In addition, the high concentration and
lack of competition has been a concern regarding the successful change to an open access regime (e.g., Bjork, 2017).

3. Conjoint study

Conjoint analysis is a survey-based method used in marketing and economics to estimate consumer preferences. It is one
of the most popular market research methods for assessing how consumers with heterogeneous preferences trade off the
various benefits they derive from product attributes and the disutility of the price they have to pay (e.g., Wittink and Cat-
tin, 1989). Conjoint analysis has been used primarily in consumer or business-to-business environments where respondents
must make trade-offs related to their own or a company’s budget. Considering that researchers typically have to make trade-
offs related to their research budget (e.g., travel, paying subjects, or open-access fees), we believe that conjoint analysis is
well suited to address our research question.

To better understand preferences and willingness to pay for open access publishing, we conducted a choice-based con-
joint study (also termed discrete choice experiment). This method of preference measurement is particularly well suited for
our setting. First, CBC requires respondents to make choices and therefore provides a high degree of realism, as also con-
sumers in a marketplace usually have to make trade-off decisions and choose among alternatives. Second, the hypothetical
nature of the choices made in the CBC allows us to measure preferences both for actual journals, with their actual open
access policies and publication fees, and for hypothetical combinations of journals, open access policies, and publication
fees.

3.1. Method

In CBC analysis, consumers’ preferences for product attributes are elicited by offering them the choice from a selection of
product alternatives (represented by combinations of well-defined product attributes). Respondents are asked to choose their
most preferred option from a set of product alternatives or, if available, to select the “no-choice option” to signal that none
of the alternatives is acceptable to them. This procedure is repeated for multiple sequential choice sets, each set containing
alternatives that are systematically varied according to an experimental design. The elicited information allows estimating
the respondents’ utility functions and provides insights into their preferences for product attributes and their willingness to
pay. The aim is to uncover how much consumers like or value (i.e., derive a utility from) specific products, which then leads
to a choice. Conjoint analysis assumes that products are bundles of attributes. The method seeks to uncover the utilities
that each attribute (and attribute level) adds to the overall utility of a product by systematically varying specific levels of
the attribute.

Conjoint analysis is a decompositional method, that is, it elicits the total utility respondents obtain from the experimen-
tally varied product concepts and then decomposes the total utility into the utility of the products’ attributes including the
price (so-called “part-worth utilities” or just “part-worths”) using statistical methods. Prior research on conjoint analysis and
preference measurement is usually based on the assumption of a linear-additive utility model (Cui and Curry, 2005). For the
purpose of our study, we also assume that the utility function is additively separable in the journal, the open access policy,
and the publication fee. This assumption appears well justified in the current context because the journals under consider-
ation are similar in terms of readership, prestige, and citations, so there is no obvious reason why the effect of open access
policy and publication fee should differ across journals.

The basis for the utility model in CBC is random utility theory (RUT). RUT proposes that the overall utility u of consumer
c for a product i is a latent construct that includes a systematic component v and an error component &, i.e., Uc; = Vi + &¢;
(McFadden, 1981). The theory’s underlying assumption is that a consumer chooses the most preferred product from the set
of alternatives, which is the product that offers the highest net utility (Louviere and Woodworth, 1983).

Choice models can be differentiated according to the assumptions about the stochastic error component (see
Train, 2012 for an overview). Assuming the error to be independent and identically distributed as Type I extreme value
(i.e., Gumbel), consumers’ choice behavior can be described by a multinomial logit (MNL) model. The MNL model thus
translates utilities into multinomial choice probabilities. For a detailed overview of the economic foundations of conjoint
analysis, see Allenby et al. (2019) or Eggers et al. (2019).

Based on a random-utility model, we assume that the probability that respondent ¢ chooses alternative i in choice set s
is as follows:

_ exp(uc,)
exp(Uenc) + Dy, €XP (Uey)

_ eXp(Zje] ZmeMj ,Bc.j,m X Xi jm — lgc,price X pi)
exp(Benc) + Zf’gls exp(Zje] ZmeMj ﬁc,j,m X Xir jm — ,Bc,price X pi’)

Prc‘i.s

(1)

VceC iel, seS,
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Table 1
Attributes and attribute levels in conjoint study.
Attribute Levels Number of attribute levels
Journal American Economic Review, Quarterly Journal of Economics, Econometrica, Journal of 5
Political Economy, Review of Economic Studies
Open Access Policy Pure Open Access, Hybrid Open Access, No Open Access 3
Publication Fee $0, $500, $1,000, $1,500, $2,000, $2,500, $3,000, $3,500, $4,000 9

and the probability that consumer ¢ chooses the no-choice option is

exp(ﬂC,NC) (2)
EXp(:BC.NC) + Zi’els EXp(Zje] ZmeMj IBC,j.m X Xy jm — ,Bc.price X pi’)

Prc,NC,s =

VceC iel seSs.

The variable and parameter definitions are the following:

Preis probability that consumer ¢ chooses alternative i in choice set s

Prencs probability that consumer ¢ chooses the no-choice option NC in choice set s
Uc utility of alternative i for consumer ¢

Ue Ne utility of no-choice option NC for consumer ¢

Bejm parameter (part-worth) of the level m of attribute j for consumer ¢ (assuming part-worth model)
Xi jm dummy variable indicating whether product i features level m of attribute j
Be.price price (publication fee) parameter for consumer c (assuming vector model)

Di price (publication fee) of alternative i

Bene parameter (utility) for the no-choice option NC for consumer ¢

S index set of choice sets

C index set of consumers

I index set of alternatives

Is index set of alternatives in choice set s (not including the no-choice option NC)
] index set of attributes without price (publication fee)

M; index set of levels for attribute j

To estimate economists’ preferences for open access publishing, we designed a (conjoint) survey. The survey consisted
of two parts. In the conjoint portion of the survey, we first introduced respondents to the attributes and attribute levels
included in the choice tasks. We considered the three attributes with the following associated levels depicted in Table 1.

We explained to respondents that they would see a series of choice tasks, each featuring three different alternatives to
publish their paper and an option not to choose any of the alternatives (in which case their paper would not be published
in any of the journals appearing in the task—“no choice” option). Alternatives and choice tasks were created according to a
computer-generated randomized design using Sawtooth Software’s balanced overlap method (Lighthouse Studio 9.8.1). Each
respondent was exposed to fourteen choice tasks (twelve random tasks and two fixed tasks). A sample choice task is shown
in Fig. 1. Respondents were also asked to assume that their paper would be accepted by any of the suggested journals with
certainty, if they chose this journal. We also explained to them that each choice was independent of all other choices.

In the second part of the survey, we asked respondents about the maximum fee that they were willing to pay to re-
lease their paper as an open access (vs. no open access) publication in each of the journals, their publishing behavior, their
attitudes and opinions related to open access publishing, and their demographics. These control variables allow us to ex-
amine whether and how willingness to pay is related to age, sex, tenure, and attitudes and opinions towards open access
publishing.

3.2. Results and discussion

To recruit respondents, we sent an invitation to participate in our survey by e-mail to 1685 economists at universities
in Austria, Germany, and Switzerland in November 2019. We received 246 completed questionnaires. It is a common and
well-accepted practice to remove respondents who “straight-line” or always select the same option (such as the rightmost
choice) (Allenby et al., 2014). The idea is that these “straight-liners” are not putting sufficient effort into the choice task
(Allenby et al., 2014). Of the 246 complete questionnaires, only three respondents displayed straight-line behavior and were
eliminated. The remaining 243 respondents were considered for inclusion in the analysis.

Our sample is largely male (79.4%), with a median age of 42 years. The majority of the respondents are professors (50.6%),
followed by postdoctoral researchers (19.3%), and assistant professors (16%). The vast majority (90.9%) of them is employed
at public universities.

To analyze the conjoint data, we used the hierarchical Bayes model (HB) from Sawtooth Software. This enables us to es-
timate part-worth utilities at the individual level. Bayesian hierarchical models are now by far the dominant method for use
in analysis of choice-based conjoint data (e.g., Allenby et al., 2014). The reason for the widespread use of Bayesian methods
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Which of the following alternatives would you choose?

(1 of 14)

Journal Quarterly Journal Review of Econometrica None: | do not

of Economics Economic want to publish
Studies my paper in any
of these journals
Open Access No Open Access Hybrid Open Pure Open under the offered

Policy ® Access Access conditions.
Publication $500 $3,000 $1,500
Fee @
Select Select Select Select

0% I 100%

Fig. 1. Sample choice task.

is the ability to conduct inference at both the individual respondent level as well as on the aggregate level (Allenby et al.,
2014).

The idea of the HB model is that the aggregate sample of respondents is used to determine the distribution of part-
worth utilities. The distribution then serves as a basis to draw conditional estimates for each individual respondent given the
respondent’s choice data (Eggers et al., 2019). Thus, the HB model consists of two hierarchically connected levels. The lower
level describes the probabilities of choosing a particular alternative given the respondent’s part-worth utilities (i.e., the MNL
model). The higher level relates the respondents’ part-worth utilities to all other respondents by assuming a multivariate
normal distribution of the utilities, characterized by a vector of means and a matrix of covariances. Using an iterative process
(e.g., Metropolis-Hastings algorithm), the model parameters can then be estimated (Chen et al., 2000).

Twelve of the fourteen choice tasks that we included in our survey were randomly generated and used for part-worth
estimation. We used the two fixed tasks for reliability® and validity’ testing. We specified a part-worth (dummy) coding for
the attributes journal and open access policy, whereas we coded publication fee as a linear® term. Additionally, we imposed
a sign restriction on the publication fee coefficient to only negative values (Daly et al., 2012). We used a total of 100,000
Markov Chain Monte Carlo (MCMC) iterations, with 20,000 iterations for burn-in purposes and 80,000 iterations after con-
vergence. The estimated part-worth utilities (averages) are provided in Table 2.

To characterize the relative importance of each attribute, we consider attribute importances.® The attribute importance
w; of consumer c for attribute j (from the set of attributes: journal, open access policy, publication fee) can be calculated
based on the relative range of the part-worth utilities, that is, the difference between the most and the least preferred
attribute level, relative to the sum of the ranges across all attributes:

W max(f,;) — min(B.;)
Y Y g (max(Be) - min(Be.))

The average importance of the attributes (calculated on the respondent level and then averaged) is reported in Table 3.

(3)

6 91.36% of the participants answered consistently (i.e., they chose the same alternative in the two fixed tasks).

7 First choice hit rates were 86.42% and 86.01%.

8 We assumed the (negative) effect of the publication fee on utility to be linear, i.e., a vector utility function (Orme 2007, p. 2). The use of a part-worth
utility function allows to account for nonlinearities in publication fee. However, we chose to use a linear publication fee function because using a part-
worth utility function comes at the cost of increased parameters to estimate. Moreover, using a linear publication fee parameter simplifies the calculation
of respondents’ WTP.

9 For a detailed discussion of attribute importance, see Eggers et al. (2019).
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Table 2
Average part-worth utilities.
Average utilities? SDP
Journal American Economic Review 15.59 24.83
Quarterly Journal of Economics 1.85 26.71
Econometrica 13.51 29.22
Journal of Political Economy -6.83 17.07
Review of Economic Studies -24.13 31.05
Open Access Policy Pure Open Access 28.00 26.41
Hybrid Open Access 0.21 8.41
No Open Access -28.21 2717
Publication Fee* -45.18 18.90
None —104.64 190.61

Note: N = 243.
2 Average of the part-worth utilities estimated on the individual level for each respondent.
b Standard deviation reflects heterogeneity among respondents.
¢ Publication Fee coefficient expressed in $1000s.

Table 3
Average importances of attributes.

Average importance  SD

Journal 19.03% 20.17

Open Access Policy  20.73% 15.36

Publication Fee 60.24% 25.20
N = 243.

Result 1: Journal and open access policy are about equally important in affecting the choices of respondents. Publication
fee has the greatest influence on respondents’ choices (~60%) and is about three times as important as each of the other
two attributes (~20% each).

In this paper, we are particularly interested in respondents’ preferences for the open access policy attribute. The part-
worth utilities in Table 2 reveal that, on average, pure open access is preferred to hybrid open access (28.00 vs. 0.21), and
hybrid open access is preferred to no open access (0.21 vs. —28.21).

Fig. 2 illustrates the distribution of the individual-level part-worth utilities from the HB estimation. The figure reveals
considerable heterogeneity in the preferences of the respondents for the different attributes and attribute levels. This het-
erogeneity across respondents is particularly evident in the attribute levels Quarterly Journal of Economics, Econometrica, and
Review of Economic Studies, as well as in the two extreme levels of open access policy, pure open access and no open access
(see also the standard deviations reported in Table 2).

Table 2 further reveals that the respondents in our sample, on average, prefer a publication in the American Economic
Review over a publication in Econometrica, a publication in Econometrica over a publication in the Quarterly Journal of Eco-
nomics, a publication in the Quarterly Journal of Economics over a publication in the Journal of Political Economy, and a
publication in the Journal of Political Economy over a publication in the Review of Economic Studies.

Specifically, however, we are interested in whether and how much respondents in our sample are willing to pay for
open access. From the conjoint data, we can compute a willingness-to-pay measure. We do this by expressing part-worths
in monetary terms by dividing by the price coefficient. We first consider the change from no open access to pure open
access. Therefore, we compute the difference between respondents’ individual-level part-worths for “pure open access” and
“no open access” and divide it by their publication fee coefficient. Summary statistics of this simple monetization of the
difference in utility to a dollar measure are provided in Table 4.

In our sample, the median WTP (Sonnier et al., 2007) for having a paper published in a pure open access journal rather
than a no open access journal is $1,037.8.1° Fig. 3 shows a histogram of the monetized differences in part-worths.

Result 2: On average, respondents prefer pure open access to hybrid open access, and prefer hybrid open access to no
open access. The median WTP (monetized difference in part-worths) for having a paper published in a pure open access
journal rather than a no open access journal is about $1,000.

In the second part of our survey, we also asked respondents directly about their WTP for having their paper published
as a “pure open access” publication (rather than a “no open access” publication) in the “Top 5” economics journals. The
stated!! WTP for the different journals range close together, which supports the assumption of additively separable utilities
for journal and open access policy. If anything, the stated WTP for an open access publication in the Review of Economic

10 We can likewise calculate a WTP measure for the feature-change from no open access to hybrid open access. The corresponding median WTP for
having a paper published in a hybrid open access journal rather than a no open access journal is $524.2.

11 Stated WTP may be different when payment is hypothetical (vs. real). In addition, different value elicitation methods may lead to undervalua-
tion/overvaluation bias of WTP estimates (Miller et al., 2011; Voelckner, 2006).
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Fig. 2. Distribution of Individual-Level Part-Worths from HB Estimation. Note: Each point corresponds to the estimated utility (normalized) of a respondent
(N = 243). Red diamonds represent means (see Table 2). (For interpretation of the references to color in this figure legend, the reader is referred to the
web version of this article.)
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Fig. 3. Histogram of Monetized Differences in Part-Worths (Pure Open Access — No Open Access). Note: Only observations above the 1st percentile and
below the 99th percentile included (N = 237).

Table 4

Monetized difference in part-worths (Pure Open Access — No Open Access).
N Mean ($) SD ($) Median ($)  Min ($) Max ($)
243 21735 11,806.1 1037.8 —15,1181.1 54,122.6
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Table 5
Stated willingness-to-pay for open access publication and Social Sciences Citation Index (SSCI) Journal Impact Factor
(JIF) for “Top 5" Economics Journals.

Journal N Mean ($) SD ($) Median ($) Min ($) Max ($)  SSCI JIF
American Economic Review 243 15471 21713 1000 0 25,000 5.561
Econometrica 243 1526.6 2155.8 1000 0 25,000 3.992
Journal of Political Economy 243 1430.5 2077.0 1000 0 25,000 5.504
Quarterly Journal of Economics 243 1531.9 2389.7 1000 0 30,000 11.375
Review of Economic Studies 243 13239 1819.4 800 0 20,000 4.890

* 2019 Journal Impact Factors. Retrieved from https://jcr.clarivate.com on October 12, 2020.

Open access (pure and hybrid) journals attract
a larger readership than subscription journals.

Open access (pure and hybrid) stimulates innovation. o

Open access (pure and hybrid) journals are cited
more often than subscription fee journals.

Open access (pure and hybrid) journals have lower
standards than subscription fee journals.

| am well informed about the current debate
on open access publishing.

1 2 3 4 5 6 7

Fig. 4. Attitudes and Opinions Related to Open Access Publishing. Note: Red diamonds represent means. Error bars represent +/— 1 standard error. N = 243.
(For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)

Studies is somewhat lower than for the other journals. We also find no significant relationship between the stated WTP and
other journal indicators such as the Social Sciences Citation Index (SSCI) Journal Impact Factor (JIF). Interestingly, although
the Quarterly Journal of Economics has an impact factor that is almost three times higher than that of Econometrica, the
median WTP for having a paper published as pure open access (vs. no open access) are almost identical for both journals.
Table 5 summarizes the responses.

In the survey, we also asked respondents about their general attitudes and opinions related to open access publishing.
Specifically, we asked about their agreement with statements on advantages and disadvantages associated with open access
publishing, and how well informed they felt about the current debate on open access publishing. Note that these statements
refer to open access in general and to the status quo, i.e.,, to journals that are already open access today (which tend to
be younger and less well established). We recorded responses on a 7-point Likert-type scale, ranging from 1 = “strongly
disagree” to 7 = “strongly agree”. Fig. 4 shows the results.

We are interested in better understanding our respondents’ motivation to pay for open access. For example, if respon-
dents want their work to be cited more often or read more, they should be willing to pay more if they believe that open
access has a strong impact on citations and readership. To examine this question, we estimated simple linear models to
explain the monetized differences in part-worths between pure open access and no open access by our respondents’ attitudes
and opinions regarding open access publishing and their demographics. The results are presented in Table 6. Note that we
only include observations above the 1st percentile and below the 99th percentile of the dependent variable.

The regression results show that older respondents are less willing to pay for open access. Similarly, female respondents
seem to be less willing to pay for open access.!? There is also a tendency of respondents holding a professorship (professor)
to be more willing to pay higher amounts for open access. More generally, the regressions indicate that a higher career
level (position) tends to be associated with a higher willingness to pay for open access. This could be explained by the
fact that full professors generally have larger research budgets than associate and assistant professors. However, postdoctoral
researchers are an exception to this trend, suggesting that open access is particularly important to this group of researchers,
despite presumably smaller research funds. An alternative explanation for why postdoctoral researchers are willing to pay
more for open access than assistant professors is that they tend to be more often employed by collaborative research centers

12 Note that the number of women among our respondents is rather small (N=42 in these regressions). Female respondents are statistically no less likely
to be professors than male respondents in our sample. Female respondents are slightly younger (M=42.34, SD=8.99) than male respondents (M=44.49,
SD=9.82), but the differences are small. Similarly, we find no relevant differences in terms of their attitudes and opinions toward open access publishing.
An analysis of how the other explanatory variables are moderated by the female dummy can be found in the Appendix.
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Table 6
Linear regressions.

Dependent variable
Monetized differences in part-worths (Pure Open Access — No Open Access)

(1) (2) (3) (4) (5) (6)

Larger Readership 395.80%** 78.64
(126.76) (160.98)
More Citations 586.43*** 458.38**
(175.50) (213.31)
Stimulates Innovation 322.15%** 37.45
(124.55) (178.71)
Lower Standards —315.56* -132.37
(176.02) (192.65)
Well Informed 224.73* 142.85
(123.34) (125.34)
Age -71.31* —65.90%* —67.53** —61.76%* —72.84** —58.73**
(30.56) (30.92) (30.52) (27.67) (30.21) (28.36)
Female (Dummy) —1622.58*** —1624.90%** —1642.78*** —1776.70%** —1674.45** —1632.70%**
(425.84) (426.84) (435.90) (443.20) (437.71) (439.12)
Position
Professor 3627.39%** 3047.96%** 3847.05%** 2803.35%** 2972.55%** 2570.19%**
(732.05) (878.71) (738.46) (680.93) (673.41) (909.23)
Associate Professor | Senior Lecturer 2460.60*** 1573.53** 2545.41*** 1526.53** 1748.93*** 1180.73
(550.30) (762.30) (585.28) (614.04) (589.33) (852.04)
Assistant Professor | Lecturer 1949.72#+ 1659.01** 2331.13*** 1326.92* 1630.45*** 1356.71
(560.80) (754.46) (612.33) (746.55) (614.54) (962.87)
Postdoctoral Researcher 2868.30%** 2364.38** 3174.69%** 2310.61** 2457.53** 1986.70**
(947.54) (1051.58) (960.13) (940.39) (972.39) (1004.10)
Adjunct Professor | Research Fellow | Researcher 1,878.31** 644.79 1,575.72*** 399.01 905.24 24428
(801.87) (831.01) (600.41) (745.23) (596.42) (1,058.86)
Constant 899.96 930.13 974.95 4280.44%** 2483.20%* 906.63
(1131.47) (1346.76) (1257.27) (1557.78) (1053.06) (2028.60)
Observations 237 237 237 237 237 237
R? 0.08 0.10 0.07 0.07 0.06 0.11
Adjusted R? 0.05 0.07 0.04 0.04 0.03 0.06
F Statistic 2.56%* 3.21%%* 217 2,13 1.83* 2.30%**

(df = 8; 228) (df = 8; 228) (df = 8;228) (df = 8; 228) (df = 8; 228) (df = 12; 224)

Note: Only observations above the 1st percentile and below the 99th percentile of the dependent variable included.
Robust standard errors in parentheses. Position reference category: “Unemployed/Left Science”.
*p<0.1; ** p<0.05; *** p<0.01.

or other temporary funding lines of national research agencies, which have larger funds available for publication fees than
assistant professors, who are typically employed by universities and have smaller budgets.

In terms of attitudes and opinions related to open access publishing, we find that respondents who indicate that they
feel well informed about the current debate on open access publishing show a higher willingness to pay for open access.
More importantly, we find that respondents who tend to agree more with statements such as open access journals “attract
a larger readership” or “are cited more often” are also more willing to pay more for open access. While larger readership
and more citations can be regarded as rather self-interested advantages of open access publishing, agreement with the state-
ment that open access stimulates innovation is rather a prosocial motive to pay for open access. Our results thus indicate
that respondents are willing to pay for open access publications for both selfish and prosocial reasons. The tendency that
respondents who agree with the statement that open access journals have lower standards are also less willing to pay for
open access is consistent with the other findings. However, when we include all variables related to attitudes and opinions
about open access publishing in a single model (6), all coefficients have the expected signs, but only more citations shows
significance. This suggests that more expected citations for open access journals (vs. subscription journals) is the dominant
attitudinal variable.

Result 3: The WTP for open access (vs. no open access; monetized difference in part-worths) correlates significantly with
respondents’ attitudes and opinions (including prosocial reasons) regarding open access publishing and their demographics.
We find no relationship between respondents’ stated WTP for having a paper published as pure open access (vs. no open
access) and the Social Sciences Citation Index Journal Impact Factor for the “Top 5” economics journals.

4. Field experiment

To get additional insights into the willingness to pay for open access from a different perspective, we conducted a field
experiment with an international medical and science publisher. The publisher offers a Pay-What-You-Want (PWYW) pricing
model at four of its pure open access journals. PWYW is a pricing model where the seller delegates the pricing power
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Table 7
Summary statistics of payment.

Reference price N Mean ($) Median ($) SD ($) Paid nothing

N %
$1600 58 806.78 600 593.05 2 34
$1900 54 915.37 950 682.14 1 1.9
$2100 52 786.92 500 698.87 4 7.7
$2400 51 811.04 500 840.60 5 9.8
Total 215 830.26 600 702.09 12 56

completely to the buyers (Gneezy et al., 2010; Kim et al., 2009). So far, PWYW has mainly been applied in service industries
(e.g., restaurants, theaters) and for the sale of digital products like software (e.g., humblebundle.com) (Krdmer et al., 2017).

More recently, several publishers of open access journals like Cogent OA (belonging to the Taylor & Francis Group), edp
Sciences, and Thieme Publishers have started to experiment with the PWYW model for article processing charges (APCs) of
open access journals. Spann et al. (2017) provide a first scientific investigation of PWYW as a pricing model for open access
publishing.

4.1. Method

Neoclassical economic theory predicts that buyers (i.e., authors in open access publishing) pay nothing if they are not
required to do so. However, in the case of open access publishing, authors may be willing to pay positive APCs voluntarily
for reasons of fairness and reciprocity. For example, authors may be motivated to compensate for the publisher’s production
costs or to reciprocate the publisher’s generosity. In addition, authors may pay voluntarily for open access if they believe
that the journal will not be sustainable if production costs are not covered. Furthermore, authors may use their payment to
signal to others (and potentially to themselves) the value they attach to their publication.

We use PWYW as a signal of WTP. Prior research has shown that people’s PWYW payments are higher when their
valuations are higher (Schmidt et al., 2015). Based on this positive correlation, actual PWYW payments can serve as a proxy
for the lower bound of actual WTP.

An important design aspect of PWYW pricing is the provision of reference prices. Prior research has shown that refer-
ence prices can have a significant impact on buyers’ payment behavior and PWYW profitability (e.g., Schroder et al., 2015).
Collaborating with the publisher, we were able to examine experimentally the effects of different reference prices of APCs
in the context of PWYW pricing for open access publishing. Specifically, we examined the effects of four different reference
price levels ($1,600 vs. $1,900 vs. $2100 vs. $2400) on authors’ PWYW payments.

This field experiment enables us to investigate the actual behavior of researchers in the context of paying for open access
publishing. Thus, the experiment augments our findings from the conjoint study (stated preferences) with revealed prefer-
ence data obtained by observing individual choices in a real market. In addition, we can derive interesting insights from the
results regarding the question of what motivates researchers to pay (voluntarily) for open access. Finally, the experiment
allows us to study the effects of reference prices on PWYW payments in a novel domain.

Together with the publisher, we implemented the following procedure at each of the four peer-reviewed journals. After
the acceptance decision of their article, authors were contacted by the publisher and asked to specify the amount of APCs
they wanted to pay for their publication via PWYW.® Authors were randomly assigned to one of four possible forms on
which they had to state their individual open access publication fee. Besides the instructions on how to fill in the form,
this letter also mentioned the amount of a regular publication fee (i.e., the reference point). Depending on the experimental
condition, the letter stated that a regular publication fee was $1600, $1900, $2100, or $2400. It was also possible for the
authors to pay no APCs at all and set a publication fee of $0.

4.2. Results and discussion

From the introduction of the PWYW pricing model in 2017 until the end of 2019, we observed a total of 215 accepted
articles and thus decisions on PWYW payments. Our key dependent variable is the absolute amount of the PWYW payment.
Table 7 provides summary statistics of the data, stratified by reference price.

Two findings are immediately apparent from Table 7. First, authors make substantial voluntary PWYW payments for open
access publications without being forced to do so and regardless of the level of the communicated reference price. Second,
the variation in payments is high. To examine the variance more closely, we visualize the distribution of payment in Fig. 5.

Looking at Fig. 5, we notice that payments vary between $0 and the respective reference price, but mean payments range
close together. We observe very few zero payments (see also Table 7). These values fall in a similar range to the results of

13 Note that authors were approached by the publisher, not by the editor, who was not involved in the payment process. Thus, there is no incentive for
authors to pay a higher price in order to get a more favorable treatment in future submissions. Reciprocity clearly plays a major role in human interaction
(see e.g. Fehr & Gdchter, 2000; Fehr & Schmidt, 2006), but this confounding effect should be ruled out by design in our study. Nevertheless, we cannot
completely rule out the possibility that the authors mistakenly believed that the editor would learn of their payments.
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Fig. 5. Boxplots of Payment. Note: Each point corresponds to a payment (jittered). Red diamonds represent means. Center lines are medians. (For interpre-
tation of the references to color in this figure legend, the reader is referred to the web version of this article.)

earlier PWYW field studies, for example Gautier and van der Klaauw (2012) [hotel rooms: 8.0—14.4%], Kim et al. (2009) [deli,
cinema, and restaurant: 0%], Riener and Traxler (2012) [restaurant: 0.53%], and Schliiter and Vollan (2015) [flowers: 6.8%].
Payments at a reference price of $1900 tend to pool at rather high amounts of $1000, $1500, and $1900, which explains the
slightly higher average payment at this reference price level (see Table 7). Overall, the reference price level does not seem to
have a strong systematic effect on the level of voluntary PWYW payments. If anything, we can observe a tendency for PWYW
payments to be slightly higher at a reference price of $1900 than at the other reference prices. More specifically, the median
payments appear to depend on the reference price in a non-linear way (“inverted-U”), such that authors first increase their
payments as a function of the reference price, but reduce them when reference prices are above a threshold. We tested the
significance of this inverted-U using quantile regression but found no statistically significant support for this relationship.
Interpreting the reference prices as a robustness check of the observed PWYW payments, we conclude that payments are
relatively robust. Overall, these results show that authors are willing to make substantial payments to publishers for open
access publications.

Result 4: Authors make substantial voluntary PWYW payments for open access publishing. The reference prices com-
municated to the authors have no significant influence on the amount of these payments. The variance of the payments is
high.

Comparing the results of the conjoint study and the field experiment, we find consistent results regarding the median
willingness to pay for open access, which is surprising given the differences between the two studies

Result 5: The median willingness to pay for open access is $1038 in the conjoint study and $600 in the PWYW field
experiment. These figures provide a plausible range of authors’ average willingness to pay for open access publishing.

5. Conclusion

This paper systematically investigates the willingness of authors to pay for open access publishing by conducting two
separate field studies in different scientific fields (economics and medicine) with different methodological approaches. First,
a choice-based conjoint analysis measures stated preferences of 243 economists in Germany, Austria, and Switzerland re-
garding their valuations of open access publishing in the “Top 5” economics journals. Second, a field experiment at four
different open access medical journals elicits authors’ self-determined (“Pay-What-You-Want”) payments for open access
publishing.

The results of the conjoint study show that the open access policy is an important factor for scientists when making
publishing decisions. We find that economists prefer, on average, more open access to less open access, and have a median
willingness to pay (monetized difference in part-worths) for having a paper published in a pure open access journal rather
than a no open access journal of about $1,000. Analyzing the relationship between their attitudes and opinions and their
estimated willingness to pay for open access publishing suggests that authors are willing to pay for open access for both
selfish and prosocial motives.

Importantly, our results indicate that open access publishing is increasing welfare by providing an additional benefit
to authors and inducing a willingness to pay for it. In the conjoint study, focusing on the “Top 5” economics journals,
this additional benefit is stable and mostly independent of the specific journal. The voluntary payments we observe in the

283



L. Stich, M. Spann and K.M. Schmidt Journal of Economic Behavior and Organization 200 (2022) 273-286

Pay-What-You-Want field experiment support the findings of the conjoint study. The results across both studies provide a
plausible range of authors’ valuations, given that the conjoint study rather provides an upper bound and the second study
a lower bound of authors’ willingness to pay for open access publishing.

The two field studies conducted in this paper used two different methods in different scientific disciplines. Therefore,
although our studies provide initial insights into researchers’ preferences and willingness to pay for open access publishing,
more research is needed. For example, future research may use incentive-compatible approaches to measure willingness to
pay for open access publishing in these and further disciplines.

Our results provide implications for authors, publishers, and funding institutions. Authors learn about preferences and
motives of their peers, which allows them to reflect and recalibrate their journal choices and open access decisions. Pub-
lishers can use our results for value-based pricing strategies towards authors and for negotiations with funding institutions.
In a similar vein, our results regarding authors’ willingness to pay for open access publishing provide funding institutions
with additional data for the negotiations with publishers and information on the required public resources to meet policy
goals of 100% open access. From a societal perspective, our results support the positive welfare implications of open access
publishing, policies to promote open access publishing, and the provision of the resources needed for this transition.
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Appendix

Table A1: Linear Regressions

Table A1l
Linear regressions.

Dependent variable
Monetized differences in part-worths (Pure Open Access — No Open Access)

(1) (2) (3) (4) (5) (6)

Larger Readership 448.92+** 94.54
(154.78) (181.46)
Larger Readership x Female (Dummy) —329.64* —40.18
(170.51) (248.15)
More Citations 680.25*** 511.10*
(216.77) (265.85)
More Citations x Female (Dummy) —532.22%* —420.53
(234.37) (287.09)
Stimulates Innovation 380.91** 86.49
(163.17) (210.65)
Stimulates Innovation x Female (Dummy) —273.66 —80.85
(180.57) (267.83)
Lower Standards —332.45 -112.34
(205.84) (228.90)
Lower Standards x Female (Dummy) 242.97 66.29
(226.81) (249.39)
Well Informed 299.18* 173.26
(159.85) (161.19)
Well Informed x Female (Dummy) —326.68* —-199.81
(191.92) (194.42)
Age —81.90** —75.57** —74.19%* —74.28** —81.63** —63.98*
(36.04) (36.79) (36.72) (32.36) (35.51) (34.27)
Age x Female (Dummy) 74.60% 71.35* 64.64 (41.18) 72.76* 79.16* 61.04
(40.23) (41.56) (37.60) (41.07) (39.96)
Female (Dummy) —3490.16 —2227.76 —2522.94 -5656.58**  —3429.06 -968.63
(2217.70) (2386.04) (2397.00) (2216.79) (2189.20) (2997.03)
Position
Professor 3766.68*** 3109.66*** 3992.85*** 2932.58*** 2898.77*** 2619.87**
(824.68) (1009.25) (824.74) (769.72) (800.43) (1024.68)
Professor x Female (Dummy) —129.53 —872.23 —1002.22 -391.29 -585.20 -911.14
(1158.59) (821.56) (910.87) (1006.27) (955.67) (1132.47)
Associate Professor | Senior Lecturer 2461.47+* 1446.59* 2501.77+** 1506.64** 1470.34** 1103.96
(574.84) (846.92) (617.90) (653.05) (671.98) (928.59)

(continued on next page)
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Table A1 (continued)

Dependent variable
Monetized differences in part-worths (Pure Open Access — No Open Access)

(1 (2) 3) (4) (5) (6)

Associate Professor/Senior Lecturer x Female (Dummy) 1198.89 754.66 584.80 972.86 944.21 466.03
(1540.86) (1273.62) (1358.80) (1314.11) (1271.60) (1490.98)
Assistant Professor | Lecturer 1823.58*** 1481.91* 2297.86*** 1183.32 1427.22* 1275.08
(640.35) (863.40) (726.86) (873.84) (722.85) (1117.59)
Assistant Professor | Lecturer x Female (Dummy) 1434.46 494.51 299.72 1067.34 585.19 122.61
(1403.91) (1134.06) (1241.05) (1202.60) (1193.34) (1435.05)
Postdoctoral Researcher 3202.14%** 2596.30%* 3574.43*** 2526.68** 2684.56** 2304.02*
(1172.44) (1276.10) (1200.26) (1180.93) (1169.29) (1223.48)
Postdoctoral Researcher x Female (Dummy) —284.17 —989.80 -1,338.17 —490.15 -900.07 —1208.87
(1,616.18) (1,422.77) (1,458.40) (1,533.72) (1,530.04) (1651.88)
Adjunct Professor | Research Fellow | Researcher 2,170.61* 661.00 1,489.90* 826.34 707.72 66.39
(1,197.62) (1,008.36) (873.07) (1,039.52) (1,045.10) (1,307.14)
Constant 1005.16 987.42 884.82 4811.35"** 2641.95** 411.88
(1385.10) (1632.81) (1672.42) (1813.95) 1280.02) (2568.54)
Observations 237 237 237 237 237 237
R? 0.09 0.11 0.08 0.08 0.07 0.12
Adjusted R? 0.03 0.06 0.02 0.02 0.01 0.03
F Statistic 1.61* 2.04* 1.37 1.31 1.20 1.35
(df = 14; (df = 14; (df = 14; (df = 14; (df = 14; (df = 22;
222) 222) 222) 222) 222) 214)

Note: Only observations above the 1st percentile and below the 99th percentile of the dependent variable included. Robust standard errors in parentheses.
Position reference category: “Unemployed/Left Science”.
* p<0.1; ** p<0.05; *** p<0.01.
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