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Abstract

We analyze the substitutability between brick-and-mortar stores and
e-Commerce. Using a novel data set on the German book market we
find that between 26 and 55% of the decrease in book sales from 2014-
2017 can be explained by the decrease in the number of bookstores.
This indicates that brick-and-mortar stores and e-Commerce are im-
perfect substitutes. One explanation could be that some consumers
prefer to purchase books offline because of the service provision in
brick-and-mortar stores (e.g., advice, atmosphere, presentation, sales-
effort, etc.). We also find that the degree of substitutability differs
between different types of books. When a bookshop closes the de-
crease in sales of fiction titles is more than 2 times larger than the
decrease in sales of non-fiction titles. Our findings indicate that reg-
ulatory measures and vertical restraints that increase the number of
bookstores can have a positive effect on the demand for books even in
the presence of e-Commerce.
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1 Introduction

With the rise of e-Commerce, conventional brick-and-mortar (B&M) retail

sectors have experienced a substantial increase in competitive pressure across

various industries (see, e.g., Burt and Sparks 2003; Srinivasan et al. 2002). It

remains an open question whether and in which industries consumers perceive

e-Commerce and B&M stores as perfect substitutes (see, e.g., Brynjolfsson

et al. 2009; Sinai and Waldfogel 2004; Wang and Goldfarb 2017). Against

this background, we investigate the substitutability between e-Commerce and

B&M retailers in the German book market.

Upon investigating the degree of substitutability between e-Commerce

and and B&M retailers, we assess the roles e-Commerce and B&M stores

play in shaping the demand for books. Gilbert (2015) states that while

e-Commerce reduces the importance of B&M stores, e-Commerce might ex-

pand overall demand for books because new customers are attracted to the

market. However, if the online and the offline channel are imperfect substi-

tutes, the decrease in the number of (offline) bookstores, which is associated

with the rise of e-Commerce, will also have a negative impact on demand

because (potentially captive) consumers of the offline channel might reduce

their demand for books. It is thus crucial to analyze the substitution pat-

tern between the two retail channels in order to evaluate the net effect the

increasing importance of e-Commerce has on the demand for books.

Our results play an important role in evaluating the efficacy of fixed book

price systems, which are a tool of cultural and competition policy and which
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usually occur in the form of resale price maintenance.1 In this respect, from

the perspective of competition policy, the welfare effects of vertical restraints

such as resale price maintenance are influenced by the the degree of sub-

stitutability between retail channels. For instance, resale price maintenance

might increase welfare when it positively influences the number of offline re-

tailers and when this leads to a net increase in demand, i.e., when the drop

in demand of consumers in B&M stores offsets the demand expansion that

is potentially associated with price competition on the retail-level. 2

We analyze the degree of substitutability between B&M retailers and e-

Commerce from the viewpoint of consumers by investigating how the closure

of B&M retailers affects total demand for books. If one finds that a shop

closure ceteris paribus leads to a drop in total demand, this means that

B&M retailers generate additional demand. In that case, one can argue that

e-Commerce and B&M retailers are not perfect substitutes. We analyze this

pattern using a novel data set which consists of monthly sales data of B&M

and e-Commerce retailers covering a period from 2011 to 2017. The data set

also contains information on the number of B&M retailers. We us a cross-

federal state panel data analysis to identify the effect of the number of book

shops on the total demand for books. To account for potential endogeneity

problems, we employ an instrumental variable approach using the population

1In Germany there is a fixed book price system in place. The “Buchpreis-
bindungsgesetz” lays down the specifities and goals of the regulation, see https://www.
gesetze-im-internet.de/buchprg/BJNR344810002.html. A more detailed discussion will be
presented in Section 5

2Resale price maintenance prevents price competition between retailers and therefore
may increase retail prices. If the detrimental effect of a price-increase on welfare is not
offset by an increase in demand resale price maintenance will not increase welfare. This is
comparable to third-degree price discrimination (Schmalensee, 1981; Varian, 1985).
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size as an instrument.

There are some reasons why consumers may perceive B&M retailers as

imperfect substitutes to e-Commerce in the book market. Books can be seen

as horizontally and vertically differentiated goods whose quality can only be

asserted after consumption (i.e., after the consumer read the book). Such

goods are sometimes referred to as experience goods (Nelson, 1974), which

means that there is substantial uncertainty prior to purchase. There are

multiple measures that can be used to solve the problems arising from this

uncertainty (see, e.g., Bagwell and Riordan, 1991; Bester, 1998 or Riordan,

1986). An external signal such as expert opinion is one appropriate measure

in the book market to reduce the consumers’ uncertainty (Clement et al.,

2007). In general, expert opinion might affect demand in two ways. First,

consumers may learn that a certain type of good exists (Hilger et al., 2011).

Second, the opinion can act as a signal of quality (Reinstein & Snyder, 2005).

A reputable book dealer in a nearby book store may offer such expert opin-

ion.3 Also the mere choice of which books to sell may act as a signal of

quality if the book seller has a reputation to only stock books that satisfy a

certain quality standard (Marvel & McCafferty, 1990).

Another reason why the online and the offline channel may not be perfect

substitutes is ad-hoc sales. While consumers may use online search engines

to find the best prices for specific products (see, e.g., Tang et al. 2010), the

number of impulse purchases in the offline channel may be higher (see, e.g.,

3In the book industry, expert opinion offered at B&M retailers is only one source of
reviews. Our analysis is thus complementary to studies which analyze the impact of book
reviews on a title’s success or publicity generated by bestseller-lists (see, e.g., Berger et al.
2010 for an overview).

4



Burt and Sparks 2003). Fourth, B&M retailers also have the opportunity

to provide showrooms where consumers can physically investigate a product,

which might positively influence demand (Bell et al., 2017). Although online

retailers such as Amazon.com offer the opportunity to read the first few pages

of a book for free, it may still be the case that some consumers may prefer

to investigate the printed book.

Online retailers such as Amazon.com present online-reviews written by

other readers and recommend books to the customer based on the same cus-

tomer’s or other readers’ past purchases, which can also be considered a form

of service provision or expert opinion (see, e.g., P.-Y. Chen et al. 2004). They

also have other advantages over B&M retailers. For instance, online shop-

ping can be more convenient for customers (no travel costs, etc.), comparing

prices may be easier and if the customer knows what she is searching for she

can find the desired product faster than at B&M outlets.

Our findings indicate that when a B&M retailer leaves the market the

demand for books decreases, which indicates that e-Commerce and B&M

retailers are imperfect substitutes, i.e., at least some consumers perceive the

benefits of B&M retailers to outweigh those of e-Commerce. In particular,

we find that 33.4% of the general decrease in book sales over the observation

period can be attributed to the drop in the number of B&M retailers. When

accounting for e-Book sales, we find that this share is 26-55.6%, depending on

how we combine survey and scanner data in our estimations. This means that

when book stores close some consumers buy less books or stop purchasing

books at all, which indicates that, from the viewpoint of these consumers,

e-Commerce is no perfect substitute for B&M retailers.
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Moreover, our results indicate that the degree of substitutability differs

depending on the genre of the book. In particular, in the period 2011–2017,

we find that when an average bookstore closes aggregate sales of fiction titles

decrease by 4,249 books whereas the sales of non-fiction titles decreases by

only 1,338 books. This finding indicates that the service provision of B&M

retailers is more important for fiction titles. Consumers are more inclined to

buy non-fiction titles online than it is the case of fiction titles. This result

is comparable to Reinstein and Snyder (2005) who also finds genre-specific

differences of movie reviews on box office revenues.

Generally, our findings are in line with evidence for related products,

namely wine and movies. Hilger et al. (2011) find empirical support for the

hypothesis that expert opinion has a positive effect on the demand for wine.

In particular, they show that expert opinion helps customers to find the

desired wine, i.e., demand for wine whose quality is considered low (high) by

experts are purchased less (more) often. The authors (ibid.) find that there

is no one-for-one substitution pattern, so that overall demand increases when

expert opinion is available. This may be due to existing consumers purchasing

not only the wines with perceived high quality but also additional wine or due

to new consumers who would not have bought wine in the absence of expert

opinion. In another related paper, Reinstein and Snyder (2005) empirically

analyze the effect of expert movie reviews on box office revenue. They find

that the magnitude of the effect differs. For narrowly-released movies and

dramas they find a significant correlation between expert reviews and box

office sales whereas for widely-released movies and other genres such as action

movies they do not find a significant correlation.
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From a policy perspective, our results suggest that if the number of book-

stores decreases this will lead to a decrease in the consumption of books.

Based on the ideas of Telser, 1960 who argues that some dealers, i.e., e-

Commerce in the current market environment, may free ride on the provision

of, e.g., expert opinion provided by B&M retailers, our findings can even be

interpreted as a form of market failure. Given that there is evidence that

fixed book price systems dampen the drop in B&M retailers by offering them

a higher margin (Davies et al., 2004), this effect has to be taken into account

when evaluating the efficacy of fixed book price systems. This applies to

vertical restraints in general, especially when it is considered a political goal

to increase the consumption of a specific good such as books.

The article is structured as follows. Section 2 provides an overview on

the data set. In Section 3 the empirical approach is outlined and in Section

4 robustness checks are presented. A discussion of our results in the context

of fixed book price systems can be found in Section 5. Section 6 concludes.

2 Data and Descriptive Statistics

In order to analyze how the closure of bookstores effects demand for books

and book sales in Germany, we combine data from several sources. We use

data on the entry and exit of members from the German Publishers and

Booksellers Association4 as a proxy for market entry and exit. Roughly 85

to 90 percent of all book retailers in Germany are member of the German

Publishers and Booksellers Association. The data also includes informa-

4Börsenverein des Deutschen Buchhandels, (https://www.boersenverein.de).
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tion on outlets of chain stores as well es independent book stores. To draw

information on the remaining book sellers, which are no members of the as-

sociation, we use data of the two largest book wholesalers in Germany5. This

data also allows us to identify retailers that left the association but continue

their operation.
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Figure 1: Evolution of sales volumes by format over time. Source: GfK

Detailed sales scanner data is provided by a market research company6,

that tracks book sales in real time. The database comprises data on consumer

sales of independent book stores, chain stores as well as online retailers, in-

cluding Amazon. In contrast to sales data for physical books, retailers like

Amazon (“Kindle eBook reader”) do not publish any scanner data on the

sales of e-Books. To capture e-Book sales, we merge the physical books

scanner data with consumer panel data, which are provided by another mar-

ket research company.7 The consumer panel contains information on the

5G. Umbreit GmbH & Co. KG (https://www.umbreit.de) and Koch, Neff & Volckmar
GmbH (KNV, http://www.knv.de).

6media control GmbH (https://www.mc-metis.de).
7GfK SE (https://www.gfk.com/de).

8



purchases of physical books, e-Books and audiobooks of roughly 20,000 con-

sumers being surveyed on a monthly basis in the period from 2014 to 2017.

Figure 1 shows GfK’s estimates of sales volumes of physical books, e-Books

as well as physical and digital audiobooks. The market shares of e-Books are

increasing since 2014, however, in volume terms they are not higher than 8

percent on average. The revenue shares are even lower.

Since the survey data contains estimates rather than exact sales figures,

we need to level both data sets in order to combine them. In particular,

we calculate the relation of e-Books to physical books purchases from the

survey data and use this proportion to compute sales of e-Books based on

the scanner data (see Table 2).

As a robustness check, we use the sales data estimates provided by the

market research company which are solely calculated on basis of the consumer

panel data. Given that we do not know how exactly the provider of the

consumer panel data (GfK) uses the consumer panel data to estimate total

sales data, we will rely on the scanner data in our main estimations. These

data should be far more accurate because, as explained above, they capture

nearly every purchase of physical books in Germany. Although the consumer

panel data set is not as accurate as the scanner data, they should nevertheless

capture the trends in book purchases, i.e., using the differences in monthly

sales should contain valuable information to complement our analyses based

on scanner data.

For our empirical analysis, we use monthly data on the number of book re-

tailers and the sales and revenues of books on a federal state level. To be able

to control for different types (e.g., genre) of books, we distinguish between 9
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different product groups (fiction, non-fiction, guidebooks, school books, so-

cial sciences, natural sciences, humanities, travel and children books). The

database covers the period from January, 2011 to December, 2017. In what

follows, some descriptive statics are presented.

4000

4250

4500

4750

5000

5250

5500

5750

6000

6250

6500

n
u
m

b
e
r 

o
f 
b
ri
c
k
−

a
n
d
−

m
o
rt

a
r 

s
to

re
s

20
11

m
1

20
11

m
7

20
12

m
1

20
12

m
7

20
13

m
1

20
13

m
7

20
14

m
1

20
14

m
7

20
15

m
1

20
15

m
7

20
16

m
1

20
16

m
7

20
17

m
1

20
17

m
7

20
18

m
1

year/month

Figure 2: Development of books stores over time.

Table 1: Summary statistics of book stores on the federal state level.

min max range mean count
Baden-Wuerttemberg 698 905 207 797.6 84
Bavaria 769 967 198 855.6 84
Berlin 230 274 44 248.4 84
Brandenburg 80 101 21 91.9 84
Bremen 49 58 9 53.0 84
Hamburg 105 139 34 122.4 84
Hesse 439 576 137 505.5 84
Mecklenburg-Western Pomerania 66 86 20 74.0 84
Lower Saxony 439 579 140 504.0 84
North Rhine-Westphalia 1038 1362 324 1193.6 84
Rhineland-Palatinate 284 383 99 329.8 84
Saarland 77 91 14 84.4 84
Saxony 238 307 69 271.2 84
Saxony-Anhalt 97 136 39 115.5 84
Schleswig-Holstein 176 219 43 197.3 84
Thuringia 88 127 39 107.1 84

Figure 2 shows the development of the number of books stores in Germany
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over time. Between 2011 and 2017 the number of bookstores decreased from

more than 6,200 in the beginning of 2011 to less than 5,000 by the end of

2017. Table 1 summarizes the development on the federal state level. In

the table, the column “range” reflects the number of book stores that were

closed. On average, the number of bookstores decreased by 20% over the

course of the observation period.

Sales figures of books in the period 2011–2017 are provided in Table 2.

It becomes obvious that total book sales in Germany exhibit a decreasing

trend. Revenues show a similar pattern with the exception of the year 2016,

where revenues slightly increased. In 2011, 291.6 million physical books were

sold with a corresponding revenue of 3,607.2 million Euros. This implies an

average book price of 12.37 Euro. In 2017, 257.8 million books were sold

with a revenue of 3,469.7 million Euros (i.e. 13.45 Euro per book). It thus

seems to be the case that the decline in sales was at least partly offset by a

price increase so that revenues remained roughly constant.

Table 2: Aggregated sales by year in million Euros and million books sold.

year
Scanner data e-Book (estimate) Total (estimate)

revenue quantity revenue quantity revenue quantity
2011 3607.2 291.6 - - - -
2012 3570.8 282.8 - - - -
2013 3484.2 273.5 - - - -
2014 3374.4 267.8 164.3 19.9 3538.7 287.7
2015 3386.7 266.5 174.5 21.9 3561.2 288.4
2016 3516.8 265.2 182.1 22.9 3698.9 288.1
2017 3469.7 257.8 177.8 23.7 3647.5 281.5

Scanner data does not include data on Thuringia and Saarland. e-Book sales have
been scaled to the coverage of the scanner data, using market shares from the GfK
consumer panel.

E-Book sales have increased by nearly 4 million copies from 2014 to 2017.
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Our total sales estimates8 show that e-Book sales did not compensate the

decline in sales of physical books completely so that we still observe a net

decrease in book sales during the observation period 2014–2017.
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Figure 3: Aggregated sales data (physical books). Thuringia and Saarland excluded.

In what follows, we focus on the scanner data set (e-Books excluded).

Figure 3 shows that a large share of the revenues in both retail channels

(B&M-stores and e-Commerce) is generated around Christmas in Decem-

ber. This particularly strong “Christmas effect” is widely acknowledged by

scholars of the book market (see, e.g., Beck 2007). The sales and revenue

patterns are characterized by another smaller peak at the beginning of a

year’s summer, when the new school year begins. Until 2013, a decline of

sales in peak times can be observed. Between 2014 and 2016 peak revenues

increased again slightly, while sales remained roughly constant. In our sam-

ple, an average bookstore generates a revenue of 63,800 Euros per month

(including e-Commerce), selling 5,050 books.

8A detailed description on how we used consumer panel data to compute e-Book sales
based on scanner data can be found in Section 3.
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mean min max observations
fiction
revenue 6.727 0.866 57.02 1176
quantity 0.578 0.0742 4.701 1176
humanities
revenue 0.984 0.0542 7.308 1176
quantity 0.0530 0.00292 0.361 1176
children books
revenue 3.060 0.251 22.23 1176
quantity 0.325 0.0269 2.129 1176
natural sciences
revenue 0.887 0.0531 4.519 1176
quantity 0.0301 0.00204 0.171 1176
guidebooks
revenue 3.056 0.239 22.40 1176
quantity 0.221 0.0187 1.555 1176
travel
revenue 1.225 0.120 7.424 1176
quantity 0.0811 0.00773 0.430 1176
non-fiction
revenue 2.083 0.211 17.21 1176
quantity 0.131 0.0135 1.029 1176
school books
revenue 2.143 0.0657 29.57 1176
quantity 0.170 0.00538 2.135 1176
social sciences
revenue 0.589 0.0306 3.115 1176
quantity 0.0302 0.00154 0.189 1176
all
revenue 20.76 2.080 135.1 1176
quantity 1.620 0.174 10.38 1176

Thüringen and Saarland excluded.

Table 3: Summary statistics of monthly sales by product group in million Euros and million books sold.

On average, 1.620 million books are sold per federal state and month,

with an average revenue of 20.76 million Euros (see Table 3). Fiction, chil-

dren books, guidebooks, school books and non-fiction books make up for

the largest share of revenues with 6.727 million Euros per federal state and

month. In contrast, on average, only 0.0302 million social science books are

sold per federal state and month with a corresponding average revenue of

0.589 million Euros. In the month with highest sales in our data set, 10.38
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million books were sold in Northrhine-Westfalia generating a revenue of 135.1

million Euros.

3 Empirical Analysis

The goal of our empirical analysis is to analyze the influence of the number of

bookstores on book sales. One would conclude that e-Commerce and B&M-

stores are perfect substitutes if, ceteris paribus, a change in the number of

bookstores does not affect total sales. However, there may be issues of reverse

causality – not only does the number of book stores affect sales but also do

monthly sales reflect demand and, therefore, affect the number of retailers on

the supply side of the market. To resolve this potential source of endogeneity

between sales and the number of bookstores we will follow an instrumental

variable approach in our estimations.

Before turning to the presentation of our estimations, it is insightful to

formalize the hypothesis that is to be tested. If e-Commerce and B&M-stores

were perfect substitutes, the drop in the number of retailers should not have

any impact on book sales because consumers will switch to the e-Commerce

channel, where they either buy physical books or e-Books. The hypothesis

to be tested is thus:

Hypothesis 0 (H0): There is no correlation between book sales and the

number of B&M-stores retailers.

If there is a positive correlation between the number of B&M-stores and

book sales, H0 can be falsified, which is an indication that e-Commerce
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and B&M-stores are imperfect substitutes. Observing a negative correla-

tion would either be a sign of an unobserved variable driving the result or

it would mean that bookstores are inferior retailers. The latter explanation,

however, seems to be inappropriate because if this was the case, every con-

sumer with access to the internet (which would be nearly every consumer)

would purchase online so that the decline in B&M-stores would be much

more pronounced.

The relationship between e-Books and physical books may be an impor-

tant driver of the results. The closer the degree of substitutability between

e-Books and physical books the more likely it is that the decrease in book

sales is compensated (or even over-compensated) by an increase in e-Book

sales. Gilbert (2015) conjectures that e-Books are not perfect substitutes for

hardcover books, which is empirically supported by Li (2015) and H. Chen

et al. (2019). However, Li (2019) finds a high degree of substitutability be-

tween e-Books and paperback books. Therefore, we test to which degree the

decrease in sales of physical books is dampened by sales of e-Books.

In what follows, we first present the results of our analyses using data

ranging from 2011–2017. As described above, this analysis does not contain

any information on e-Book sales due to the lack of data. Instead we use

Google Trends as a proxy in a first step. In a second step we analyze a more

detailed but shorter data set that covers the period 2014–2017 and includes

e-Book sales (see Section 3.2). Section 4 includes a robustness check of our

analysis when only consumer panel data on sales of physical books and e-

Books is used. Even though the effect is slightly weaker because e-Book sales

partly replace sales at B&M stores, the order of magnitude is about the same
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and the results remain statistically significant.

3.1 Estimation without e-Books

Since there is no systematic data available on e-Book sales for the whole

period from 2011-2017, we use the Google Trends index, which tracks the

number of Google queries for the topic ”book”, as a proxy to control for

e-Book sales in our basic estimation approach. As can be seen in Figure 4,

this index shows an increasing trend and seasonal patterns comparable to

what we would expect for e-Book sales.

40

60

80

100

40

60

80

100

40

60

80

100

40

60

80

100

20
11

m
1

20
13

m
7

20
16

m
1

20
18

m
7

20
11

m
1

20
13

m
7

20
16

m
1

20
18

m
7

20
11

m
1

20
13

m
7

20
16

m
1

20
18

m
7

20
11

m
1

20
13

m
7

20
16

m
1

20
18

m
7

Baden−Württemberg Bayern Berlin Brandenburg

Bremen Hamburg Hessen Mecklenburg−Vorpommern

Niedersachsen Nordrhein−Westfalen Rheinland−Pfalz Saarland

Sachsen Sachsen−Anhalt Schleswig−Holstein Thüringen

g
o
o
g
le

 t
re

n
d
s
 s

c
o
re

year/month
Graphs by group(bundesland)

Figure 4: GoogleTrends score for the topic books.

Throughout our empirical analysis, the regression model is estimated in

first differences, i.e., the change in a parameter is measured as the difference

between its value in month t subtracted be its value in month t − 1. This

step is reasonable because book sales show very strong seasonal patterns. In

particular, sales peak at Christmas and at the beginning of a school year (see

Figure 2 in Section 2).

16



Beyond, book sales are measured per capita using labor force data be-

cause this ensures the comparability of the effects between different federal

states. We also use the population size in a federal state as an instrument

for the number of book shops to avoid inconsistent estimates due to reverse

causality.9 On the one hand, this instrument should have no partial effect

on the amount of sales per capita because an increase in the population of

a federal state should, ceteris paribus, not systematically increase book sales

per capita (orthogonality assumption). On the other hand, this instrumental

variable is correlated with the number of bookstores per month and federal

state, since the population size affects the number of bookstores in a federal

state.

Following the approach explained above, the linear projection in the first

stage regression of our basic model can be formalized as follows:

grwstoresi,t = δ1X
′
t + δ24 popi,t + δ34 gtrendsi,t + αi +4εi,t (1)

In equation (1), the dependent variable grwstoresi,t refers to the percentage

change in the number of book stores in federal state i in month t relative

to month t − 12, i.e., grwstoresi,t =
(bookstoresi,t−bookstoresi,t−12)

bookstoresi,t−12
. The vector

X ′t contains the covariates, i.e., dummy variables for each year of the ob-

servation period t. The variable 4popi,t denotes the absolute change in the

population size in federal state i in month t relative to month t − 12, the

9There is no data available for the population size of German federal states on a monthly
basis. Therefore, from the German Federal Statistical Office we use monthly data on a
federal state’s labor force (see https://bit.ly/2OZ5w6n, e.g., for more detailed information
on the calculation of the measure) as a proxy variable for the population size. On a yearly
basis, the correlation (Pearson correlation coefficient) between the labor force and the
population size is 0.9672 for Germany.
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regressor gtrendsi,t captures the change in the Google Trends index for the

topic ”book” and αi depicts time-invariant fixed effects for each federal state

i.10

The structural equation of our basic model then takes the following form:

4quantityi,t = β1X
′
t + β2 ̂grwstoresi,t + β34 gtrendsi,t + αi +4ui,t, (2)

where the dependent variable is the difference in sales of physical books per

capita in federal state i, 4quantityi,t =
quantityi,t

popi,t
− quantityi,t−12

popi,t−12
, with popi,t

denoting the population size in federal state i at time t. The fitted variables

from the first-stage are captured by ̂grwstoresi,t.

Table 4 presents the regression results based on our basic structural equa-

tion. We run the regression for three different product groups: all products,

fiction and non-fiction.11 The results show that sales indeed depend on the

number of bookstores, i.e., if 1% of all bookstores close compared to the

same month in the previous year, ceteris paribus this leads to a decline in

monthly book sales. This correlation is significant at the 0.1%-level over all

three different product groups.

These results indicate that when the number of book stores in a federal

state decreases by 1% compared to the same month in the previous year,

ceteris paribus an average of 0.01124 less physical books are sold per unit

10Note that we only investigate 14 federal states. Our scanner dataset shows incon-
sistencies for two federal states (Saarland and Thuringia), so we exclude these from our
analyses.

11Note that this is not inclusive, i.e., not every title that is not a fiction book is a
non-fciton book. Besides these two product groups there are 7 further groups, see Section
2.
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Table 4: Main estimations with sales volumes on physical books per capita as dependent variable.

(1) (2) (3)
All books Fiction Nonfiction

grwstores 1.124∗∗∗ 0.543∗∗∗ 0.168∗∗∗

(0.291) (0.0899) (0.0274)
2013 0.00114 -0.0147∗∗∗ 0.00194∗

(0.00768) (0.00252) (0.000773)

2014 0.0465∗∗∗ 0.00989∗∗∗ 0.00953∗∗∗

(0.0100) (0.00277) (0.000860)

2015 0.0275∗∗∗ 0.00919∗∗∗ 0.00697∗∗∗

(0.00617) (0.00204) (0.000680)

2016 0.00573 0.00609∗ -0.0000525
(0.00913) (0.00250) (0.000969)

2017 0.00381 0.00328 0.00234∗∗∗

(0.00567) (0.00178) (0.000569)
4 gtrends 0.00117 0.000354 0.000113

(0.000893) (0.000238) (0.0000817)
Anderson-Rubin Wald F-statistic 14.11 40.65 35.09
Kleibergen-Paap rk Wald F-statistic 107.9 107.9 107.9
# of observations 1008 1008 1008

Standard errors in parentheses. We apply a 2-step GMM estimation.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

of labor force in a given month and federal state.12 While this effect seems

to be small at first glance, the real impact of closing bookstores on the

sales of books becomes clearer by determining the average effect per store:

if an average book stores closes, the sales of books will decrease by 8,812

on average.13 This gives an overall decrease in sales of physical books by

11,279,360 between 2011 and 2017.14 This means that the decrease in the

12The coefficients for the explanatory variable ’grwstores’ in Table 4 indicate the size
effect (per capita) if the number of bookstores decreases by 100% compared to the same
month in the previous year.

13The average effect per bookstore can be calculated using the formula β2

#bookstoresavg
×

popavg which, given our data, yields 1.12
5,309 × 41, 771, 111 = 8, 812.

14Given the decline in sales is 8,812 per bookshop on average, the total decline will be
11,279,360 because 1,280 bookstores were closed from 2011–2018.
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number of bookstores accounts for 33.4% of the overall decrease in the book

sales from 2011–2017.15

From a technical perspective, we find that the endogenous variable in

equation (2), ̂grwstoresi,t, is identified by the instrument as indicated by

the Kleibergen-Paap rk Wald F-statistic which clearly exceeds the IV crit-

ical value from Stock and Yogo (2005). Furthermore, the null hypothesis

of the Anderson-Rubin Wald F-statistic can be rejected, indicating that the

endogenous regressor is relevant in the structural equation. Additionally, a

test for exogeneity of the variable ̂grwstoresi,t using the difference of two

Sargan-Hansen statistics (often called GMM distance or C statistic)16 can

be rejected. Thus, the estimation method is IV-GMM applying a robust

covariance matrix estimator.

The estimation results for the two genres (product groups) fiction and

non-fiction, given in the columns (2) and (3) of Table 4, also show a signif-

icant and positive correlation between the growth rate of B&M stores and

the sales of books per capita, even though the effects are smaller than in the

regression where we do not distinguish between genres. As above, the esti-

mated coefficients imply that the average effect per store is higher for fiction

(4,249 books) than for non-fiction (1,338) titles, i.e., when book stores close

the average decrease in sales of fiction titles is more than 2 times larger than

the decrease in sales of non-fiction titles. This finding is comparable to Re-

instein and Snyder (2005), who investigate the movie industry and find that

15Sales of physical books have decreased by almost 34 million from 2011 to 2017 in
Germany, see Table 2 in Section 2.

16This endogeneity test statistic is numerically equal to a Durbin-Wu Hausman test
under conditional homoskedasticity (Hayashi, 2000).
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expert opinion (which, in our case, could be provided by bookstores) has dif-

ferent effects on box office revenues depending on the genre of a given movie.

Moreover, the decrease in the number of book stores accounts for ∼ 22.6%

(∼ 58.5%) of the decrease in sales of fiction (non-fiction) titles. This means

that other factors such as changes in leisure activities affect fiction sales more

strongly than non-fiction sales.

3.2 Estimation with e-Books

It is possible that consumers have substituted physical books by e-Books or

that the digitization has attracted additional purchases. If this is the case,

the results presented above would overestimate the effect of B&M-stores on

book demand. The Google Trends index that we have used as a proxy for

e-Book purchases in Section 3.1 is insignificant (see Table 4).

Thus, in what follows we incorporate e-Book sales into our regressions

to show that our results are robust. As explained in Section 2, systematic

information on e-Book sales are available only for the period after 2014 and

have to be extracted from consumer survey data. We thus repeat the analysis

for the period 2014–2017 by combining the scanner data with e-Book sales

estimates.

In the following, we present the results of two estimations. In the first

estimation, we use the relation of e-Books sales to physical books purchases

obtained from the consumer panel data to calculate the sales of e-Books

using scanner data in each quarter.17 In a second estimation, we compute

e-Book sales as was done in the first estimation only for the quarters 1–4,

17The estimated e-Book sales in Table 2 are based on this first approach.

21



2014. For all subsequent quarters, we use the growth rates of e-Book sales

obtained from consumer panel data to compute the e-Book sales with 2014 as

base year. The difference between the two approaches is that in the second

approach the evolution of e-Books sales depends less strongly on physical

book sales obtained from scanner data. Given that consumer panel data are

only available on a quarterly basis, we assume that the ratio of e-Book sales

to sales of physical books is constant in a given quarter in order to compute

monthly e-Book sales with both approaches.

Table 5: Estimation with total book sales (physical books and e-Books) per capita as dependent variable.

(1) (2)
All books All books

(incl. e-Books) (incl. e-Books grw.)
grwstores 0.729∗ 0.722∗

(0.336) (0.323)
2016 -0.0214∗ -0.0230∗∗

(0.00884) (0.00861)

2017 -0.0222∗∗∗ -0.0237∗∗∗

(0.00659) (0.00623)
Anderson-Rubin Wald F-statistic 4.872 5.290
Kleibergen-Paap rk Wald F-statistic 61.18 61.18
# of observations 504 504

Standard errors in parentheses. We apply a 2-step GMM estimation.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 5 presents the results of the two estimations described above. The

results confirm that the growth rate of book sales per capita is positively cor-

related with the number of bookstores (significant on a 5%-level). Moreover,

both approaches of computing e-Book sales yield similar results. The effects

remain statistically significant, which means that the results for the period

2011-2017 presented in Section 3.1 are robust. On average, when the number

of bookstores in a federal state decreases by 1% compared to the same month
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in the previous year ceteris paribus approximately 0.0072–0.0073 less books

will be sold per capita in a given month per federal state. This indicates

that some consumers have substituted physical books by e-Books in the pe-

riod 2014–2017, so that the influence of B&M-stores on book sales is less

pronounced. Nevertheless, the effect can still be considered economically sig-

nificant: when a bookstore exits the market, book sales will decrease by 6,116

on average, which, in total, leads to a drop in book sales in the magnitude

of 3,455,374 books for the period 2014–2017, in which 565 bookstores were

closed. This implies that the decrease in the number of bookstores accounts

for 55.6% of the overall decrease in book sales (including e-Book sales) from

2014-2017.

4 Robustness Checks

So far we have shown that a drop in the number of bookstores ceteris paribus

decreases book sales per capita. This positive correlation is also significant

when e-Books sales are taken into account. In what follows, we repeat our

analyses (applying equations 1 and 2) using only consumer survey data to

test for robustness of our results. In this regression, we use data on sales of

physical books and e-Books, which were taken directly from the consumer

survey data for the period 2014–2017.18 The results for the estimations using

consumer panel data are reported in Table 6 below.19

18Given that it is unclear how exactly the data provider GfK used the consumer survey
data to compute total sales data, we use this data set to control for robustness of our
results presented above.

19Note that the number of observations has increased compared to the results presented
above because the consumer panel data also contains information on the two federal states
Saarland and Thuringia, which we had to exclude from the regressions where scanner data
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Table 6: Estimation with total book sales (physical books and e-Books) per capita as dependent variable
using consumer survey data.

(1)
All books

(GfK data)
grwstores 1.067∗∗

(0.381)
2016 -0.00264

(0.0105)
2017 -0.0258∗

(0.0111)
Anderson-Rubin Wald F-statistic 8.605
Kleibergen-Paap rk Wald F-statistic 65.20
# of observations 576

Standard errors in parentheses. We apply a 2-step GMM estimation.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

As shown in Table 6, the effect of the number of bookstores on book

sales remains statistically significant and its magnitude does not differ much

compared to the results presented in Section 3. On average, a decline in the

number of bookstores by 1% compared to the same month in the previous

year ceteris paribus leads to a decrease in book sales of 0,0107 books sold

per capita in a given month per federal state (significant on the 1%-level).

The result presented in Table 6 implies that on average 9,095 less books are

sold when one bookstore closes, which, given that 58920 stores have closed

between 2014–2017, corresponds to a decrease in book sales of 5,357,101

books. Thus, the decrease in the number of bookstores accounts for 26% of

the overall decrease in book sales (including e-Book sales) from 2014-2017.

is used.
20Recall that this estimation includes two more federal states than the estimations pre-

sented in Section 3 so that the number of bookstores closing between 2014–2017 increases
to 589.
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5 Discussion – Fixed Book Price Systems

Our findings provide important insights regarding the evaluation of the ef-

ficacy of fixed book price systems. Our findings indicate that e-Commerce

and B&M retailers are no perfect substitutes because a drop in the number

of physical outlets leads to a decrease in demand.

There is evidence that fixed book price systems ceteris paribus lead to a

higher number of B&M stores. Davies et al. (2004), Fishwick et al. (1997) and

Dearnley and Feather (2002) evaluate the effect of abolishing the so-called

Net Book Agreement, which was the fixed book price system in the UK and

Ireland. The system was abandoned in mid 1990. The authors find an in-

crease in the intensity of price competition for the top-5 paperback fiction

books, a significant decrease in the number of B&M booksellers, a decrease in

the market shares of small booksellers as well as an increase in the floor space

of larger bookstore chains. Using newer data, Fishwick (2008) confirms that

consumer prices increased and wholesale prices decreased after the abandon-

ing of the fixed book price system, thereby increasing the revenues of some

retailers and reducing the revenues of publishers. More importantly, the

author (ibid., 2008) argues that concentration on the retail level increased,

which is associated with a decrease in the number of bookshops.

If e-Commerce and B&M-retailers are no perfect substitutes, which our

results indicate, a decline in the number of book stores following an abroga-

tion of a fixed book price system would be harmful to consumers in a sense

that demand for books would decrease. This negative efficiency effect has to

be compared to potential efficiency gains such as decreasing consumer prices,
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which could be the result of price competition.21 If, however, the political

goal is to increase book sales, then our results indicate that measures which

increase the number of B&M stores, such as fixed book price systems, might

help to achieve that goal.

6 Conclusion

The goal of this article was to study the degree of substitutability between

B&M retailers and e-Commerce in the book market. Based on a data set

covering monthly book sales and the number of book shops from 2011 to 2017,

our analysis indicates that the closure of book stores explains 26-55.6% of

the decrease in sales. When a bookstore closes, we find that, on average,

aggregate book sales decrease by 8,812, with an associated decrease of 4,249

in fiction book sales and 1,338 in non-fiction book sales.22 This implies that

bookstores have a greater positive impact on sales of fiction that than on

non-fiction titles, which could be explained by genre-specific differences in,

e.g., the effectiveness of expert opinion and sales effort provided of B&M

retailers.23 This finding also indicates that the degree of substitutability

between the two retail channels is higher for non-fiction titles than it is for

21Fishwick (2008) argues that average book prices did not decrease following the abro-
gation of the Net Book Agreement. In particular, he shows that the gap between book
prices and the consumer price index increased over time and that average book prices in
UK exceed those in Germany and France, which both have a fixed book price agreement
in place.

22The residual 3,225 books being dropped per bookstore can be assigned to one of the
other book genres guidebooks, school books, social sciences, natural sciences, humanities,
travel and children books

23see, e.g., par. 23 in the German Monopolies Commission report on the German fixed
book price system, https://www.monopolkommission.de/images/PDF/SG/s80 fulltext.
pdf (last accessed on November 1, 2019).
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fiction titles.

These results indicate that, overall, e-Commerce is not a perfect sub-

stitute for B&M bookstores. It seems to be the case that some consumers

prefer to buy books at B&M bookstores so that the closure of book stores

has a negative impact on the total demand for books. Potential reasons

for this finding could be that some consumers prefer B&M bookstores over

e-Commerce because they benefit from expert opinion, a more careful selec-

tion and presentation of titles, ad-hoc purchases or simply because consumers

value the atmosphere of bookshops. It remains an open question as to what

extent the existing, relatively high number of bookshops in Germany24 was

able to dampen the decrease in book sales because customers were able to

switch to other B&M bookstores. Our results indicate that a drastic decrease

in the number of bookshops, for instance due to an abrogation of a fixed book

price agreement, might have a pronounced negative effect on the demand for

books.
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