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Selection of Member States

In the data section, we selected Member States to be included in the paper. In addition
to the exclusion criteria mentioned in section 2.1, Czechia and Hungary were dropped from
estimating markups due to missing information on input costs'. Bulgaria was dropped due
to concerns about the quality of the input cost data. The final set of 7 Member States
included for estimating the markups is as follows: Spain, France, Italy, Portugal, Romania,

Finland and Sweden.

Coverage of food sector by the Orbis database

The information in Table A1 is from 2016 for all selected EU Member States except France.
France has a lower level of data availability for the more recent years than the rest of the
Member States considered. For this reason the data for France are from 2014. As expected,
for most cases, the coverage of the number of firms is lower than the coverage of the total
turnover, which is the result of smaller firms not reporting turnover data or not being included
at all in the Orbis database. This pattern is particularly prominent in the retail sector. For
example, only 8 % and 12 % of food retail firms in Spain and Czechia, respectively, have
turnover reported in the Orbis database. In terms of the total turnover in food retailing,
coverage in Orbis in both of these Member States is still quite substantial, at 76 % and 86
%, respectively.

As the data availability differs by year and country, the time periods used for the markup
estimations differed. Table A3 shows the years available and the total observations count
by country. Similar years are available for the HHI calculations. The exceptions are Sweden
and France, where the data extend to 2017 for Sweden and 2014 for France. Although the
time periods used for the estimations differ slightly, we do not think this difference will affect

our cross-country comparison, as the median markups and distributions did not vary much

'For instance, in Hungary, more than 47 % of firms have turnover information; however, less than 9 %
of the manufacturing firms have input information, which is needed for estimating markups. Hungary is
therefore excluded from the markup estimations.
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Table A1l: Share of food sector covered by the Orbis database, by sector and Member State

Number of firms Percentage of sector turnover
Manufacturing Wholesale Retail Manufacturing Wholesale Retail

(a) Turnover and HHI index calculations

BG 97% 97% 98% 92% 96% 101%
CZ 137% 50% 12% 103% 93% 86%
ES 48% 42% 8% 87% 85% 76%
FI 109% 105% 101% 118% 79% 89%
FR 39% 61% 42% 81% 91% 84%
HU 68% 83% 47% 101% 98% 87%
IT 57% 72% 56% 96% 87% 84%
PT 49% 55% 25% 94% 94% 122%
RO 122% 123% 117% 102% 96% 98%
SE 58% 56% 57% 96% 96% 96%
(b) Markup estimations

ES 45% 37% 8% 87% 82% 5%
FI 51% 53% 42% 111% 76% 78%
FR 26% 40% 29% 75% 79% 76%
IT 20% 30% % 92% 79% 66%
PT 43% 46% 23% 93% 92% 122%
RO 78% 66% 56% 102% 94% 96%
SE 39% 29% 28% 58% 44% 28%

Source: Orbis 2019 and Eurostat. Note: The percentage indicates the share of the sector, in
total number of firms (left), or in total sector turnover (right), that is covered by firms included
in the Orbis database, relative to the total economy of the sector as covered by Eurostat, for
the year 2016 for all countries, except France. Due to data quality the year covered for France is
2014. Part (a) of the table indicates the share of firms covered by the Orbis database for which
turnover information is available, allowing for the calculation of HHI; Part (b) indicates the share
for which more detailed firm-level information is available, allowing for markup estimations.
Some of the numbers in the Table exceed 100%, meaning that the Orbis database contains more
firms or covers a greater aggregated turnover than Eurostat. This may be due to differences in
reporting or deflating of the turnover variable.

during the time period.

Methodology for mark-ups estimations

The estimation of the markups follows the method developed by De Loecker and Warzynski

(2012), who derive the relationship between mark-ups (u), expenditures on input x (a*),
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Table A2: Overview years included in the estimation, by country

Country Years Total observations
Spain 2006-2017 455,427
Finland  2007-2017 23,868
France 2006-2013 400,504

Italy 2008-2017 281,779
Portugal 2007-2017 174,073
Romania 2009-2014 174,570
Sweden  2008-2015 31,746

and the output elasticity with respect to input x (6*) from a standard cost minimisation

problem, as follows:

p="0%(a")" (1)

The output elasticity, 6%, is estimated using the method suggested by Ackerberg, Caves
and Frazer (2015), which is referred to as ACF. Similarly to the De Loecker and Warzynski

(2012) method, a translog production function is assumed, which is defined as:

Yit = 5llit+@kkz‘t+6mmit+/3lll?t+5kkk?t+ﬂmmm?t+51kkitlz‘t+5kmmitkz‘t+ﬂmllz‘tmz‘t+Wit+€z‘t (2)

Here, y;; is the log of output, k; is the log of capital input, m; is the log of material
input, and [;; is the log labour input. ¢; is a random production shock unobserved by the
firm. Note here that material cost, m;, is a flexible input where the input decision is taken
at time ¢t. The labour decision is assumed to be decided either at the same time as m; or
before. k;; is considered to be inflexible, and the firm decides how much capital, k;;, to use at
time ¢ — 1. wy; is unobserved in the data, but predicted or observed by the firm (for instance,
a productivity shock). As such, w; is correlated with the input choices.

Following the ACF method, w;; and k;; are known to by the firm when making the input

decision about m; and the decision on [;; is taken either before or the same time as my.
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Thus, m;; can be written as an expression of [;;, w;;, and k;;, as:
Mg = f(lita Kit, Wit) (3)
Assuming strict monotonicity, equation (A.3) can be inverted as:
Wit = f_l(lit, Kit, mit) (4)
The production function can now be re-written as:

Yir = Bilis + Brkis + Bummiis + Bull, + Brkks + Brmmiy + Bikiclic + Bemmicki+ )

/B’H’Lllltmlt + f ( ity zt> mzt) + €it

Note here that the functional form of f~! is unknown, and we instead use a third-order
polynomial expansion of f~! with respect to li, ms, and k. As argued in ACF, as f~!
is also an expression of polynomials of the input choices, it is not possible to separate out
the effect of the coefficients in the the production (B, 81, B, Bits Bmms Brks Brts Bims Brem) from
coefficients in f~1(l;, ki, my;). Instead ACF proposed that due to to the law of motion of
productivity, w;; can also be written as an expression of w;;—; and ;;, where ~;; is innovation
of productivity:

wit = g(Wit—1) + Vit (6)

Based on pervious assumptions, ; is independent of the input choices and the moment

conditions can be written as:

ZZ%t zt%t ) %t(é)mi,t—lﬁt(é)kitkit %t(é)litlit%t(@mitq %t(B)litkit%’t(B)k?z‘tmz’,t—1

’Vit<6)litmi,t—1]T =0
(7)

From the Orbis database, we used operating turnover as a indicator of turnover, material
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cost as an indicator of material cost, tangible fixed assets as an indicator of capital, and cost
of employment for the labour cost variable. The variables — output, labour, capital, and
material — are deflated, based on the sources given in Table A3.

Outliers based on input shares were dropped before estimating the markups. We dropped
observations where the labor input share or material input share was greater than 100%.2
In addition, we also dropped observations where the labor input share or the material input
share was less than 0.5%.

For each Member States and 3-digit sector, the markups were estimated following a

2-stage approach:

e First stage: The equation (A.5) is estimate using OLS and third-order polynomial
expansion of f~1 with respect to l;;, my, and k;;. Define equation (A.5) as y = ¢ + €.
An expression for the unobserved productivity shock can now be deduced as wj; =

& — Brkir + Bilis + Bk + Bul2 + Lo + Braklis + Bimlmir + Bemkmy.

e Second stage: Utilising the estimated values on w;; from stage 1, equation (A.4) is
estimated as Wy = oWy + aoWy® + asWy’ + v;t- From this expression, the expression
v;t is obtained. This expression is used to solve for the moment condition expressed in

equation (A.7).

In deducing the ujit in the first stage, Bka5laBmaﬂllaﬁmmaﬁkkaﬁkhﬂlma andﬂkmv are not yet
identified. In order to do so, a minimising program is run — starting from the OLS estimates
of the production function — which finds the combination of 8, 51, B, Bus Bims Brks Brts Bim,

and [y, that minimise the moment conditions in the second stage.

2Note that labour input share is defined as (labour cost)/(turnover)*100 and material input share is
defined as (material cost)/turnover*100.



October 18, 2024

OY ‘SH syonpoid pooj 10} 1)) :1ojyepgep jndinO) 109008 [rejoy yuegq PlIOA
OY ‘SH aIn)moLIse wolj I0jegep ndino pesn 9INyMoLIge I10J
:Sunmjoenuent 1o0yegop jnduy NSIP-7 HOVN yeISOINy
surmjoenuew 10j Ioyegep mdin :rejal 10y royegop jndur  SunmiorInURU JI0J
OY ‘SH pue Surmjoenuew Iojegep ndinQ N3IP-z ADOVN 1eIS0ING
109egop ‘(poyIom SINOY uo poseq)
0Oy 150) INOqe U] :I0jepgop INOqer] AwIou099 1e10],
I0yegop ‘(PayIom SINOY UO Paseq) yueg

SH ‘Ld ‘LI ‘dS ‘Td ¥4

1S00) INOqe JIU[) :I0JRPOP INOqe]

YSIP-g HOVN

[e1yue)) weadoiny

Id ‘LI ‘dS ‘Td ‘a4
SH ‘Ld ‘LI ‘dS ‘14 ¥4
Id ‘LI ‘dS ‘TA YA

s10yepep ‘(Indin() ssorr)) uorponpoid :1ojyegep jndine
Iojepep ‘uorjeurIo [ejrde)) poxIq Ssolr) :Iojepep [ejide))
s10yegep ‘sINdul 9)RIPOULIIU] :I0)RYOP [RLIIRIA

Y3IP-g HOVN
YSIP-g HOVN
YSIP-g OVN

NV.LS dDHO

SOLIJUNO))

So[qRLIRA

[9A9] UO13R32ISIY

92IN0G

SODINO0S I0JRYAP JO MOIAIOA(Q) (€Y O[R],



October 18, 2024

The markups are calculated from the prior estimations output elasticity with respect to

material. In particular, this output elasticity can be derived from Equation (A.2) as:
07 = B + 2B + Buimlic + Bramkis (8)
Using the calculated output elasticities, the final markups are calculated as:

-1

. am [ TGt

Hit = 9“ (T) (9)
exp(€it)

Likewise, the log(TFP) can be calculated from the estimated results, given by equation:

log(TFP) = yAit_Bllit_Bkkit_Bmmit_Blll?t_ﬂ;ckk?t_Bmmm?t_Blkkitlit_Bkmmitkit_ﬁmllitmit
(10)

Since various subsectors are expected to differ in their production function, the production
function is estimated at the most detailed level of disaggregation possible while taking into
consideration data limitations. Subsectors corresponding to four-digit NACE codes for the
manufacturing of beverages were considered, with some adjustments: due to the limited
number of observations, NACE codes the manufacturing of beer (11.05) and manufacturing
of malt (11.06) have been merged, and manufacturing of wine (11.02) has not been considered
for Finland and Sweden. For all other manufacturing subsectors, and for the retail and
wholesale sectors, the production functions are estimated at the level of three-digit NACE
codes. Markups are not calculated for the manufacturing of tobacco (code 12.0) due to an

insufficient number of data points.

Estimated parameters for markups estimation

The estimated parameters from the translog production function following the approach in
AW are provided in Figure Al. As different technology may entail different production

functions, ACF method is estimated for each country and subsector. Figure A1 shows the
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box plot of estimated coefficients, averaged over subsector and country. Except for a few
exceptions, the coefficients on S, £, and [3,, — as shown in the upper panel of subfigure A
of Figure A1 — are positive and less than 0.5. Likewise, in the middle panel, the coefficients
on Brk, Bu and B, mostly vary between 0 and 0.1, whereas By, B and [, are negative,
except for some cases of ;.

The distributions of output elasticities with respect to material calculated from the esti-
mated parameters are seen in subfigure b of Figure A1l. The distributions from manufacturing
firms are shown to the left of the Figure, while the distributions of retail and wholesale are
seen to the right of the Figure. As expected, the calculated elasticities fall between 0 and
1, with some few exceptions that are greater than 1 or less than 0. The output elasticities
in both panels follow a normal distribution. For most countries, the peaks of the distribu-
tions imply a higher output elasticity in the retail and wholesale sector compared with the
manufacturing sector.

The distributions also vary across countries, within industries. For instance, in the man-
ufacturing subsectors, France has a more narrow distribution compared with the other coun-
tries, implying a lower level of variation of output elasticities. The Romanian manufacturing
distribution is skewed to right compared with the other countries, implying a greater average
output elasticity compared with the other countries.

All-in-all, these results imply industry differences in output elasticities comparing man-
ufacturing to retail and wholesale, with some country-level differences in the distribution of
the elasticities.

We perform two tests comparing the distributions of the markups. First, we perform a
two-sample variance-comparison test to examine if the variances of the distributions vary by
industry. In this test, the null hypothesis is whether the ratio of the standard deviations
of the two industries is equal to one. The p-value of this F-test is given in the upper part
of Table A4. Column Manufacturing- Wholesale tests whether the ratio of the standard

deviation of the manufacturing and wholesale industries is equal to 1. Likewise, the columns
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Figure Al: Parameters estimated from the ACF production function. Source: Authors’

calculations, based on Orbis database (BvD, 2019).
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Table A4: Two sample variance-comparison and Kolmogorov-Smirnov p-value test results

Manufacturing - Manufacturing - Retalil -
Wholsale Retail Wholesale
Two-sample variance-comparison

Total 0.000 0.000 0.002
ES 0.000 0.000 0.083
IT 0.000 0.000 0.000
SE 0.000 0.000 0.000
FR 0.000 0.000 0.000
FI 0.000 0.000 0.000
RO 0.000 0.000 0.000
PT 0.000 0.000 0.091
Two-sample Kolmogorov-Smirnov
Total 0.000 0.000 0.000
ES 0.000 0.000 0.000
IT 0.000 0.000 0.000
SE 0.000 0.000 0.175
FR 0.000 0.000 0.000
FI 0.000 0.000 0.000
RO 0.000 0.000 0.000
PT 0.000 0.000 0.000

Manufacturing-Wholesale and Retail-Wholesale provide the p-values comparing the variance
within these sectors. We reject the null hypothesis that the ratio of the two distributions is
equal to 1 for p<0.05 for all industry-country combinations. In two cases, retail-wholesale
industries in Spain and Portugal, we fail to reject the null hypothesis for p<0.10. We can
conclude that the test supports that the variance of the distributions is different across
countries and industries.

Second, we perform a Kolmogorov-Smirnov test to examine if the distributions of markups
differ across industries. The null hypothesis of the Kolmogorov-Smirnov test is that the
distribution of markups within two groups — here defined by industries — are the same and
the corresponding p-values for the test are provided in the lower part of Table A4. The test
results show that the null hypothesis is rejected in all but one case; i.e., we can conclude that
the distributions of markups across industries differ in all but one case. The only exception

is that the null hypothesis that the distribution of the wholesale and retail industries is the

11
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Figure A2: Markups distrubution with alternative production function estimations. Source:
Authors’ calculations, based on Orbis database (BvD, 2019). Note: The year used in the
Figure is 2015 for all countries, except for France and Romania, where the estimates are
calculated for the years 2014 and 2013, respectively.

same cannot be rejected in Sweden.

Figure A2 shows markup distributions based on alternative estimation techniques for the
production functions. In the graphs, our preferred specification is given by ACF translog.
Two alternative specifications are considered: i) ACF approach with a Cobb-Douglas produc-
tion function and ii) the approach suggested by Levinsohn and Petrin (2003), referred to in
the Figure as LP. In both the retail and manufacturing industries, our preferred approach—
ACF, translog—yields distributions with higher average markups. Estimates based on the
Cobb-Douglas production function yield smaller markups for both the LP and ACF method.
The main difference between these two approaches is that the approach by ACF Cobb-
Douglas tends to have greater variance compared to the method suggested by Levinsohn

and Petrin (2003).

12
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.1 Robustness regressions

Table A5: Robustness for the regression results

HHI Markups

Median Top 10 Median Top 10
VARIABLES (1) (2) (3) (4)
Ln(Turnover)  0.0213  -0.2782***  (.00405 0.0205

(0.0758) (0.0297) (0.0121) (0.0194)
Ln(TFP) -0.0415%*%*  _0.0349***

(0.0120) (0.0115)

Constant 6.4855***  11.6723*** 0.218 0.0515

(0.948) (0.5288) (0.178) (0.355)
Observations 1,934 1,934 1,187 1,165
R-squared 0.169 0.329 0.178 0.127

Standard errors are clustered at MS-subsector level. Fixed effects
included are the MS-year interaction.
Rk p<0.01, ** p<0.05, * p<0.1

Agricultural subsectors

In this section of the appendix, we provide further details on two of the assumptions about
comparing the concentration and turnover with the agricultural subsectors.

First, we assume that most farms have turnover less than EUR 2 million and thus are
below the lower threshold for the UTP directive. The Orbis database contains a low level
of coverage of agricultural farms. However, Eurostat provides data on the number of farms
in various economic sizes. The size categories in Eurostat do not perfectly match the size
categories in the UTP directives. The FEurostat category with the largest farms by turnover
is farms with more than EUR 0.5 million in turnover, while the UTP directive only applies
to firms with more than EUR 2 million. Table A6 shows the percentage of farms with more
than EUR 0.5 million in turnover, based on the Eurostat data. The percentage of larger
farms depend on the Member State, with the range of 7.27% in the Czech Republic to 0.05%

in Romania. Accordingly, we can infer that the percentage of firms with turnover more than

13
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EUR 2 million is small in all the Member States, and that the assumption that most firms

are covered by the UTP directive is reasonable.

Table A6: The percentage of farms with standard output (turnover) greater than EUR 0.5
millions in 2016

MS Percentage ‘ Member States Percentage
Bulgaria 0.74% | Hungary 0.40%
The Czech Republic 7.27% | Portugal 0.41%
Spain 1.17% | Romania 0.05%
France 4.26% | Finland 1.87%
Italy 1.14% | Sweden 3.53%

Second, we limit the analysis to subsectors buying directly from farmers. The NACE
codes corresponding to these subsectors are shown in Table A7. As a robustness check,
we aggregate the NACE codes to reflect a more realistic buyers for agricultural goods. For
instance, since fruit and vegetables farmers can sell products to both the fresh market (whole-
sale) or for processing (manufacturing of fruit and vegetables), we assume that these two
subsectors both represent buyers for these farmers. Table A7 shows aggregation of the NACE

codes into the various subsectors.

14
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Table A7: Aggregated agricultural subsectors

Subsector NACE
Animal feed manufacturing 109
Beer malt manufacturing 1105; 1106
Dairy manufacturing 105
Edible oils manufacturing 104
Fruit and veg. wholesale/manufacturing 102; 1103; 4631
Fish manufacturing 1020
Flowers plants wholesale 4622
Grain manufacturing 1061
Live animal wholesale 4623
Meat manufacturing 101
Sugar manufacturing 1081
Tobacco manufacturing 120
Wine manufacturing 1102
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