
ISSN 2042-2695 

CEP Discussion Paper No 1557 

July 2018 

The Productivity-Wage Premium: Does Size Still Matter 
in a Service Economy? 

Giuseppe Berlingieri 
Sara Calligaris 

Chiara Criscuolo 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by LSE Research Online

https://core.ac.uk/display/162928288?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Abstract 
Ever since Moore (1911) a large empirical and theoretical literature has established the existence of a 
firm size-wage premium. At the same time, a second regularity in empirical work, linking size and 
productivity, has inspired a vast literature in multiple fields. However, the majority of the existing 
evidence is based on manufacturing data only. With manufacturing nowadays accounting for a very 
small share of the economy in many countries, whether productivity, size, and wages are closely 
linked, and how tight this link is across sectors, is still an open question. Using a unique dataset that 
collects micro-aggregated firm-level information on productivity, size, and wages for the entire 
economy in 17 countries over the 1994-2012 period, this paper unveils a much more subtle picture. 
First, while in the manufacturing sector both productivity and wages increase monotonically with firm 
size, the same is not true in the service sector. Second, a tight and positive link between wages and 
productivity is instead found in both manufacturing and services. The combination of these results 
suggests that, when looking at data for a much larger share of the economy, the ``size-wage premium'' 
becomes more a "productivity-wage premium'". Unbundling the relationship between size, wages, and 
productivity has first-order policy implications for both workers and firms. 
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1 Introduction

The 20th century has been characterised by Fordism and large conglomerates, an era in which the tradi-

tional paradigm would consider large firms as the most productive and paying the highest wages. In this

context, it should come at no surprise that the link between firm productivity, firm size, and the wages

paid to workers has been the subject of many economic studies, both from a theoretical and empirical

point of view. Several theoretical models indeed predict a tight positive relationship between productiv-

ity and size, as well as wages and size. In this paper we show that, even though this is still true for the

small part of the economy still represented by manufacturing, in the much larger service sector of today’s

world the link of productivity and wages with size loses much of its significance. The new “top players”,

i.e. those who are the most productive and pay the highest wages, are often only hiring a handful of

workers (Autor et al., 2017a; Kehrig and Vincent, 2017). The strong link between size, productivity and

wages is broken, or at least in the way it has been traditionally established.

The fact that larger businesses pay higher wages has long been considered a stylised fact in the

literature. This relationship, called the “size-wage premium”, was discovered by Moore (1911) and then

confirmed not only for the US (Brown and J. Medoff, 1989; Bayard and K. R. Troske, 1999; K. Troske,

1999; Oi and Idson, 1999; Barth et al., 2018), but also for other industrialised countries (see Morissette,

1993, for Canada, Main and Reilly, 1993, for Great Britain, Albaek et al., 1998, for the Scandinavian

countries, and Schmidt and Zimmermann, 1991, for Germany).

Both the theoretical and empirical literature have suggested that this positive size premium may,

at least partly, reflect productivity differentials amongst firms of different sizes. Significant heterogeneity

in productivity exists among firms (Syverson, 2011), and theories of the firms predict that this hetero-

geneity in productivity will translate in size differentials, with more productive firms being also larger

(Lucas, 1978; Melitz, 2003). These models imply that each producer has a unique optimal size that

is increasing with its productivity level. A multitude of empirical studies have been inspired by these

theories, confirming empirically the positive correlation between productivity and size (see, for exam-

ple, Bartelsman et al., 2013, who document a positive covariance between productivity and size for

Germany, Hungary, Netherlands, Romania, Slovenia, the United Kingdom, and the US, and Van Ark

and Monnikhof, 1996, who document the relationship between labour productivity and size for France,

Germany, Japan, the United Kingdom and the US).

At the same time, models of on-the-job-search predict that high productivity firms will be larger

and pay higher wages (Burdett and Mortensen, 1998; Moscarini and Postel-Vinay, 2009; Moscarini and

Postel-Vinay, 2013; Moscarini and Postel-Vinay, 2016). These models generally make a natural assump-

tion about job-to-job moves in the labour market: employers offering higher wages induce workers to

leave lower paying jobs and accept their employment offers. A related prediction of these models is

that, since larger businesses offer higher wages, voluntary job moves should generally reallocate workers

from smaller to larger employers.

Moreover, models of imperfect competition in the labour market (e.g. see Manning, 2011; Card

et al., 2018) predict that firm heterogeneity in productivity will affect the distribution of firm size and
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of firm-specific wage premia, as well as the degree of sorting of different skill groups across firms.

Similarly, the empirical literature on rent sharing also provides evidence of a significant relationship

between wages and firms productivity. Existing empirical evidence indeed points to a close link between

dispersion in productivity and dispersion in wages, as well as their evolution over time (Berlingieri et al.,

2017b).

However, the vast majority of these studies focus exclusively on manufacturing sectors; often

because of lack of data, services are rarely analysed in this literature, especially in a cross-country di-

mension. With manufacturing representing only around 15% of total value added and employment in

OECD economies (with a decreasing trend over time), it is therefore important to understand whether

the stylised fact that size is strongly correlated with both wages and productivity can be extended at face

value to the service sector, or whether there are significant differences between the two sectors.

This paper is aimed at answering these questions using a novel data source, the OECD MultiProd

dataset, which is based on the full population of firms, or a representative re-weighted sample, in most

sectors of the economy. MultiProd collects micro-aggregated firm-level data on productivity, size, and

wages for the entire economy in more than 20 countries over the period 1994-2012. In this paper we focus

exclusively on 17 countries for which information on firm size is available, and for both manufacturing

and non-financial market services.

Figure 1 illustrates the main message of this paper. By simply plotting the (weighted) cross-

country average of wages and labour productivity by eight size classes for manufacturing and market

services separately, the figure shows that in manufacturing productivity and wages increase significantly

with firm size, but that this relationship does not hold for services. Both labour productivity and wages

exhibit a distribution over size classes that is flatter in services than in manufacturing. On the contrary,

if we plot the (weighted) cross-country average of wages by five bins of the productivity distribution,

wages increase with firm productivity in both sectors.

To further investigate the link of productivity (measured both as labour productivity - LP - and

multi-factor productivity - MFP) and wages with size, we adopt an econometric strategy that focuses

on these links within countries, disaggregated (2-digit) sectors, and years. This strategy ensures that

the relationship of wages and productivity with size at the macro-level is not driven by compositional

effects of more disaggregated sectors or by aggregate time trends. In the most demanding specification

we control for any unobservable characteristic that varies at the country-industry-year level. We find

that, in line with the existing literature, both productivity and wages increase monotonically with firms’

size in the manufacturing sector. Conversely, the distribution is much flatter in the non-financial market

service sector, where firms above 20 employees pay on average rather similar wages to their workers, and

exhibit very similar productivity levels (both LP and MFP). While on average small service firms pay

higher wages and are more productive than their counterparts in the manufacturing sector, the opposite

is true for large firms. This result is in line with Haltiwanger et al. (2015), which show that voluntary

movements of workers across jobs generally reallocate workers from lower paying to higher-paying

firms, but not from smaller to larger firms.
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Figure 1: Averages by size classes and productivity quantiles

(a) Wages by size classes (b) Labour productivity by size classes

(c) Wages by labour productivity quantiles (d) Wages by multi-factor productivity
quantiles

Note: Countries included: AUS, AUT, BEL, CAN, CHE, CHL, DEU, DNK, FIN, FRA, HUN, ITA, JPN, NLD, NOR, PRT,
SWE. Figures 1a and 1b are weighted averages over 8 size classes: very micro (less than 5 employees), micro (5-9), small
(10-19), medium-small (20-49), medium-large (100-249), large (250-499), very large (more than 500). Figures 1c and 1d are
weighted averages over 5 bins of the productivity distribution: 1st to 10th percentile, 10th to 40th, 40th to 60th, 60th to 90th, and
90th to 100th.

Given that the positive size-wage premium may, at least partly, reflect productivity differentials

amongst firms of different sizes, we turn to investigating the direct link between wages and productivity.

We ask ourselves whether wages respond more to firms’ productivity compared to size, and whether

the relationship is similar across sectors. We do find that wages increase with productivity, and the

relationship is very tight in manufacturing and even moreso in services. The combination of these results

suggests that size does not ‘mediate’ the relationship between productivity and wages in the service

sector. When looking at data going beyond manufacturing, the “size-wage premium” becomes rather a

“productivity-wage premium”.

Unbundling the relationship between size, wages, and productivity has first-order policy impli-

cations for both workers and firms. Our results show that the size dimension is much less important in

the service sector, where there might be SMEs with very high levels of productivity that pay very high

wages. These findings call for a reconsideration of industrial policy design, which could be summarised

along the following three main lines:

• In today’s service economy, size contingent policies should be based on sales, or even better sales

or value added per employee. Designing policy measures based on employment size with the
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rationale that the number of employees proxies for wages and productivity might have unintended

consequences in the service sector, and might exclude those firms that actually need them the most

(e.g. support for training or organisational innovation in large but poorly performing firms).

• Policies that focus on raising productivity might be a more direct way to increase both growth and

wages, so the focus should be on measures that raise investment in intangibles, skills etc.

• The traditional paradigm in a manufacturing economy implied that the most productive firms were

also the largest and therefore shared the benefits of their high productivity with a very large number

of workers, while this is not the case in today’s service economy. Policy makers should therefore

be concerned that the most productive firms might actually be relatively small (and smaller than

before), which might increase concerns regarding the inclusivity of the growth model of the new

service economy.

Previous research has shown that there are large and growing productivity gaps between the most and

the least productive firms, even within sectors (Andrews et al., 2016; Berlingieri et al., 2017b). This

paper adds to this debate by showing that the most productive firms at the top might not be the largest

ones, which increases the likelihood of productivity gains being shared only with the few workers that

are employed there. Policy makers might need to reflect on the potential implications that these trends

have for perceived and measured inequality.

The rest of the paper is organised as follow: Section 2 describes the data sources and the measures

used for the analysis; in Section 3 we analyse the link between wages and size as well as productivity

and size across 17 countries from the mid-1990 to the recent post-recession period, i.e. up to 2012;

in Section 4 we investigate the link between wages and productivity for the same sample; Section 5

concludes.

2 Data

This section provides an overview of the data used, as well as the main measures of productivity, wages

and size used in this work. Further detailed information on the MultiProd project and the methodology

adopted can be found in Berlingieri et al. (2017a) .

2.1 The MultiProd dataset

The analysis conducted in this report relies on the work undertaken in the last few years within the

OECD “MultiProd” project. The implementation of the MultiProd project is based on a standardised

STATA® routine that micro-aggregates micro-data from production surveys and business registers, via a

distributed microdata analysis. This methodology was pioneered in the early 2000s in a series of cross-

country projects on firm demographics and productivity (Bartelsman et al., 2005; Bartelsman et al.,

2009). The OECD currently follows this approach in three ongoing projects: MultiProd, DynEmp, and
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MicroBeRD.1 The distributed micro-data analysis involves running a common code in a decentralised

manner by representatives in national statistical agencies or experts in public institutions, who have

access to the national micro-level data. At this stage, micro-aggregated data are generated by the centrally

designed, but locally executed, program codes, which are then sent back for comparative cross-country

analysis to the OECD.

The advantages of this novel data collection methodology are manifold: it puts a lower burden on

national statistical agencies and limits running costs for such endeavours. Importantly, it also overcomes

the confidentiality constraints of directly using national micro-level statistical database, while at the same

time achieving a high degree of harmonisation and comparability across countries, sectors, and over time.

The MultiProd program relies on two main data sources in each country. First, administrative data

or production surveys (PS), which contain all the variables needed for the analysis of productivity but

may be limited to a sample of firms. Second, a business register (BR), which contains a more limited set

of variables but for the entire population of firms. The program works also in the absence of a business

register, which is not needed when administrative data on the full population of firms are available.

However, when data come from a PS, its availability substantially improves the representativeness of

results and, thus, their comparability across countries.2

Census and administrative data, indeed, normally cover the whole population of businesses with

at least one employee. Still, these datasets do not always exist and PS data need to be used. One of the big

challenges of working with firm-level production surveys is that the selected sample of firms might yield

a partial and biased picture of the economy. Whenever available, BRs, which typically contain the whole

population of firms, are therefore used in MultiProd to compute a population structure by year-sector-size

classes. This structure is then used to re-weight data contained in the PS in order to construct data that

are as representative as possible of the whole population of firms and comparable across countries.

At the time of writing, 24 countries have been successfully included in the MultiProd database

(namely, Australia, Austria, Belgium, Brazil, Canada, Chile, the People’s Republic of China, Costa

Rica, Denmark, Finland, France, Germany, Hungary, Indonesia, Italy, Japan, Luxembourg, Netherlands,

Norway, New Zealand, Portugal, Sweden, Switzerland, and Viet Nam). For most countries the time

period spans from early 2000s to 2012. For Chile, Austria and Switzerland the time horizon is shorter

(starting in 2005, 2008 and 2009 respectively), whereas for Finland, France, Japan and Norway data are

available at least since 1995.

MultiProd collects data for all sectors of the entire economy, whenever available. However, for

the purposes of this analysis we have restricted our sample to manufacturing and non-financial market

1MultiProd, DynEmp, and MicroBeRD are projects carried forward by the Directorate for Science, Technology and Inno-
vation (STI) at the OECD. The DynEmp (Dynamics of Employment) project provides harmonised micro-aggregated data to
analyse employment dynamics (find out more: http://www.oecd.org/sti/dynemp.htm) and MicroBeRD provides information on
R&D activity in firms from official business R&D surveys (find out more: http://www.oecd.org/sti/rd-tax-stats.htm).

2Further details about the representativeness of the MultiProd dataset, as well as a comparison the STAN dataset, can be
found in Bajgar et al. (forthcoming).
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services.3 In addition, given the nature of the analysis, and in order to guarantee the comparability

across macro-sectors, we restrict our sample to those countries providing wages and productivity statis-

tics by size classes and productivity quantiles for both manufacturing and non-financial market services.

The final sample includes 17 countries (namely, Australia, Austria, Belgium, Canada, Chile, Denmark,

Finland, France, Germany, Hungary, Italy, Japan, Netherlands, Norway, Portugal, Sweden, and Switzer-

land). Table 1 details the years covered for each country.

Table 1: Years covered in the MultiProd dataset

Country 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Australia            
Austria      
Belgium          
Canada             
Chile         
Denmark              
Finland                   
France                   
Germany           
Hungary                
Italy             
Japan                    
Netherlands              
Norway                   
Portugal          
Sweden            
Switzerland     

Table 2 shows the yearly average number of firms and employees by size classes: micro (1-9

employees), small (10-19 employees), medium-small (20-49 employees), medium (50-249 employees),

large (at least 250 employees). The average number of firms decreases with the size class: in the man-

ufacturing (services) sector micro firms are 58% (82%) of the sample, whereas the large ones represent

less than 3% of firms (1%). On the contrary, employment is more concentrated in firms with more than

50 employees (81% in manufacturing, 69% in services); however, overall in services the distribution is

more homogeneous among classes. Stated differently, in our sample on average SMEs, i.e., firms with

less than 250 employees, represent 97% (99%) of firms in the manufacturing (services) sector and 45%

(50%) of employment.

2.2 Measures of productivity, wages, and size

The analysis relies on two measures of productivity. The first, labour productivity, is the most widely

used in the literature and aims at capturing the amount of output produced by a firm for a given amount

of labour input. It is computed at the firm level as the (real) value-added per worker:

LP VAit =
VAit

Lit
, (1)

3The non-financial market service sector includes the following 2-digit sectors: Wholesale and retail trade, repair of motor
vehicles and motorcycles; Transportation and storage; Accommodation and food service activities; Publishing, audiovisual
and broadcasting activities; Telecommunications; IT and other information services; Legal and accounting activities; Scientific
research and development; Advertising and market research, other professional, scientific and technical activities, veterinary
activities; Administrative and support service activities.
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Table 2: Firm and employment distribution by size classes

Manufacturing Services

Size Class Firms Employees Firms Employees

Micro (1-9) 58% 5% 82% 14%
Small (10-19) 14% 5% 9% 7%
MediumSmall (20-49) 14% 10% 5% 10%
Medium (50-249) 11% 26% 3% 19%
Large (250+) 3% 55% 1% 50%

Note: Manufacturing and services only. Numbers are averages across countries and years. Countries included: AUS, AUT,
BEL, CAN, CHE, CHL, DEU, DNK, FIN, FRA, HUN, ITA, JPN, NLD, NOR, PRT, SWE.

where VAit is the value-added of firm i at time t, and Lit is its employment.4 The advantage of this

measure is that it is widely available, and fairly immune to measurement error. Moreover, it can be easily

aggregated into sector-level or country-level labour productivity using employment weights.

One of the main drawbacks of labour productivity is that it does not quantify the impact of other

inputs, such as capital, while for some policy questions it might be important to disentangle whether

labour productivity gains are actually driven by an increase in physical capital. In order to do this, the

MultiProd data contain various measures of multi-factor productivity, which is a productivity measure

that accounts not only for labour but also for capital inputs.5

The measure of MFP used in this report is estimated econometrically at the firm-level using

the Wooldridge (2009) control function approach with value added as a measure of output. Firms are

assumed to have a Cobb-Douglas production function, but not necessarily constant returns to scale:

Yit = AitK
βK
it LβL

it , (2)

where Ait , firm i’s MFP at time t, is typically unobserved and has to be estimated.

The Wooldridge (2009) procedure relies on estimating variable inputs with a polynomial of

lagged inputs and a polynomial of intermediates. It allows for the identification of the variable input

and yields consistent standard errors.6

The measure of wages contained in the dataset is computed as a firm’s total labour costs divided

by the number of employees, corresponding therefore to the average wage at the firm level. In fact,

wages at the worker-level, as well as other worker characteristics are not observed in the source data.

4For the sake of maximising cross-country comparability we rely on headcounts (HC) for measuring labour input since it is
the one most commonly available in the countries considered; only when HC is not available, we rely on full time equivalents
(FTE).

5For the MFP calculations a measure of capital stock is needed. If information on investment is available, the capital input
is measured through the Perpetual Inventory Method (PIM); otherwise, the deflated book value of capital is used.

6For a detailed discussion on control function approaches, see Ackerberg et al. (2007).
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This implies that within-firm wage dispersion or its contribution to overall wage dispersion cannot be

estimated.7

The dataset has been split into five size classes and five bins of the productivity (both LP and

MFP) distribution. The size classes are: micro (1-9 employees), small (10-19), medium-small (20-

49), medium (50-249) and large (more than 250). The bins of the productivity distribution are: 1st to

10th percentile, 10th to 40th, 40th to 60th, 60th to 90th, and 90th to 100th. The number of size classes and

productivity bins has been limited to avoid too few observations in a cell (which is detailed at the country,

2-digit, year, and size class or productivity bin level) and, thus, to overcome confidentiality issues.

3 The size-wage and size-productivity premia

In this section we analyse the link of wages and productivity with size. In particular, in Section 3.1 we

describe the empirical strategy used, and our main results on the size-wage and size-productivity premia.

In Section 3.2 we investigate the robustness of our findings to a series of potentially omitted variables.

Finally, in Section 3.3 we test whether there is a change in the size premium in recent years.

3.1 Empirical strategy and main results

To analyse the link of wages and productivity with size, we investigate the relationship within countries,

disaggregated (2-digit) sectors, and years. More precisely, to establish whether there is a systematic

and significant difference in size premia between manufacturing and services, we focus on the relative

differentials between the two sectors estimating the following equation:

yc jst = D′c jstβ +zc j +τt + εc jst , (3)

where yc jst is the average y in country c, 2-digit sector j, size class s, and year t. The left hand side y

stands for log-wages, log-LP and log-MFP, depending on the regression performed.8 Moreover, D is a

vector of categorical variables for each size class. Therefore, the estimates of elements of β capture the

average size-wage and size-productivity differential for a given size class with respect to micro firms.

In all regressions we control for a battery of country-sector fixed effects zc j, and year fixed effects τt .

In particular, zc j control for the specific levels of y in each country and sector, and τt control for the

specific levels of y in each year, so that the estimates of elements of β capture a more accurate measure

7An analysis with matched employer-employee data has not been attempted because of the higher level of complexity that
this would entail in terms of coordination both within and across countries, but most importantly because such an analysis would
severely limit cross-country comparison as these data are not yet available in many countries. A future step of the MultiProd
project will be to access matched employer-employee data for a subset of countries in which the data are available.

8Since the data in MultiProd are micro-aggregated moments (and means in particular) from firm-level data, in all regressions
we weight each observation c jst by the number of firms reporting non-missing information for the relevant variable in a
given country-sector-size class-year. The weighting strategy implies that our estimates are equivalent to those hypothetically
generated using the underlying micro-data samples.
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of wages and productivity within each size class, already cleaned by country-sector specificities and

temporal trends.

Figure 2 shows the results of these regressions, considering separately manufacturing and non-

financial market services.9 The baseline category is micro firms (1-9 employees), so the bars display

the wage and productivity premia with respect to that category. The results show that while in the

manufacturing sector wages are on average significantly increasing with size classes, this does not hold

in the service sector. Average wages in large service firms are indeed essentially the same as those paid

by medium firms. The results capture the average effect of size in the macro-sector once controlling for

2-digit sector by country as well as year fixed effects. The advantage of controlling for unobservable

time invariant characteristics at the 2 digit sectoral level comes at the cost of a loss in precision in the

definition of size classes; in fact, the MultiProd database contains results at the 2-digit level only for 5

size classes. We are therefore not able to unveil the more subtle size profiles that appeared in the raw

data for the aggregate macro-sector displayed in Figure 1, where eight size classes were available. In

particular, at the 2-digit level, we cannot provide a full spectrum of large firms, which are all lumped

together into a single size class.

Interestingly, we find a similar result for productivity; while in the manufacturing sector there

is a monotonic increase of average productivity with size, this result is much milder in the service sec-

tor. Considering LP (Figure 2b), we find the hump-shaped pattern between productivity and size al-

ready seen for wages. Firms with more than 250 employees are on average less productive than smaller

firms. In terms of MFP (Figure 2c), we find much more similar productivity levels among size classes

in services than in manufacturing and, even if MFP increases with size also in services, the estimated

size-productivity premium is substantially smaller than in manufacturing.

9The corresponding table can be found in the Appendix, Table A.1.
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Figure 2: Wages and productivity by size classes within countries, sectors and years

(a) Wages

(b) Labour productivity

(c) Multi-factor productivity

Note: The figure plots the estimated size class dummies βs of a regression of, respectively, log-wages, log-LP, and log-MFP
within country-sector pairs and years, as estimated in Equation (3). Data used include the following countries: AUS, AUT,
BEL, CAN, CHE, CHL, DEU,DNK, FIN, FRA, HUN, ITA, JPN, NLD, NOR, PRT, SWE.
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To establish whether there is a systematic and significant difference in size premia between man-

ufacturing and services, we perform a similar exercise but specifically looking at the differential impact

of services compared to manufacturing. In particular, we focus on the relative premia between manufac-

turing and services through the following regressions:

yc jst = D′c jstβ +mc jstD′c jstγ +zc j +τt + εc jst , and (4)

yc jst = D′c jstβ +mc jstD′c jstγ +θc jt + εc jst , (5)

where mc jst is a macro-sector indicator variable that takes value 0 for manufacturing and 1 for non-

financial market services. In this case the estimates of elements of β capture the average size-wage and

size-productivity differentials for a given size class with respect to micro firms in manufacturing, whereas

estimates of elements of γ capture the differential size-premium deriving from being a service firm with

respect to manufacturing in each size class. In other words, an estimate of 0 for an element of γ would

suggest that for that particular size class there is no additional premium/loss from being in services, i.e.,

that the size differentials for being in class size s is on average the same in manufacturing and services.

As before, in Equation (4) we control for specific country-sector (zc j) and year fixed effects (τt); in

Equation (5), instead, we control for country-sector-year fixed effects (θ jct), to check the robustness of

our results for any possible shock affecting a sector s in country c in a specific year t. Essentially in the

second specification we control for any unobservable characteristic that varies at the country-sector-year

level, as any industry level control variable would do.

Results of these regressions are shown in Table 3. Columns 1-3 refer to Equation (4), Columns

4-6 refer to Equation (5). First of all, the results confirm that the correlation of wages and productivity

with size is strongly significant in manufacturing (the first four non-interacted coefficients). Moreover,

the size premium appears to be stronger for MFP than LP, and both fixed effects specifications present

very similar results, showing that standard industry level variables do not affect this link.

Looking at the size-wage differential in services, the last four coefficients in Columns 1 and 4

show that firms with less than 50 employees in the service sector pay on average higher wages compared

to manufacturing firms in the same size classes. However, this “service premium” disappears for firms

with 50-249 employees, and becomes even negative for large firms. Overall these results suggest that

the positive correlation between wages and size is lower in services than in manufacturing, and that the

distribution of wages across size classes is flatter in services. Looking at the correlation between produc-

tivity and size, we find similar results. For LP, we do not find a significantly positive “service premium”

for small firms, whereas for all other size classes service firms display a significantly lower productiv-

ity compared to equally sized firms in manufacturing. Furthermore, the negative interaction coefficient

increases in absolute value with the size class, indicating that the difference between manufacturing and

services increases with size and that the productivity-size premium is much weaker, if not absent, in

service firms above 20 employees. For what concerns MFP, we find a similar picture: while we find

a small “service premium” for the small size class, medium and large firms in the service sector dis-

play significantly lower productivity levels compared to equally sized manufacturing firms. Again, the
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negative interaction coefficient increases significantly over the size classes, weakening the correlation

between productivity and size. Since the MFP-size premium appears to be very strong in the manufac-

turing sector, the negative interaction effects do not go all the way to reversing the size premium in the

service sector as for LP; however, the overall size premium is considerably reduced, especially for firms

above 50 employees.

Table 3: Wages and productivity by size classes

(1) (2) (3) (4) (5) (6)
ln(W) ln(LP) ln(MFP W) ln(W) ln(LP) ln(MFP W)

Small (10-19) 0.247∗∗∗ 0.143∗∗∗ 0.331∗∗∗ 0.247∗∗∗ 0.142∗∗∗ 0.329∗∗∗

(0.010) (0.008) (0.008) (0.010) (0.007) (0.008)

MediumSmall (20-49) 0.327∗∗∗ 0.245∗∗∗ 0.511∗∗∗ 0.326∗∗∗ 0.246∗∗∗ 0.511∗∗∗

(0.011) (0.009) (0.013) (0.011) (0.009) (0.013)

Medium (50-249) 0.445∗∗∗ 0.369∗∗∗ 0.725∗∗∗ 0.445∗∗∗ 0.368∗∗∗ 0.723∗∗∗

(0.013) (0.010) (0.018) (0.013) (0.010) (0.017)

Large (250+) 0.618∗∗∗ 0.584∗∗∗ 1.042∗∗∗ 0.618∗∗∗ 0.584∗∗∗ 1.040∗∗∗

(0.014) (0.010) (0.024) (0.014) (0.010) (0.024)

Small (10-19) ×Market Services 0.060∗∗∗ 0.022 0.029∗ 0.059∗∗∗ 0.022 0.030∗

(0.022) (0.014) (0.016) (0.022) (0.014) (0.016)

MediumSmall (20-49) ×Market Services 0.062∗∗ -0.032∗ -0.008 0.061∗∗ -0.035∗∗ -0.010
(0.026) (0.016) (0.025) (0.026) (0.016) (0.025)

Medium (50-249) ×Market Services 0.015 -0.150∗∗∗ -0.110∗∗∗ 0.014 -0.152∗∗∗ -0.111∗∗∗

(0.032) (0.020) (0.041) (0.031) (0.020) (0.040)

Large (250+) ×Market Services -0.150∗∗∗ -0.395∗∗∗ -0.291∗∗∗ -0.151∗∗∗ -0.395∗∗∗ -0.290∗∗∗

(0.034) (0.025) (0.065) (0.034) (0.025) (0.065)

Observations 20 297 20 105 18 769 20 278 20 085 18 749
Adj. R-Square 0.968 0.954 0.989 0.963 0.964 0.988
Country-sector Year FE YES YES YES
Country-sector-year FE YES YES YES
Num. Countries 17 17 17 17 17 17
Clustered standard errors at the country-sector-year level in parentheses: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

The set of countries include:AUS,AUT,BEL,CAN,CHE,CHL,DEU,DNK,FIN,FRA,HUN,ITA,JPN,NLD,NOR,PRT,SWE.

3.2 Robustness

In this section we investigate the robustness of our findings to a series of potentially omitted variables

that might be correlated with size and, at the same time, affect wages and productivity. Columns 4-6 of

Table 3 control for country-industry-year fixed effects, which capture any unobservable country-industry

characteristics that can also vary over time. This specification already rules out the possibility that any

of the typical industry level variables might affect the results. What is left is any variable that varies

also across size classes or an interaction of industry variables with size classes. The purpose is, indeed,

to investigate whether a certain industry variable has a differential effect on wages or productivity for

different size classes with respect to the reference class. We do so by augmenting the specifications in

Equation (5) as follows:

yc jst = D′c jstβ +mc jstD′c jstγ + xc j(s)tD′c jstη + xc j(s)tmc jstD′c jstξ (+xc j(s)tmc jstφ)+θc jt + εc jst , (6)
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where xc j(s)t is a control variable that varies at the country-industry-time and possibly size class level.10

Table 4, 5, and 6 show the results for, respectively, wages, labour productivity, and multi-factor

productivity. Each column reports the results controlling for a different variable, which is specified as

title of each column. The coefficients of the interactions of the control variable with the size classes

and with the sectoral dummy, as well as of the triple interactions, are omitted from the table to increase

readability.11 The first and the last column report results for the control variables that vary at the size

class level, and come from the MultiProd database, i.e.: the average capital-labour ratio; and the average

firm age.12 The other columns investigate the robustness of the results to selected country-industry-time

variables, and specifically their differential impact across size classes in each macro-sector. In particular,

we control for: the share of hours worked by high skilled workers; a measure of intangible ICT intensity

(software and databases investments in non residential gross fixed capital formation); the log of R&D

expenditures; a measure of concentration in the industry, the Herfindahl index (HHI).13

Results in Column 1 of Table 4 show that, while the capital-labour ratio slightly reduces the size-

premium in manufacturing, it strengthens the estimated size-wage premium in services. A significantly

positive “service premium” is indeed found for firms with less than 250 employees, whereas a negative

coefficient persists for large firms. Very similar results are found when controlling for skill, software, and

R&D intensity (Columns 2-4). Controlling for concentration, instead, does not seem to strongly affect

the baseline results. Finally, the size-wage premium in manufacturing is strengthened once we control

for the average firms’ age in the size class. This finding points to the fact that larger firms tend to be older

and, at the same time, older firms tend to pay on average lower wages; hence, the size-wage premium

appears to be dampened when not controlling for age. This pattern seems to be even stronger in services.

In fact, Column 6 of Table 4 shows that small and medium-small service firms pay a premium with

respect to manufacturing that is larger than the one in the baseline. Moreover, large service firms do not

pay anymore lower wages compared to equally sized manufacturing firms. This result differs from what

we find when analysing productivity (see Table 5 and 6), as well as when we investigate the channels of

the size-wage premium using French microdata, where results are very robust to controlling for firm age

and wages are typically positively correlated with age (see Berlingieri et al., 2018). However, evidence

in literature points to the fact that the link between wages and age is not monotonic, with wages falling

and then rising with years in business (Brown and J. L. Medoff, 2003). Given the subtle relationship,

one might need to be cautious when considering the firms’ average age in a certain size class, whereas

10All control variables are standardised variables with a zero mean so that the coefficients of the size dummies can be
interpreted as the size premium at the mean of the control variable.

11For standard industry-level control variables, which do not vary at the size class level, the interaction with the macro-sector
indicator cannot be identified and is omitted.

12See Berlingieri et al. (2017a) for the details about the definition of the variables. The capital-labour ratio has been included
as control variable for wages and LP, but not for MFP, since the latter already accounts for capital inputs. In any case, controlling
for the capital-labour ratio does not affect the results for MFP (the regression results are available upon request).

13The data on skills are ISIC Revision 4 estimates based on the ISIC 3 original data from the World Input Output Database
(WIOD), Socio Economic Accounts, July 2014 (See Timmer et al., 2015). ICT intensity is obtained mainly from the System of
National Accounts (SNA) and complemented with EU-KLEMS data. This indicator is computed at the country-industry-year
level and takes into account differences in prices of ICT and non-ICT assets by applying country-specific deflators. The R&D
variable refers to annual data on R&D expenditures by main activity of the enterprise carrying out R&D, expressed in PPPs
US dollars at 2010 constant prices. The data come from the OECD ANBERD (Analytical Business Enterprise Research and
Development) database. The Herfindahl index has been computed using the MultiProd dataset.
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adding age as control variable at micro level seems to be more appropriate, as we do in our companion

paper.

Table 4: Robustness of wages by size classes

(1) (2) (3) (4) (5) (6)
K-L Ratio H-Skill Sh. Soft. Int. R&D. Int. HHI Firm Age

Small (10-19) 0.221∗∗∗ 0.159∗∗∗ 0.179∗∗∗ 0.199∗∗∗ 0.318∗∗∗ 0.387∗∗∗

(0.008) (0.005) (0.004) (0.004) (0.016) (0.028)

MediumSmall (20-49) 0.314∗∗∗ 0.202∗∗∗ 0.249∗∗∗ 0.280∗∗∗ 0.391∗∗∗ 0.562∗∗∗

(0.008) (0.007) (0.005) (0.005) (0.017) (0.040)

Medium (50-249) 0.461∗∗∗ 0.296∗∗∗ 0.343∗∗∗ 0.402∗∗∗ 0.497∗∗∗ 0.759∗∗∗

(0.009) (0.008) (0.006) (0.006) (0.018) (0.050)

Large (250+) 0.671∗∗∗ 0.473∗∗∗ 0.503∗∗∗ 0.569∗∗∗ 0.663∗∗∗ 1.095∗∗∗

(0.014) (0.009) (0.007) (0.007) (0.018) (0.059)

Small (10-19) ×Market Services 0.098∗∗∗ 0.081∗∗∗ 0.057∗∗∗ 0.028∗∗∗ 0.010 0.166∗∗

(0.018) (0.010) (0.009) (0.009) (0.027) (0.076)

MediumSmall (20-49) ×Market Services 0.111∗∗∗ 0.102∗∗∗ 0.049∗∗∗ 0.008 0.040 0.181∗

(0.020) (0.012) (0.011) (0.011) (0.029) (0.103)

Medium (50-249) ×Market Services 0.058∗∗ 0.056∗∗∗ 0.001 -0.073∗∗∗ 0.020 0.159
(0.023) (0.015) (0.014) (0.013) (0.032) (0.129)

Large (250+) ×Market Services -0.180∗∗∗ -0.103∗∗∗ -0.166∗∗∗ -0.227∗∗∗ -0.117∗∗∗ -0.022
(0.025) (0.014) (0.014) (0.014) (0.034) (0.155)

Observations 18 239 17 098 18 021 16 704 17 193 13 878
Adj. R-Square 0.975 0.957 0.956 0.957 0.964 0.974
Country-sector-year FE Yes Yes Yes Yes Yes Yes
Num. Countries 16 14 14 16 15 12
Clustered standard errors at the country-sector-year level in parentheses: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

The set of countries include:AUT,BEL,CHL,DNK,FRA,HUN,ITA,JPN,NLD,NOR,PRT,SWE.

Results for productivity are displayed in Table 5 (LP) and 6 (MFP). Overall they confirm that

the correlation between productivity and size is weaker in the service sector, particularly for labour

productivity (Table 5). The large and significant negative interaction coefficient for Medium and Large

service firms implies that the relationship between LP and size is much weaker in services at the top, as

already shown in Figure 2. There is indeed no positive productivity differential for firms in the “large”

size class vis-à-vis those in the “medium” size class in services, while there is a clear positive premium in

manufacturing.14 The size-LP premium is slightly dampened in manufacturing when controlling for the

capital-labour ratio (Column 1), the high-skilled share (Column 2), and age (Column 6). The results are

quite intuitive; they highlight that size is positively correlated with capital and skill intensities, as well

as age, which in turn are positively linked to productivity. Software, R&D intensity, and HHI (Columns

3-5) do not seem to affect the baseline results.

Similar results are found for MFP (Table 6), with the exception of high skill intensity (Col-

umn 1). When controlling for high-skill intensity, results for manufacturing are essentially unaffected,

whereas the size premium increases in services. As a consequence, the negative differential for large

firms disappears and the size-productivity premium is not significantly different between manufacturing

14For instance, looking at Column 1, the productivity premium of large firms in manufacturing is 44% compared to 34% for
medium-sized firms. On the other hand, in services, the productivity premium of medium-sized firms is 32% (0.336 - 0.017)
while for large firms is just 24% (0.436-0.192).
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Table 5: Robustness of labour productivity by size classes

(1) (2) (3) (4) (5) (6)
K-L Ratio H-Skill Sh. Soft. Int. R&D. Int. HHI Firm Age

Small (10-19) 0.222∗∗∗ 0.039∗∗∗ 0.135∗∗∗ 0.149∗∗∗ 0.105∗∗∗ 0.012
(0.004) (0.005) (0.007) (0.007) (0.005) (0.012)

MediumSmall (20-49) 0.281∗∗∗ 0.109∗∗∗ 0.238∗∗∗ 0.258∗∗∗ 0.184∗∗∗ 0.072∗∗∗

(0.005) (0.008) (0.008) (0.008) (0.006) (0.015)

Medium (50-249) 0.336∗∗∗ 0.204∗∗∗ 0.350∗∗∗ 0.394∗∗∗ 0.292∗∗∗ 0.189∗∗∗

(0.008) (0.010) (0.009) (0.010) (0.007) (0.018)

Large (250+) 0.436∗∗∗ 0.431∗∗∗ 0.553∗∗∗ 0.594∗∗∗ 0.532∗∗∗ 0.422∗∗∗

(0.014) (0.010) (0.010) (0.010) (0.008) (0.023)

Small (10-19) ×Market Services 0.014 0.112∗∗∗ 0.018 0.015 -0.054∗∗∗ 0.070
(0.012) (0.010) (0.013) (0.014) (0.014) (0.043)

MediumSmall (20-49) ×Market Services 0.014 0.088∗∗∗ -0.043∗∗∗ -0.050∗∗∗ -0.064∗∗∗ 0.044
(0.013) (0.013) (0.014) (0.015) (0.015) (0.058)

Medium (50-249) ×Market Services -0.017 0.011 -0.155∗∗∗ -0.186∗∗∗ -0.129∗∗∗ -0.053
(0.015) (0.016) (0.018) (0.019) (0.016) (0.072)

Large (250+) ×Market Services -0.192∗∗∗ -0.207∗∗∗ -0.381∗∗∗ -0.398∗∗∗ -0.319∗∗∗ -0.352∗∗∗

(0.020) (0.021) (0.024) (0.027) (0.019) (0.088)

Observations 18 042 16 908 17 824 16 514 17 005 13 874
Adj. R-Square 0.975 0.960 0.953 0.945 0.971 0.971
Country-sector-year FE Yes Yes Yes Yes Yes Yes
Num. Countries 16 14 14 16 15 12
Clustered standard errors at the country-sector-year level in parentheses: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

The set of countries include:AUT,BEL,CHL,DNK,FRA,HUN,ITA,JPN,NLD,NOR,PRT,SWE.

Table 6: Robustness of multi-factor productivity by size classes

(1) (2) (3) (4) (5)
H-Skill Sh. Soft. Int. R&D. Int. HHI Firm Age

Small (10-19) 0.311∗∗∗ 0.336∗∗∗ 0.334∗∗∗ 0.296∗∗∗ 0.197∗∗∗

(0.012) (0.008) (0.008) (0.009) (0.018)

MediumSmall (20-49) 0.516∗∗∗ 0.520∗∗∗ 0.510∗∗∗ 0.465∗∗∗ 0.283∗∗∗

(0.021) (0.012) (0.012) (0.015) (0.026)

Medium (50-249) 0.721∗∗∗ 0.731∗∗∗ 0.738∗∗∗ 0.662∗∗∗ 0.450∗∗∗

(0.029) (0.017) (0.017) (0.020) (0.034)

Large (250+) 1.015∗∗∗ 1.076∗∗∗ 1.126∗∗∗ 1.003∗∗∗ 0.916∗∗∗

(0.036) (0.024) (0.026) (0.026) (0.049)

Small (10-19) ×Market Services 0.095∗∗∗ 0.082∗∗∗ 0.095∗∗∗ -0.026 -0.236∗∗∗

(0.015) (0.013) (0.013) (0.019) (0.043)

MediumSmall (20-49) ×Market Services 0.062∗∗ 0.071∗∗∗ 0.098∗∗∗ -0.056∗∗ -0.354∗∗∗

(0.024) (0.020) (0.020) (0.028) (0.063)

Medium (50-249) ×Market Services 0.040 0.028 0.040 -0.070 -0.611∗∗∗

(0.035) (0.031) (0.031) (0.043) (0.092)

Large (250+) ×Market Services 0.021 -0.115∗∗ -0.164∗∗∗ -0.149∗∗ -1.325∗∗∗

(0.052) (0.056) (0.059) (0.066) (0.155)

Observations 15 644 16 558 15 399 16 184 13 014
Adj. R-Square 0.988 0.987 0.986 0.988 0.993
Country-sector-year FE Yes Yes Yes Yes Yes
Num. Countries 14 14 16 15 12
Clustered standard errors at the country-sector-year level in parentheses: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

The set of countries include:AUT,BEL,CHL,DNK,FRA,HUN,ITA,JPN,NLD,NOR,PRT,SWE.
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and services. The downward bias in the baseline results might indicate that large service firms are not

necessarily more high-skill intensive than smaller ones, or, alternatively, that small service firms are rel-

atively skill intensive. Overall, the results suggest that the difference in the size-MFP premium between

manufacturing and services can be partially explained by the skill composition. At the same time, by

using a sectoral-level variable for high-skill intensity, we are asking a lot to the data as the results entirely

hinge on the interaction with the size classes. A more detailed analysis performed using a more precise

measure of skills is needed to shed more light on this issue.15 Finally, we find a weaker relationship with

size with respect to the baseline when controlling for age: the productivity-size relationship becomes

weaker in manufacturing but even more so in services, with the interaction terms significantly negative

in all size classes.

A final remark about the interpretation of these results is in order: since the control variables

are not always available for all country-industry-year-(size) pairs, the comparison of the results becomes

less straightforward due to the confounding effect of changes in sample size.16 On top of this, results

for MFP ought to be taken with some caution, as they might also be affected by the quality of MFP

estimates, and especially in the service sector, where the measurement of the capital stock might be more

problematic. Finally, we acknowledge the existence of a large heterogeneity in non-financial market

services. Different 2 digit sectors might behave very differently: some might show a tight relationship of

wages and productivity with size similar to manufacturing, whereas others might exhibit an even flatter

distribution of wages and productivity over the size classes, a characteristic of non-market services.

To unveil this heterogeneity, we perform our baseline analysis (Equation 5) on a sample composed by

manufacturing and each of the 2-digit service sectors at the time. The sign of the interaction between the

service sector and the Large firms category is reported in the Appendix (Table A.5).

3.3 Variation over time

There is mounting evidence that points to a decrease of the size premium over time (Hollister, 2004;

Cobb and Lin, 2017). In the light of our results, this trend could be the consequence of a compositional

effect induced by structural transformation: the fall of the overall size premium may come from the rising

share of the service sector, for which the size premium is much weaker than manufacturing. Our data

are not particularly well suited to test this hypothesis, as structural trends need long time series, which

are very hard to collect across many countries. Moreover our sample is unbalanced, with countries

entering in the sample in different years, which makes it hard to disentangle changes in trends from

compositional effects coming from changes in the sample. Nevertheless, in this section we stretch our

data to the maximum and test whether there is a change in the size premium over time, at least in recent

years. To do so we augment our baseline specification in Equation (4) with further interactions for pre-

15In our companion paper (Berlingieri et al., 2018), we use French matched employer-employee data and find a significant
difference in the size-MFP premium between manufacturing and services, even after controlling for the skill composition at the
firm level.

16To overcome this issue, we perform our baseline regressions (Columns 4-6 of Table 3) on the same sample used in each
robustness check. Table A.2, A.3, and A.4 display each robustness check and the baseline on the corresponding sample for,
respectively, wages, LP, and MFP. The results show that the change in the sample does not qualitatively affect the interpretation
of the results.
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and post-2007 period. We focus on the change in 2007 since our sample is more balanced in the second

part of the period. The clear drawback is that we cannot distinguish a potential short term effect induced

by the crisis from more long structural trends, but the results may still be informative no matter which of

the two interpretations one might want to give to the results.

Table 7: The size premium over time

(1) (2) (3)
ln(W) ln(LP) ln(MFP W)

Small (10-19) 0.222∗∗∗ 0.133∗∗∗ 0.347∗∗∗

(0.009) (0.009) (0.010)

MediumSmall (20-49) 0.302∗∗∗ 0.227∗∗∗ 0.525∗∗∗

(0.011) (0.010) (0.015)

Medium (50-249) 0.428∗∗∗ 0.368∗∗∗ 0.764∗∗∗

(0.012) (0.012) (0.020)

Large (250+) 0.602∗∗∗ 0.593∗∗∗ 1.112∗∗∗

(0.014) (0.012) (0.027)

Small (10-19) × Post2007 0.070∗∗∗ 0.028∗ -0.045∗∗∗

(0.023) (0.015) (0.016)

MediumSmall (20-49) × Post2007 0.071∗∗∗ 0.052∗∗∗ -0.040∗

(0.023) (0.018) (0.023)

Medium (50-249) × Post2007 0.051∗∗ 0.009 -0.105∗∗∗

(0.022) (0.019) (0.028)

Large (250+) × Post2007 0.046∗ -0.020 -0.200∗∗∗

(0.024) (0.019) (0.038)

Small (10-19) ×Market Services 0.057∗∗∗ 0.020 0.043∗∗

(0.021) (0.016) (0.018)

MediumSmall (20-49) ×Market Services 0.045∗ -0.029 0.025
(0.025) (0.018) (0.028)

Medium (50-249) ×Market Services 0.005 -0.133∗∗∗ -0.076∗

(0.031) (0.022) (0.043)

Large (250+) ×Market Services -0.144∗∗∗ -0.349∗∗∗ -0.229∗∗∗

(0.032) (0.026) (0.067)

Micro (1-9) × Post2007 ×Market Services 0.022 -0.061∗∗∗ -0.071∗∗∗

(0.015) (0.016) (0.017)

Small (10-19) × Post2007 ×Market Services 0.021 -0.059∗∗ -0.100∗∗∗

(0.035) (0.024) (0.024)

MediumSmall (20-49) × Post2007 ×Market Services 0.056 -0.077∗∗∗ -0.151∗∗∗

(0.042) (0.026) (0.040)

Medium (50-249) × Post2007 ×Market Services 0.039 -0.100∗∗∗ -0.133∗∗

(0.044) (0.030) (0.058)

Large (250+) × Post2007 ×Market Services -0.002 -0.166∗∗∗ -0.185∗

(0.046) (0.041) (0.100)

Observations 20 297 20 105 18 769
Adj. R-Square 0.968 0.955 0.989
Country-sector Year FE YES YES YES
Num. Countries 17 17 17
Clustered standard errors at the country-sector-year level in parentheses: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

The set of countries include:AUS,AUT,BEL,CAN,CHE,CHL,DEU,DNK,FIN,FRA,HUN,ITA,JPN,NLD,NOR,PRT,SWE.
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Table 7 reports the results of the exercise. The coefficients of the individual size classes and their

interaction with the service sector dummy confirm the results already seen in Table 3. The coefficients

of the interaction terms with the Post2007 dummy seem to confirm that there has been a weakening of

the size premium in recent years, but this is mainly true for productivity in the service sector. In fact,

in manufacturing, the interaction terms of the Medium and Large size classes are significantly negative

(and increasing in absolute value) only for MFP. They are insignificant for LP, while, for wages, there

appears to be an increase of the wage premium for all size classes, which implies that the size premium

relative to Micro firms shifts up. However, the increase of wage premium is decreasing over the size

classes. The weakening of the size premium appears to be stronger in services, for both LP and MFP.

The interaction terms with the Post2007 dummy are significantly negative for all the size classes, and

particularly so at the top, implying that the link between productivity and size is weaker in services

compared to manufacturing after 2007. For wages, instead, they are all insignificant, implying that there

are not sectoral differences in the post 2007 wage-size profile.

4 The productivity-wage premium

Having found a significantly weaker size premium for both wages and productivity in the service sector

compared to manufacturing, we now turn to investigating the direct link between wages and productivity.

We ask ourselves whether wages respond more to firms’ productivity compared to size, and whether the

relationship is similar across sectors. Once again we focus on this relationship within countries, 2-digit

sectors and years. Therefore, we adopt an econometric approach similar to that described in Section 3,

the difference being that now our dummy variables represent 5 bins of the productivity distribution (1st to

10th, 10th to 40th, 40th to 60th, 60th to 90th, and 90th to 100th percentile of the productivity distribution),

instead of 5 size classes. This exercise exploits another feature of the MultiProd project, which also

collects firm characteristics by different sections of the productivity distributions.

Figure 3 shows the results of regressions that consider separately manufacturing and non-financial

market services.17 Conversely to size, average wages are increasing with productivity in both manufac-

turing and non-financial market services, even after controlling for country-sector characteristics and

overall time trends. If anything, the figure shows that the link between wages and productivity is tighter

in services compared to manufacturing, in contrast to the relationship with size.

To further explore differences between manufacturing and non-financial market services, we also

mirror Equation (4) and Equation (5), but using as right hand side variables the productivity bins instead

of size classes. Results are shown in Table 8. The higher the productivity percentile (both in terms of

LP and MFP), the larger the wage differential, as the coefficients in the first four rows of the table show.

This result confirms that in manufacturing there is also a strong productivity-wage premium besides the

size-wage premium shown in the previous section. Whether the productivity-wage premium is stronger

or weaker compared to the size-wage premium is not easy to say as the productivity and size classes

do not capture the same share of firms, hence both the comparison of the magnitude of the coefficients
17The corresponding table can be found in the Appendix, Table A.6
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as well as the interpretation of the slopes in Figure 3 is not straightforward. But we can conclude that

in manufacturing the wage premium of firms at the productivity frontier (top decile) with respect to the

laggards firms at the bottom of the distribution (bottom decile) is larger than the premium of large firms

with respect to micro firms. The result is robust also when controlling for any unobservable characteristic

that varies at the country-industry-time level, as the Columns 3 and 4 of the Table show.

In addition, and in contrast with the size-wage premium, we find that, within the same produc-

tivity bin, being in the service sector provides an extra wage premium with respect to manufacturing

across all productivity quantiles, as the last four rows of Table 8 show. But what is more relevant for our

argument is that the premium significantly increases over the productivity percentiles, for both LP and

MFP. Overall these findings show that there is a tight and positive link between wages and productivity,

and, contrary to the size-wage premium, this holds in both manufacturing and services. In particular we

find that the correlation between wages and productivity is even stronger in the service sector compared

to manufacturing.

Table 8: Wages by productivity quantiles

(1) (2) (3) (4)
ln(LP) ln(MFP) ln(LP) ln(MFP)

p10-p40 0.529∗∗∗ 0.487∗∗∗ 0.529∗∗∗ 0.487∗∗∗

(0.007) (0.008) (0.007) (0.008)

p40-p60 0.803∗∗∗ 0.734∗∗∗ 0.803∗∗∗ 0.734∗∗∗

(0.011) (0.011) (0.011) (0.011)

p60-p90 1.008∗∗∗ 0.928∗∗∗ 1.009∗∗∗ 0.927∗∗∗

(0.012) (0.012) (0.012) (0.012)

p90-p100 1.309∗∗∗ 1.173∗∗∗ 1.311∗∗∗ 1.174∗∗∗

(0.013) (0.012) (0.013) (0.012)

p10-p40 ×Market Services 0.115∗∗∗ 0.053∗∗∗ 0.115∗∗∗ 0.053∗∗∗

(0.012) (0.011) (0.012) (0.011)

p40-p60 ×Market Services 0.225∗∗∗ 0.109∗∗∗ 0.226∗∗∗ 0.109∗∗∗

(0.019) (0.016) (0.019) (0.016)

p60-p90 ×Market Services 0.325∗∗∗ 0.173∗∗∗ 0.326∗∗∗ 0.174∗∗∗

(0.025) (0.017) (0.025) (0.017)

p90-p100 ×Market Services 0.495∗∗∗ 0.295∗∗∗ 0.495∗∗∗ 0.296∗∗∗

(0.034) (0.019) (0.033) (0.019)

Observations 20 108 19 341 20 022 19 286
Adj. R-Square 0.969 0.979 0.965 0.977
Country-sector Year FE YES YES
Country-sector-year FE YES YES
Num. Countries 17 17 17 17
Clustered standard errors at the country-sector-year level in parentheses: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

The set of countries include:AUS,AUT,BEL,CAN,CHE,CHL,DEU,DNK,FIN,FRA,HUN,ITA,JPN,NLD,NOR,PRT,SWE.
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Figure 3: Wages by productivity quantiles

(a) by LP quantiles

(b) by MFP quantiles

Note: The figure plots the estimated productivity dummies of a regression of log-wages within country-sector pairs and years.
In particular, the productivity distribution has been split into 5 bins: 1st to 10th percentile, 10th to 40th, 40th to 60th, 60th to
90th, and 90th to 100th. Data used include the following countries: AUS, AUT, BEL, CAN, CHE, CHL, DEU,DNK, FIN, FRA,
HUN, ITA, JPN, NLD, NOR, PRT, SWE.

The literature has typically investigated the size premium in terms of employment (see Oi and

Idson, 1999), but it is legitimate to ask which is the best measure for the size of a firm. We repeat our

analysis regressing wages on a different measure of size: quantiles of gross output. In particular, our

explanatory variable now represents 3 bins of the gross output distribution (1st to 10th, 10th to 90th, and

90th to 100th). Results are shown in Figure A.4 and Table A.7: there is a tight and positive link between

wages and gross output both in manufacturing and services. Moreover, the correlation is stronger in

the service sector than manufacturing, and this result holds for almost every 2-digit service sector.18

Therefore the link that we find between wages and productivity already appears when size is defined

18We perform a sectoral heterogeneity analysis similar to the robustness exercise in Section 3.2, and we find a positive
and significant coefficient for the last bin of the GO distribution in each service sector except for “Scientific research and
development”. Results available upon request from the authors.
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in terms of sales, and not employment as typically done in the literature. This result is reminiscent

of the findings in Autor et al. (2017b). They find a negative correlation between the labour share and

concentration, if the latter is expressed in terms of sales. If, instead, concentration is expressed in terms of

employment the correlation becomes positive. This result is explained by the fact that canonical superstar

(service) firms such as Google or Facebook employ relatively few workers compared to their revenues.

In other words, superstar firms grow “without mass”, that is, mostly in terms of revenues rather than

employment. This implies that the most productive firms are not necessarily the ones that hire the largest

number of employees, a result that is essentially the other side of the coin with respect to our findings.

In fact in services we find a rather flat link between wages and size expressed in terms of employment,

but a tight and positive link of wages with both productivity and size expressed in terms of gross output.

Finally, in analogy with what we have done in Section 3.2, we check the robustness of these find-

ings to a series of potentially omitted variables that might be correlated with productivity and, at the same

time, affect wages. We use exactly the same control variables used before: the average capital-labour

ratio; the share of hours worked by high skilled workers; a measure of intangible ICT intensity (software

and databases investments in non residential gross fixed capital formation); the log of R&D expenditures;

a measure of concentration in the industry, the Herfindahl index (HHI); and the average firm age. Results

are reported in Table A.8 and A.9 of the Appendix. Overall, the robustness checks confirm our results:

the positive correlation between wages and productivity is very robust across all specifications, for both

manufacturing and market services. Moreover, the positive correlation is stronger in services than in

manufacturing, and the higher the productivity percentile, the larger the wage differential.

5 Conclusions and next steps

Most of the existing theoretical and empirical literature has documented: i) a positive correlation between

firms’ productivity and size, i.e., bigger firms are on average more productive than smaller ones; ii) the

so-called “size-wage premium”, i.e., workers at larger firms receive on average higher wages. However,

most of these findings have been established using manufacturing data, without considering the service

sector, which nowadays accounts for most of the value added and employment in OECD countries.

In this paper we contribute to this literature exploiting a novel dataset that contains harmonised

micro-aggregated statistics on firms’ productivity, wages, and size for 24 countries over the last two

decades. Thanks to this unique data source collected in the context of the OECD MultiProd project,

we are able to explore the relationship between size, wages, and productivity in both manufacturing and

non-financial market services, as well as compare the two.

The main results of this paper can be summarised as follows. First, in the manufacturing sector,

we find that both productivity and wages increase with firms’ size, confirming the large evidence already

provided by the literature. Second, in contrast to manufacturing, the size premium is much weaker

in the service sector: productivity and wages display a significantly flatter pattern across size classes.

Third, if we link wages to productivity instead of size, we find that they increase monotonically with
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productivity in both manufacturing and especially non-financial market services, where the correlation

between wages and productivity is stronger than in manufacturing. Overall, these results suggest that,

when looking beyond manufacturing, we might be in the presence of a “productivity-wage premium”

rather than a “size-wage premium”.

These results have first-order policy implications for both workers and firms. Given the large

share of services in our economies, the fact that the number of employees is much less important in the

service sector calls for a reconsideration of the use of employment as the main, if not only, component

in the size definition adopted in the design of many policies that are size based. Our results show that

the SMEs categorisation (firms with less than 250 employees) is less meaningful in the service sector, as

there might exist SMEs with very high levels of productivity and paying very high wages. Policies based

on simple measures such as value added (or even sales) per worker might be more promising in targeting

the right firms. Moreover policies that try to address the gap in capital, ICT and R&D intensities in

services might go a long way in closing the productivity gap with respect to manufacturing (especially for

large firms), which can have important implications for aggregate productivity given their large weights

in the economy. These facts call for a reconsideration of industrial policy design, which should reflect

the evolving structure of our economies and consider the implications for an inclusive model of growth

in the context of the new service economy. At the same time, our findings show that policy makers

should be cautious in using common measures of allocative efficiency based on the positive relationship

of productivity and wages with size. In the service sector these measures typically indicate a low level

of allocative efficiency, but whether this is due to real inefficiencies or to structural differences is still an

open question that deserves further study.

The MultiProd dataset allows us to test the existence of these stylised facts over a large set of

countries. However, given its micro-aggregated nature, we cannot investigate the underlying micro-

mechanisms in greater detail. In a companion paper (Berlingieri et al., 2018), we study what affects the

link between size, productivity, and wages at the micro level using French matched employer-employee

data. This allows us to study what affects the link between the three (size, productivity, and wages)

beyond standard industry-level variables, which are typically not available by size classes within sectors

over time. In particular, firm level data allow for a more flexible specification of the size and produc-

tivity dimensions, as well as distinguishing, among other things, between firm and establishment size.

Moreover, thanks to the link with worker level information, these data offer much more precise mea-

sures of wages, skills, and the possibility to control for other observable and unobservable workers’

characteristics, which enable us to unveil the sources of the differential size (productivity) premia across

sectors. At the firm level, we find for France very similar results to those shown in the present paper:

while both wages and productivity exhibit a much more concave distribution over size in services than

in manufacturing, the same in not true when looking at wages over the productivity distribution.
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Appendix

A Additional Results

Table A.1: Wages and productivity by size classes, manufacturing vs. services

(1) (2) (3) (4) (5) (6)
ln(W) Manuf ln(W)Serv ln(LP) Manuf ln(LP) Serv ln(MFP W) Manuf. ln(MFP W) Serv

Small (10-19) 0.247∗∗∗ 0.307∗∗∗ 0.142∗∗∗ 0.165∗∗∗ 0.330∗∗∗ 0.361∗∗∗

(0.010) (0.019) (0.008) (0.012) (0.008) (0.014)

MediumSmall (20-49) 0.327∗∗∗ 0.389∗∗∗ 0.247∗∗∗ 0.213∗∗∗ 0.513∗∗∗ 0.503∗∗∗

(0.011) (0.023) (0.009) (0.014) (0.013) (0.022)

Medium (50-249) 0.445∗∗∗ 0.460∗∗∗ 0.370∗∗∗ 0.220∗∗∗ 0.726∗∗∗ 0.616∗∗∗

(0.013) (0.029) (0.010) (0.017) (0.018) (0.037)

Large (250+) 0.618∗∗∗ 0.468∗∗∗ 0.585∗∗∗ 0.190∗∗∗ 1.043∗∗∗ 0.751∗∗∗

(0.014) (0.031) (0.010) (0.023) (0.024) (0.061)

Observations 11 148 9 149 10 961 9 144 10 440 8 329
Adj. R-Square 0.959 0.969 0.958 0.955 0.984 0.990
Country-sector year FE YES YES YES YES YES YES
Num. Countries 17 17 17 17 17 17
Clustered standard errors at the country-sector-year level in parentheses: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

The set of countries include:AUS,AUT,BEL,CAN,CHE,CHL,DEU,DNK,FIN,FRA,HUN,ITA,JPN,NLD,NOR,PRT,SWE.

Table A.2: Baseline and robustness of wages by size classes

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Bas. K-L Ratio K-L Ratio Bas. H-Skill Sh. H-Skill Sh. Bas. Soft. Int. Soft. Int. Bas. R&D. Int. R&D. Int. Bas. HHI HHI Bas. Firm Age Firm Age

Small (10-19) 0.312∗∗∗ 0.221∗∗∗ 0.181∗∗∗ 0.159∗∗∗ 0.182∗∗∗ 0.179∗∗∗ 0.181∗∗∗ 0.199∗∗∗ 0.270∗∗∗ 0.318∗∗∗ 0.257∗∗∗ 0.387∗∗∗

(0.014) (0.008) (0.004) (0.005) (0.004) (0.004) (0.004) (0.004) (0.013) (0.016) (0.012) (0.028)

MediumSmall (20-49) 0.411∗∗∗ 0.314∗∗∗ 0.254∗∗∗ 0.202∗∗∗ 0.252∗∗∗ 0.249∗∗∗ 0.253∗∗∗ 0.280∗∗∗ 0.340∗∗∗ 0.391∗∗∗ 0.343∗∗∗ 0.562∗∗∗

(0.015) (0.008) (0.005) (0.007) (0.005) (0.005) (0.005) (0.005) (0.015) (0.017) (0.014) (0.040)

Medium (50-249) 0.548∗∗∗ 0.461∗∗∗ 0.362∗∗∗ 0.296∗∗∗ 0.358∗∗∗ 0.343∗∗∗ 0.360∗∗∗ 0.402∗∗∗ 0.457∗∗∗ 0.497∗∗∗ 0.470∗∗∗ 0.759∗∗∗

(0.017) (0.009) (0.007) (0.008) (0.007) (0.006) (0.006) (0.006) (0.016) (0.018) (0.016) (0.050)

Large (250+) 0.733∗∗∗ 0.671∗∗∗ 0.528∗∗∗ 0.473∗∗∗ 0.524∗∗∗ 0.503∗∗∗ 0.527∗∗∗ 0.569∗∗∗ 0.636∗∗∗ 0.663∗∗∗ 0.629∗∗∗ 1.095∗∗∗

(0.018) (0.014) (0.007) (0.009) (0.007) (0.007) (0.007) (0.007) (0.017) (0.018) (0.019) (0.059)

Small (10-19) ×Market Services 0.048 0.098∗∗∗ 0.059∗∗∗ 0.081∗∗∗ 0.053∗∗∗ 0.057∗∗∗ 0.044∗∗∗ 0.028∗∗∗ 0.048∗ 0.010 0.087∗∗∗ 0.166∗∗

(0.031) (0.018) (0.009) (0.010) (0.009) (0.009) (0.009) (0.009) (0.026) (0.027) (0.027) (0.076)

MediumSmall (20-49) ×Market Services 0.057 0.111∗∗∗ 0.050∗∗∗ 0.102∗∗∗ 0.046∗∗∗ 0.049∗∗∗ 0.032∗∗∗ 0.008 0.060∗∗ 0.040 0.081∗∗ 0.181∗

(0.036) (0.020) (0.011) (0.012) (0.011) (0.011) (0.011) (0.011) (0.030) (0.029) (0.033) (0.103)

Medium (50-249) ×Market Services -0.001 0.058∗∗ -0.011 0.056∗∗∗ -0.013 0.001 -0.033∗∗ -0.073∗∗∗ 0.021 0.020 0.049 0.159
(0.041) (0.023) (0.014) (0.015) (0.014) (0.014) (0.014) (0.013) (0.037) (0.032) (0.043) (0.129)

Large (250+) ×Market Services -0.195∗∗∗ -0.180∗∗∗ -0.179∗∗∗ -0.103∗∗∗ -0.181∗∗∗ -0.166∗∗∗ -0.186∗∗∗ -0.227∗∗∗ -0.154∗∗∗ -0.117∗∗∗ -0.100∗∗ -0.022
(0.043) (0.025) (0.014) (0.014) (0.014) (0.014) (0.014) (0.014) (0.039) (0.034) (0.047) (0.155)

Observations 18 239 18 239 17 098 17 098 18 021 18 021 16 704 16 704 17 193 17 193 13 878 13 878
Adj. R-Square 0.962 0.975 0.956 0.957 0.955 0.956 0.955 0.957 0.964 0.964 0.966 0.974
Country-sector-year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Num. Countries 16 16 14 14 14 14 16 16 15 15 12 12
Clustered standard errors at the country-sector-year level in parentheses: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

The set of countries include:AUT,BEL,CHL,DNK,FRA,HUN,ITA,JPN,NLD,NOR,PRT,SWE.
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Table A.3: Baseline and robustness of labour productivity by size classes

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Bas. K-L Ratio K-L Ratio Bas. H-Skill Sh. H-Skill Sh. Bas. Soft. Int. Soft. Int. Bas. R&D. Int. R&D. Int. Bas. HHI HHI Bas. Firm Age Firm Age

Small (10-19) 0.219∗∗∗ 0.222∗∗∗ 0.137∗∗∗ 0.039∗∗∗ 0.142∗∗∗ 0.135∗∗∗ 0.138∗∗∗ 0.149∗∗∗ 0.090∗∗∗ 0.105∗∗∗ 0.152∗∗∗ 0.012
(0.006) (0.004) (0.008) (0.005) (0.008) (0.007) (0.008) (0.007) (0.006) (0.005) (0.009) (0.012)

MediumSmall (20-49) 0.336∗∗∗ 0.281∗∗∗ 0.243∗∗∗ 0.109∗∗∗ 0.248∗∗∗ 0.238∗∗∗ 0.243∗∗∗ 0.258∗∗∗ 0.173∗∗∗ 0.184∗∗∗ 0.261∗∗∗ 0.072∗∗∗

(0.008) (0.005) (0.010) (0.008) (0.010) (0.008) (0.009) (0.008) (0.007) (0.006) (0.011) (0.015)

Medium (50-249) 0.473∗∗∗ 0.336∗∗∗ 0.365∗∗∗ 0.204∗∗∗ 0.368∗∗∗ 0.350∗∗∗ 0.364∗∗∗ 0.394∗∗∗ 0.284∗∗∗ 0.292∗∗∗ 0.392∗∗∗ 0.189∗∗∗

(0.010) (0.008) (0.011) (0.010) (0.011) (0.009) (0.011) (0.010) (0.008) (0.007) (0.013) (0.018)

Large (250+) 0.697∗∗∗ 0.436∗∗∗ 0.573∗∗∗ 0.431∗∗∗ 0.578∗∗∗ 0.553∗∗∗ 0.573∗∗∗ 0.594∗∗∗ 0.518∗∗∗ 0.532∗∗∗ 0.599∗∗∗ 0.422∗∗∗

(0.009) (0.014) (0.011) (0.010) (0.011) (0.010) (0.011) (0.010) (0.009) (0.008) (0.013) (0.023)

Small (10-19) ×Market Services -0.004 0.014 0.015 0.112∗∗∗ 0.009 0.018 0.023∗ 0.015 0.032∗∗ -0.054∗∗∗ 0.056∗∗∗ 0.070
(0.017) (0.012) (0.013) (0.010) (0.013) (0.013) (0.014) (0.014) (0.014) (0.014) (0.018) (0.043)

MediumSmall (20-49) ×Market Services -0.066∗∗∗ 0.014 -0.048∗∗∗ 0.088∗∗∗ -0.052∗∗∗ -0.043∗∗∗ -0.038∗∗ -0.050∗∗∗ -0.004 -0.064∗∗∗ -0.006 0.044
(0.020) (0.013) (0.015) (0.013) (0.015) (0.014) (0.015) (0.015) (0.015) (0.015) (0.021) (0.058)

Medium (50-249) ×Market Services -0.210∗∗∗ -0.017 -0.163∗∗∗ 0.011 -0.167∗∗∗ -0.155∗∗∗ -0.158∗∗∗ -0.186∗∗∗ -0.113∗∗∗ -0.129∗∗∗ -0.102∗∗∗ -0.053
(0.024) (0.015) (0.018) (0.016) (0.018) (0.018) (0.019) (0.019) (0.020) (0.016) (0.025) (0.072)

Large (250+) ×Market Services -0.488∗∗∗ -0.192∗∗∗ -0.386∗∗∗ -0.207∗∗∗ -0.389∗∗∗ -0.381∗∗∗ -0.377∗∗∗ -0.398∗∗∗ -0.388∗∗∗ -0.319∗∗∗ -0.323∗∗∗ -0.352∗∗∗

(0.030) (0.020) (0.024) (0.021) (0.024) (0.024) (0.027) (0.027) (0.026) (0.019) (0.027) (0.088)

Observations 18 042 18 042 16 908 16 908 17 824 17 824 16 514 16 514 17 005 17 005 13 874 13 874
Adj. R-Square 0.960 0.975 0.951 0.960 0.951 0.953 0.944 0.945 0.970 0.971 0.966 0.971
Country-sector-year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Num. Countries 16 16 14 14 14 14 16 16 15 15 12 12
Clustered standard errors at the country-sector-year level in parentheses: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

The set of countries include:AUT,BEL,CHL,DNK,FRA,HUN,ITA,JPN,NLD,NOR,PRT,SWE.

Table A.4: Baseline and robustness of multi-factor productivity by size classes

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Bas. H-Skill Sh. H-Skill Sh. Bas. Soft. Int. Soft. Int. Bas. R&D. Int. R&D. Int. Bas. HHI HHI Bas. Firm Age Firm Age

Small (10-19) 0.336∗∗∗ 0.311∗∗∗ 0.338∗∗∗ 0.336∗∗∗ 0.338∗∗∗ 0.334∗∗∗ 0.310∗∗∗ 0.296∗∗∗ 0.327∗∗∗ 0.197∗∗∗

(0.008) (0.012) (0.008) (0.008) (0.008) (0.008) (0.010) (0.009) (0.010) (0.018)

MediumSmall (20-49) 0.524∗∗∗ 0.516∗∗∗ 0.524∗∗∗ 0.520∗∗∗ 0.528∗∗∗ 0.510∗∗∗ 0.488∗∗∗ 0.465∗∗∗ 0.493∗∗∗ 0.283∗∗∗

(0.013) (0.021) (0.013) (0.012) (0.013) (0.012) (0.016) (0.015) (0.015) (0.026)

Medium (50-249) 0.742∗∗∗ 0.721∗∗∗ 0.739∗∗∗ 0.731∗∗∗ 0.749∗∗∗ 0.738∗∗∗ 0.685∗∗∗ 0.662∗∗∗ 0.727∗∗∗ 0.450∗∗∗

(0.018) (0.029) (0.018) (0.017) (0.018) (0.017) (0.022) (0.020) (0.021) (0.034)

Large (250+) 1.054∗∗∗ 1.015∗∗∗ 1.050∗∗∗ 1.076∗∗∗ 1.065∗∗∗ 1.126∗∗∗ 0.996∗∗∗ 1.003∗∗∗ 1.131∗∗∗ 0.916∗∗∗

(0.025) (0.036) (0.025) (0.024) (0.024) (0.026) (0.028) (0.026) (0.027) (0.049)

Small (10-19) ×Market Services 0.070∗∗∗ 0.095∗∗∗ 0.066∗∗∗ 0.082∗∗∗ 0.093∗∗∗ 0.095∗∗∗ 0.031∗ -0.026 0.029 -0.236∗∗∗

(0.014) (0.015) (0.014) (0.013) (0.014) (0.013) (0.019) (0.019) (0.020) (0.043)

MediumSmall (20-49) ×Market Services 0.050∗∗ 0.062∗∗ 0.050∗∗ 0.071∗∗∗ 0.083∗∗∗ 0.098∗∗∗ -0.003 -0.056∗∗ -0.020 -0.354∗∗∗

(0.020) (0.024) (0.020) (0.020) (0.020) (0.020) (0.029) (0.028) (0.031) (0.063)

Medium (50-249) ×Market Services -0.004 0.040 0.001 0.028 0.028 0.040 -0.095∗∗ -0.070 -0.205∗∗∗ -0.611∗∗∗

(0.030) (0.035) (0.030) (0.031) (0.031) (0.031) (0.047) (0.043) (0.052) (0.092)

Large (250+) ×Market Services -0.109∗∗ 0.021 -0.099∗ -0.115∗∗ -0.099∗ -0.164∗∗∗ -0.288∗∗∗ -0.149∗∗ -0.456∗∗∗ -1.325∗∗∗

(0.053) (0.052) (0.053) (0.056) (0.059) (0.059) (0.073) (0.066) (0.076) (0.155)

Observations 15 644 15 644 16 558 16 558 15 399 15 399 16 184 16 184 13 014 13 014
Adj. R-Square 0.987 0.988 0.987 0.987 0.986 0.986 0.988 0.988 0.990 0.993
Country-sector-year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Num. Countries 14 14 14 14 16 16 15 15 12 12
Clustered standard errors at the country-sector-year level in parentheses: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

The set of countries include:AUT,BEL,CHL,DNK,FRA,HUN,ITA,JPN,NLD,NOR,PRT,SWE.

28



Table A.5: Coefficient for large (250+) service firms by 2-digit sector

2-Digit Sector Wages LP MFP

Advertising and market research - - -
Administrative and support service activities - - -
Legal and accounting activities - - -
Accommodation and food service activities - - +
Transportation and storage 0 - -
IT and other information services 0 - -
Wholesale and retail trade 0 - 0
Publishing, audiovisual and broadcasting 0 0 -
Scientific research and development 0 0 +
Telecommunications + + +

Note: We perform regressions in the same fashion of Equation (5), but keeping only one 2-digit service sector at the time.
The table reports the signs of the average size-wage and size-productivity differentials for large firms in each 2-digit service
sector with respect to large firms in manufacturing (corresponding to the last raw of Table 3). The value 0 corresponds to not
significant coefficients.

Table A.6: Wages by productivity quantiles, manufacturing vs. services

(1) (2) (3) (4)
ln(LP) Manuf ln(LP) Serv ln(MFP W) Manuf. ln(MFP W) Serv

p10-p40 0.529∗∗∗ 0.643∗∗∗ 0.487∗∗∗ 0.540∗∗∗

(0.007) (0.009) (0.008) (0.008)

p40-p60 0.803∗∗∗ 1.028∗∗∗ 0.734∗∗∗ 0.843∗∗∗

(0.011) (0.016) (0.011) (0.011)

p60-p90 1.008∗∗∗ 1.334∗∗∗ 0.928∗∗∗ 1.101∗∗∗

(0.012) (0.022) (0.012) (0.012)

p90-p100 1.309∗∗∗ 1.805∗∗∗ 1.173∗∗∗ 1.468∗∗∗

(0.013) (0.031) (0.012) (0.014)

Observations 11 019 9 089 10 699 8 642
Adj. R-Square 0.974 0.968 0.975 0.979
Country-sector year FE YES YES YES YES
Num. Countries 17 17 17 17
Clustered standard errors at the country-sector-year level in parentheses: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

The set of countries include:AUS,AUT,BEL,CAN,CHE,CHL,DEU,DNK,FIN,FRA,HUN,ITA,JPN,NLD,NOR,PRT,SWE.
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Figure A.4: Wages by gross output quantiles

Note: The figure plots the estimated gross output dummies of a regression of log-wages within country-sector pairs and years.
In particular, he gross output distribution has been split into 3 bins: 1st to 10th percentile, 10th to 90th, and 90th to 100th. Data
used include the following countries: AUS, AUT, BEL, CAN, CHE, CHL, DEU,DNK, FIN, FRA, HUN, ITA, JPN, NLD,
NOR, PRT, SWE.

Table A.7: Wages by gross output quantiles

(1) (2)
ln(W) ln(W)

10 90 0.738∗∗∗ 0.739∗∗∗

(0.016) (0.016)

90 100 1.122∗∗∗ 1.122∗∗∗

(0.024) (0.024)

10 90 ×Market Services 0.162∗∗∗ 0.162∗∗∗

(0.030) (0.029)

90 100 ×Market Services 0.278∗∗∗ 0.278∗∗∗

(0.053) (0.052)

Observations 12 717 12 668
Adj. R-Square 0.961 0.947
Country-sector Year FE YES
Country-sector-year FE YES
Num. Countries 17 17
Clustered standard errors at the country-sector-year level in parentheses: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

The set of countries include:AUS,AUT,BEL,CAN,CHE,CHL,DEU,DNK,FIN,FRA,HUN,ITA,JPN,NLD,NOR,PRT,SWE.
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Table A.8: Baseline and robustness of wages by LP quantiles

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Bas. K-L Ratio K-L Ratio Bas. H-Skill Sh. H-Skill Sh. Bas. Soft. Int. Soft. Int. Bas. R&D. Int. R&D. Int. Bas. HHI HHI Bas. Firm Age Firm Age

p10-p40 0.550∗∗∗ 0.478∗∗∗ 0.482∗∗∗ 0.495∗∗∗ 0.489∗∗∗ 0.489∗∗∗ 0.488∗∗∗ 0.506∗∗∗ 0.557∗∗∗ 0.569∗∗∗ 0.536∗∗∗ 0.535∗∗∗

(0.012) (0.010) (0.006) (0.007) (0.006) (0.006) (0.006) (0.006) (0.007) (0.010) (0.009) (0.011)

p40-p60 0.847∗∗∗ 0.735∗∗∗ 0.730∗∗∗ 0.734∗∗∗ 0.738∗∗∗ 0.738∗∗∗ 0.737∗∗∗ 0.762∗∗∗ 0.838∗∗∗ 0.858∗∗∗ 0.815∗∗∗ 0.817∗∗∗

(0.017) (0.014) (0.008) (0.008) (0.007) (0.007) (0.007) (0.008) (0.012) (0.015) (0.013) (0.017)

p60-p90 1.059∗∗∗ 0.970∗∗∗ 0.933∗∗∗ 0.924∗∗∗ 0.942∗∗∗ 0.942∗∗∗ 0.940∗∗∗ 0.969∗∗∗ 1.044∗∗∗ 1.060∗∗∗ 1.019∗∗∗ 1.031∗∗∗

(0.018) (0.017) (0.008) (0.010) (0.008) (0.008) (0.008) (0.009) (0.013) (0.016) (0.014) (0.019)

p90-p100 1.358∗∗∗ 1.278∗∗∗ 1.247∗∗∗ 1.242∗∗∗ 1.258∗∗∗ 1.259∗∗∗ 1.255∗∗∗ 1.292∗∗∗ 1.359∗∗∗ 1.357∗∗∗ 1.294∗∗∗ 1.311∗∗∗

(0.020) (0.025) (0.012) (0.015) (0.012) (0.012) (0.012) (0.012) (0.014) (0.015) (0.013) (0.017)

p10-p40 ×Market Services 0.118∗∗∗ 0.160∗∗∗ 0.136∗∗∗ 0.117∗∗∗ 0.140∗∗∗ 0.129∗∗∗ 0.111∗∗∗ 0.094∗∗∗ 0.108∗∗∗ 0.139∗∗∗ 0.101∗∗∗ 0.202∗∗∗

(0.016) (0.016) (0.011) (0.011) (0.011) (0.011) (0.011) (0.011) (0.012) (0.016) (0.014) (0.025)

p40-p60 ×Market Services 0.246∗∗∗ 0.275∗∗∗ 0.251∗∗∗ 0.238∗∗∗ 0.256∗∗∗ 0.243∗∗∗ 0.219∗∗∗ 0.197∗∗∗ 0.219∗∗∗ 0.260∗∗∗ 0.200∗∗∗ 0.345∗∗∗

(0.026) (0.022) (0.015) (0.015) (0.014) (0.015) (0.015) (0.016) (0.020) (0.023) (0.023) (0.043)

p60-p90 ×Market Services 0.368∗∗∗ 0.356∗∗∗ 0.335∗∗∗ 0.332∗∗∗ 0.342∗∗∗ 0.327∗∗∗ 0.299∗∗∗ 0.276∗∗∗ 0.326∗∗∗ 0.383∗∗∗ 0.286∗∗∗ 0.445∗∗∗

(0.034) (0.028) (0.018) (0.019) (0.018) (0.018) (0.019) (0.020) (0.027) (0.032) (0.031) (0.054)

p90-p100 ×Market Services 0.584∗∗∗ 0.602∗∗∗ 0.498∗∗∗ 0.491∗∗∗ 0.504∗∗∗ 0.487∗∗∗ 0.444∗∗∗ 0.420∗∗∗ 0.493∗∗∗ 0.700∗∗∗ 0.403∗∗∗ 0.561∗∗∗

(0.043) (0.044) (0.031) (0.031) (0.030) (0.030) (0.030) (0.032) (0.035) (0.062) (0.034) (0.056)

Observations 17 953 17 953 16 762 16 762 18 076 18 076 16 283 16 283 17 423 17 423 14 372 14 372
Adj. R-Square 0.964 0.969 0.928 0.935 0.929 0.930 0.939 0.941 0.967 0.967 0.977 0.979
Country-sector-year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Num. Countries 16 16 14 14 14 14 16 16 15 15 12 12
Clustered standard errors at the country-sector-year level in parentheses: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

The set of countries include:AUT,BEL,CHL,DNK,FRA,HUN,ITA,JPN,NLD,NOR,PRT,SWE.

Table A.9: Baseline and robustness of wages by MFP quantiles

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Bas. K-L Ratio K-L Ratio Bas. H-Skill Sh. H-Skill Sh. Bas. Soft. Int. Soft. Int. Bas. R&D. Int. R&D. Int. Bas. HHI HHI Bas. Firm Age Firm Age

p10-p40 0.456∗∗∗ 0.447∗∗∗ 0.438∗∗∗ 0.456∗∗∗ 0.445∗∗∗ 0.446∗∗∗ 0.445∗∗∗ 0.461∗∗∗ 0.512∗∗∗ 0.513∗∗∗ 0.525∗∗∗ 0.491∗∗∗

(0.012) (0.007) (0.008) (0.008) (0.007) (0.007) (0.007) (0.007) (0.008) (0.010) (0.009) (0.009)

p40-p60 0.703∗∗∗ 0.685∗∗∗ 0.666∗∗∗ 0.681∗∗∗ 0.673∗∗∗ 0.676∗∗∗ 0.673∗∗∗ 0.695∗∗∗ 0.764∗∗∗ 0.764∗∗∗ 0.785∗∗∗ 0.736∗∗∗

(0.017) (0.009) (0.010) (0.011) (0.009) (0.009) (0.009) (0.009) (0.011) (0.014) (0.012) (0.014)

p60-p90 0.894∗∗∗ 0.874∗∗∗ 0.863∗∗∗ 0.862∗∗∗ 0.870∗∗∗ 0.872∗∗∗ 0.871∗∗∗ 0.899∗∗∗ 0.955∗∗∗ 0.948∗∗∗ 0.982∗∗∗ 0.921∗∗∗

(0.017) (0.010) (0.011) (0.014) (0.011) (0.010) (0.011) (0.011) (0.013) (0.014) (0.013) (0.016)

p90-p100 1.147∗∗∗ 1.126∗∗∗ 1.119∗∗∗ 1.106∗∗∗ 1.127∗∗∗ 1.129∗∗∗ 1.127∗∗∗ 1.160∗∗∗ 1.189∗∗∗ 1.159∗∗∗ 1.215∗∗∗ 1.140∗∗∗

(0.017) (0.013) (0.012) (0.017) (0.011) (0.011) (0.011) (0.012) (0.013) (0.014) (0.013) (0.018)

p10-p40 ×Market Services 0.033∗∗ 0.070∗∗∗ 0.100∗∗∗ 0.076∗∗∗ 0.103∗∗∗ 0.094∗∗∗ 0.080∗∗∗ 0.060∗∗∗ 0.045∗∗∗ 0.006 0.058∗∗∗ 0.065∗∗∗

(0.015) (0.012) (0.012) (0.012) (0.011) (0.012) (0.012) (0.012) (0.011) (0.014) (0.012) (0.018)

p40-p60 ×Market Services 0.073∗∗∗ 0.157∗∗∗ 0.191∗∗∗ 0.168∗∗∗ 0.195∗∗∗ 0.183∗∗∗ 0.166∗∗∗ 0.141∗∗∗ 0.100∗∗∗ 0.041∗∗ 0.110∗∗∗ 0.117∗∗∗

(0.022) (0.016) (0.014) (0.016) (0.014) (0.015) (0.015) (0.015) (0.016) (0.020) (0.018) (0.028)

p60-p90 ×Market Services 0.144∗∗∗ 0.235∗∗∗ 0.252∗∗∗ 0.244∗∗∗ 0.258∗∗∗ 0.245∗∗∗ 0.228∗∗∗ 0.200∗∗∗ 0.169∗∗∗ 0.113∗∗∗ 0.173∗∗∗ 0.176∗∗∗

(0.023) (0.018) (0.016) (0.018) (0.016) (0.016) (0.016) (0.016) (0.017) (0.023) (0.019) (0.033)

p90-p100 ×Market Services 0.276∗∗∗ 0.363∗∗∗ 0.368∗∗∗ 0.373∗∗∗ 0.374∗∗∗ 0.351∗∗∗ 0.337∗∗∗ 0.315∗∗∗ 0.302∗∗∗ 0.297∗∗∗ 0.264∗∗∗ 0.267∗∗∗

(0.027) (0.026) (0.018) (0.021) (0.018) (0.018) (0.019) (0.018) (0.020) (0.032) (0.020) (0.037)

Observations 17 356 17 356 16 266 16 266 17 267 17 267 15 732 15 732 17 053 17 053 13 489 13 489
Adj. R-Square 0.975 0.980 0.943 0.946 0.942 0.943 0.945 0.948 0.978 0.978 0.984 0.984
Country-sector-year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Num. Countries 16 16 14 14 14 14 16 16 15 15 12 12
Clustered standard errors at the country-sector-year level in parentheses: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

The set of countries include:AUT,BEL,CHL,DNK,FRA,HUN,ITA,JPN,NLD,NOR,PRT,SWE.
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