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Abstract

This paper studies how outsourcing of services activities affects TFP at the firm level. Using the
universe of buyer-supplier relationships in Belgium, we first document several new empirical facts
about how firms engage in the outsourcing of supporting activities. We show that virtually all firms
source from at least one services supplier, but there is substantial heterogeneity in the services
sourcing of firms. Geographic proximity plays a key role for the matching of services suppliers and
customers as firms mostly connect with services suppliers at a distance of no more than 35 km.
Finally, the extensive margin goes a long way to explaining both the aggregate trend and the firm-
level fluctuations in services outsourcing growth. Based on these findings, we develop a model with
endogenous choice of the set of tasks produced in-house. Consistent with the model, we estimate
the probability of a supplier-buyer relationship and how this affects the productivity of the buyer. We
find that productivity gains from outsourcing of services activities may be substantial. Reducing local
trade costs might lead to significant productivity gains. Reductions of variable trade costs by 10 or
50% lead respectively to average productivity gains of 3% and 7%. On the other hand, a 25%
reduction in the probability of a transaction, due for example to a permanent increase in unconditional
fixed costs, would lead to an average 1.3% TFP decline at the firm level. Reducing the costs
associated with the sourcing of services can be achieved in many ways, ranging from digitalization to
reducing congestion or removing cultural barriers that may bring local discontinuities in the
organisation of the production network. This is true for Belgium but also in the European Single Market
context.
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Non-technical summary

Across a wide range of industries, firms are increasingly focusing on their “core competencies”, using
specialized suppliers to provide “supporting activities” -such as legal and accounting services, human
resources, cleaning, security, catering, consultancy, etc - that were once performed by their own
employees. By so doing, they increase their productivity through a better labor organization. Saving
on labor costs is an important driver behind this mechanism. More generally, services suppliers
provide increased flexibility for firms whose needs evolve throughout the year, or provide specialized
skills or technology that would be more costly for a firm to invest in. This is valuable for firms. This
phenomenom is so widespread that virtually all firms are engaged in the outsourcing of some
activities.

This paper examines how outsourcing services affects firms’ TFP. Using an exhaustive dataset on
firms’ buyer-seller linkages in Belgium, we document a set of facts about the services sourcing
behavior of individual firms. We show that virtually all firms source from at least one services supplier,
but there is substantial heterogeneity in the services sourcing of firms. Geographic proximity plays a
key role for the matching of services suppliers and customers as firms mostly connect with services
suppliers at a distance of no more than 35 km. Finally, the extensive margin goes a long way to
explaining both the aggregate trend and the firm-level fluctuations in services outsourcing growth.
Guided by these facts, we have developed a simple model in which firms can outsource tasks and
search for services suppliers based on their geography and their core TFP. In this model, firms differ
in their ability to carry out tasks and must pay a fixed cost each period for each service supplier they
choose to source from.

In our framework, expenditure on a services supplier is seen as a trade in tasks. For instance, when
a car manufacturer sources cleaning services, it in fact outsources the task of cleaning from its
services supplier. This is what makes trade in services different from trade in goods in our model. As
a result, a firm’s output depends on its own primary inputs - labor, capital and materials - but also on
the primary inputs that its services suppliers mobilized at its request. So the contribution to a firm’s
output of one input, say labor, not only includes its own workers, but is also augmented by the number
of workers carrying out tasks required by the firm outside its own legal perimeter.

Besides this direct effect of outsourcing on production, outsourcing services also raises firm
productivity through an additional term, which is the number of services suppliers. Outsourcing tasks
enables firms to concentrate on their core activities, delegating the performance of the tasks for which
they have low comparative advantage to their subcontractors. Because of this force, the firm’'s own
productivity increases with the number of its services suppliers. Intuitively, higher ex-ante core TFP
allows firms to select from a larger set of specialized suppliers, which in turn increases their ex-post
TFP comparative advantage.

Bringing this model to the data, we find compelling evidence that the number of services suppliers
matters for firm performance.

Our results show that the productivity gains from outsourcing services are

substantial. Our estimates imply that trade costs reductions would lead to sig-nificant productivity
gains. Removing variable trade costs in services outsourcing completely would lead to a productivity
gain of 11 percent. Reductions of variable trade costs by 10 or 50% lead respectively to average
productivity gains of 3% and 7%. On the other hand, a 25% reduction in the probability of a
transaction, due for example to a permanent increase in unconditional fixed costs, would lead to an
average 1.3% TFP decline at the firm level.

The numbers obtained should naturally be viewed with caution as they are based on very stylized
counterfactual exercises. However, they are still indicative of potential significant TFP gains related
to the reduction in the costs of outsourcing. Reducing the costs associated with the sourcing of
services can be achieved in many ways, ranging from digitalization of the economy, improving
electronic communication to reducing congestion, but also in the Belgian context and more broadly
in the European context, by reducing cultural barriers that may bring local discontinuities into an
otherwise well integrated Single Market.
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1 Introduction

Across a wide range of industries, firms are increasingly focusing on their “core
competencies”’, using specialized suppliers to provide “supporting activities” -
such as legal and accounting services, human resources, cleaning, security, cater-
ing, consultancy, etc - that were once performed by their own employees (see
Weil, 2017, for a qualitative survey). By so doing, they increase their productiv-
ity through a better labor organization. Saving on labor costs is an important
driver behind this mechanism (Goldschmidt and Schmieder, |[2017). More gener-
ally, services suppliers provide increased flexibility for firms whose needs evolve
throughout the year, or provide specialized skills or technology that would be
more costly for a firm to invest in. This is valuable for firms, as they themselves
acknowledgeﬂ This phenomenom is so widespread that virtually all firms are
engaged in the outsourcing of some activities.

There are numerous case studies on the outsourcing of supporting activities
in the literature (see Baraldi et al., 2014 Nordin and Agndal, |2008, and Lacity,
Khan, and Yan, 2016} for a survey), but little is know about how it affects TFP
at the firm level. The goal of this paper is to document the importance of the
sourcing of services by using an exhaustive dataset on buyer-seller linkages in
Belgiunﬂ Our data provides a full description of the sourcing strategies chosen
by a very large set of Belgian firms. In our sample, firms have on average
72 domestic suppliers (see Table . Excluding suppliers that are operating
in the wholesale, retail, and utility industries (electricity, gas and water), this
average number drops to 38. Among these, the provision of services represents
a large fraction as the average firm sources from 18 services suppliers. Allmost
all firms source from at least one services supplier. Interestingly, Table [1] also
displays substantial heterogeneity in the sourcing of services at the firm level.
The number of services suppliers from which firms source from range from 0 to
more than 120.

The goal of this paper is to stress the role of this extensive margin of sourc-
ing services on TFP. Antras, Fort, and Tintelnot (2017) have shown that the
relative size advantage of importers is growing in the number of countries from
which they source. We extend this evidence to show the importance of sourcing
supporting activities on firm size. The blue line in Panel (a) in Figure |1| shows
that sales premia are increasing with the number of services suppliers. As only
one source of firm heterogeneity may fail to capture the bulk of firm size het-
erogeneity (Bernard et al., 2022) and as sourcing decisions are interdependent
by nature, it is instructive to benchmark these results against those associated
with the number of non-services supplierﬁ from which they source goods (Panel

1See for instance the Google’s supplier site |Google’s Supplier site
(www.google.com/corporate/suppliers/)|or BASF suppliers and partners web page BASF sup-
pliers and partners web page (www.basf.com/global/en/who-we-are/organization/suppliers-
and-partners.html).

?See Dhyne, Magerman, and Rubinova (2015), for a description of that dataset and Dhyne
et al. (2020), or Bernard et al. (2020)), for most recent applications of this dataset.

3The non-services domestic suppliers include suppliers in the agriculture, manufacturing,
construction or non market services sectors. Throughout the analysis, we exclude wholesalers,


http://www.google.com/corporate/suppliers/
http://www.google.com/corporate/suppliers/
http://www.basf.com/global/en/who-we-are/organization/suppliers-and-partners.html
http://www.basf.com/global/en/who-we-are/organization/suppliers-and-partners.html
http://www.basf.com/global/en/who-we-are/organization/suppliers-and-partners.html

Table 1: Sourcing strategies in 2012

pl | p5 | p10 | p25 | pb50 | p75 | p90 | p95 | P99 | Mean

Number of domestic
K 6 12 17 29 49 82 140 200 416 72.2
suppliers

Number of domestic
suppliers, excluding
wholesalers, 3 5 8 13 23 42 78 116 | 259 38.3
retailers,utility

providers

Number of services
. . 2 3 4 6 11 19 36 54 120 17.9
domestic suppliers

Number of source
. . 0 0 0 0 0 0 3 7 16 1.0
foreign countries

{Note: This table is based on our sample of 104,535 firms in 2012.}

b) and those associated with the number of foreign countries from which they
source (Panel c¢). The green line in Panel (b) suggests that the number of non-
services domestic suppliers also matters, although to a lesser extent. As for
the number of foreign countries from which firms source, our results for Belgian
firms in Panel (c) are of similar magnitude to Antras, Fort, and Tintelnot (2017)
results for US firms.

Sales premia rise naturally in each source of firm heterogeneity separately.
When we control for the other two sources of heterogeneity and firm charac-
teristics such as firme size and number of business customers, sales premia are
naturally lower, as depicted by the black lines in Figure [I] However, outsourc-
ing of services is still an important source of size dispersion. Panel (a) indicates
that, when we control for other factors and firm characteristics, firms that source
services from at least 5 suppliers are 50% larger than firms that do not source
services, firms that source from at least 13 suppliers are twice the size, and firms
sourcing from at least 40 services suppliers are 1.5 log point bigger than firms
that do not source services at all. This is suggestive of fixed costs that hamper
firms that are less able to source services from a large number of suppliers.

Motivated by this heterogeneity in the number of services suppliers, we for-
mulate a model of firms with endogenous choice of tasks produced in-house. In
this model, firms differ in their ability to carry out tasks. Firms must pay a fixed
cost each period for each service supplier they choose to source from. With the
complementarity mechanism embedded in our model to rationalize the sourc-
ing decisions made by firms, more able firms can afford to add more services
suppliers. Our model is closely related to the international sourcing framework
in Antras, Fort, and Tintelnot (2017) and the domestic sourcing framework in
Bernard, Moxnes, and Saito (2019), but we modify these models to allow for
trade in tasks.

retailers and utility providers as the fixed cost associated with starting a business relationship
is arguably very low for these suppliers.



In our framework, expenditure on a services supplier is seen as a trade in
tasks. For instance, when a car manufacturer sources cleaning services, it in fact
outsources the task of cleaning from its services supplier. This is what makes
trade in services different from trade in goods in our model. As a result, a firm’s
output depends on its own primary inputs - labor, capital and materials - but
also on the primary inputs that its services suppliers mobilized at its request. So
the contribution to a firm’s output of one input, say labor, not only includes its
own workers, but is also augmented by the number of workers carrying out tasks
required by the firm outside its own legal perimeter. Besides this direct effect
of outsourcing on production, outsourcing services also raises firm productivity
through an additional term, which is the number of services suppliers. Out-
sourcing tasks enables firms to concentrate on their core activities, delegating
the performance of the tasks for which they have low comparative advantage to
their subcontractors. Because of this force, the firm’s own productivity increases
with the number of its services suppliers. Intuitively, higher ex-ante core TFP
allows firms to select from a larger set of specialized suppliers, which in turn
increases their ex-post TFP comparative advantage.

In the first half of the paper, we develop and estimate this model using Bel-
gian firm-level data. Our model puts us in a position to estimate the probability
for a firm to outsource supporting activities from a given supplier, where ex ante
more able firms are more likely to connect with better and less distant services
suppliers. This is consistent with Bernard, Moxnes, and Saito (2019). What
is novel here is that we study how it affects productivity. We show that the
higher the number of suppliers, the higher the ex-post productivity. By doing
this, we face well-known empirical challenges because the number of services
suppliers, like any variable input, is chosen endogenously by the firm. To es-
timate this production function, we rely on a standard estimation procedure
based on the control function approach like the Levinsohn and Petrin (2003)
or the Wooldridge (2009)) estimation procedures assuming that the number of
services suppliers is set after the realisation of the TFP shock and should be
properly instrumented.

Belgium provides an interesting setting to conduct an analysis of the deter-
minants of sourcing, because trade frictions are arguably expected to be very
low. Belgium is a very small countryEL with the largest distance between two
cities of 277km. It is also a very densely populated country with more than
780,000 firms within a geographic area no bigger than 30,000km?. Despite this,
our results show that productivity distribution is shaped by the ability of more
efficient firms to source from a larger set of specialized suppliers and that pro-
ductivity gains from outsourcing services are substantial. During our sample
period, which extends from 2002 to 2014, changes in the outsourcing strategy of
individual firms improved on average total factor productivity by 0,15 percent
each year and by 2% over a 10 years period. This may seem relatively modest
but during the period covered, no major shock affected the cost of domestic

4Moreover, Belgium has a very dense transportation infrastructure (155,000 km of roads,
3,500 km of railways and 2,000 km of waterways) and no natural geographical obstacles such
as lake or mountain that may hamper trade between firms.



FIGURE 1 : Sales premia and sources of firm-level heterogeneity

panel (a)

Sales premia (in dlog)

o

20 30
Number of domestic service suppliers

panel (b)

Sales premia (in dlog)

o

20 30
Number of other domestic suppliers

panel (c)

Sales premia (in dlog)

o

10 20
Number of foreing sourcing countries

Note : This table is based on our sample of 104,535 firms in 2012. To construct the blue
line, we regress the log Sales on cumulative dummies for the minimum number of domestic
suppliers of services from which the firm sources, and sector and time dummies. For the
green line, we regress the log Sales on cumulative dummies for the minimum number of other
domestic suppliers (excluding retailers and wholesalers and utility providers) from which the
firm sources, and sector and time dummies. For the orange line, we regress the log Sales on
cumulative dummies for the minimum number of countries from which a firm imports, and
sector and time dummies. To construct the black lines, we regress the log Sales on cumulative
dummies for the minimum number of domestic suppliers of services from which the firm
sources, cumulative dummies for the minimum number of other domestic suppliers, cumulative
dummies for the minimum number of foreign countries from which the firm imports and
additional countrols such as cumulative dummies for the number of Business customers to
which the firm sales, its size (log employment) and sector and time dummies.



transactions and most firms were already close to their optimal level of out-
sourcing of services. Still, this does not mean that policies aiming at decreasing
the cost of outsourcing may not have significant impact on productivity and that
sourcing of services do not contribute to the actual level of efficency of firms. In
our sample, the outsourcing strategy of firms leads on average to a 16% higher
TFP, compared to a counterfactual in which there would be no outsourcing at
all.

In the second half of the paper, we develop some applications to study the
economic and policy implications of our estimates. We quantify the impact
of a reduction in the cost of outsourcing services. Our estimates imply that
reductions in variable trade costs would lead to significant productivity gains.
Removing variable trade costs in services outsourcing completely would lead to
an additional improvement of productivity of around 10 percent. This suggests
that there are still potential productivity gains from wider outsourcing of ser-
vices, in a country where this process is already well developed. Thus, not only
have outsourcing services already contributed substantially to economic growth
in Belgium, but further integration might still have a sizable aggregate effect.
In less extreme scenarios, we estimate that reductions of 10 or 50% in variable
trade costs would lead to average productivity gains of 3% and 7% respectively.
In a post-Covid era, where firms improved their ability to use remote distance
communication tools, one may expect a decline in bilateral business to business
trade costs that may also fuel productivity gains through a better organization
of the work across plants, through increased outsourcing.

Our paper is closely related to the growing literature on the determinants of
domestic sourcing (Bernard, Moxnes, and Saito, 2019, Furusawa et al., |2018)).
Our results complement the findings of Bernard, Moxnes, and Saito (2019), who
emphasize the importance of buyer-supplier relationships for firm performance.
They show that opening a high-speed train link in Japan has significantly im-
proved firm performance as well as creating more buyer-seller links. As in our
model, new links matter for firm productivity, although our focus is to quantify
productivity gains from outsourcing supporting activities and conduct counter-
factual analysis.

Our paper is also related to the literature on foreign sourcing (Amiti and
Konings, 2007, Goldberg et al., [2010, Halpern, Koren, and Szeidl, 2015, Bgler,
Moxnes, and Ulltveit-Moe, 2015, Antras, Fort, and Tintelnot, 2017) that exam-
ines the role of imported inputs in firm productivity where foreign and domestic
inputs are imperfect substitutes. Our paper departs from this literature be-
cause only very few firms are involved in international sourcing, while domestic
sourcing concerns the vast majority of firms.

The paper is also related to the wide-ranging literature on trade in tasks
(Antras, Garicano, and Rossi-Hansberg, [2006, Antras, Rossi-Hansberg, and
Garicano, [2008, Grossman and Rossi-Hansberg, 2008, Rodriguez-Clare, 2010,
Baldwin and Robert-Micoud, [2014)). We follow this literature by considering
that the production process is a mix of different tasks that are combined to
deliver a final product.

The paper is organized as follows. Section [2] describes our data and docu-



ments stylized facts about services outsourcing in Belgium. Building on these
facts, in Section [3] we develop a simple model of trade in tasks. Section [4]
describes the estimation procedure and the determinants of outsourcing. In
Section [5] we use the estimates to conduct counterfactual analyses.

2 Data and stylized facts

2.1 Data and sample definition

Main data sources. Our panel of Belgian firms over the 2002-2014 period draws
on several administrative data sources from Belgium, accessible only at the
National Bank of Belgium. The first data source is the business-to-business
transactions database (NBB B2B) that contains all domestic transactions be-
tween any pair of Belgian firms. By law, all Belgian firms are required to report
annual sales to any Belgian firm if sales to that customer are worth 250EUR
or more. Administrative sanctions for inaccurate or incomplete reporting guar-
antee a high quality of data collected (see Dhyne, Magerman, and Rubinova
(2015) for more details). In the dataset, we observe the firm’s identifier of both
the seller and the buyer, allowing us to pinpoint any existing firm-to-firm link-
age and its yearly value. This dataset enables us to characterize the sourcing
strategy followed by a very large set of Belgian ﬁrmsﬂ Compared to other exist-
ing data sources like those used in Ito and Saito (2020), Bernard, Moxnes, and
Saito (2019), Lee et al. (2016|), or Atalay et al. (2011)), our dataset provides a full
description of the B2B transactions made during a given year in Belgium. Its
coverage and structure is more similar to the one used in Alfaro Urena, Manelici,
and Vasquez (2019) for Costa-Rica or in Cosar et al. (2019) and Demir et al.
(2020) for Turkey.

As buyers and sellers are identified with their unique VAT-identifier, the
NBB B2B dataset can be merged with firm-level balance sheet data, firm-
level international trade data and Crossroad Bank data. This provides us with
firm-level information on both sellers and buyers such as number of employees,
wages, stock of capital, total input consumption, location, exports and imports,
whether the firm belongs to a domestic or an international group, etc.

Despite the richness of our dataset, we face several limitations. A first lim-
itation is that we do not have any information on what is traded between two
firms. The B2B transaction data does not provide us with the nature of the de-
livery, whether it is material inputs, services or capital goods. To work around
this data limitation, we rely on the suppliers’ main sector of activity, which
is defined at a very disaggregated level (NACE Rev2 4-digit industry classifica-
tion). We classify a transaction made with a supplier in a given sector of activity
as a delivery of the corresponding type of services (f.e. a supplier classified in
NACE 7430 “Translation and interpretation activities” is assumed to provide
translation and interpretation support service). This assumption is arguably

5This data set has been used in other papers such as Magerman et al., 2016, Bernard et al.,
2022, Dhyne et al., 2020, Kikkawa, Magerman, and Dhyne, [2020.



light in the context of this paper. Indeed, our main variable of interest is the
number of services suppliers. Therefore, we simply require suppliers classified
in the service sector to actually provide services.

While we observe the universe of domestic transactions, a second limitation
of our data is that we do not observe all imports of servicesﬂ However, we
consider this limitation is not too serious. Imports of services are restricted to a
very small number of firms and imported values are relatively low compared to
domestic expenditure on servicesm Moreover, the services we are focusing on in
this paper often require face-to-face communications (notably office administra-
tive support, legal and accounting services, consultancy, publishing, advertising)
or physical delivering (notably services to buildings, leasing activities, architec-
tural and engineering activities, food and beverages services). This is the reason
why firms usually outsource services from very close suppliers, as we will show
in our stylized fact 2.

Services Definition. In this paper, services are defined as deliveries from
firms classified in NACE 5510 to 8299. Table 2 in Appendix provides a full
description of the 2-digits service categories covered by this definition, ranked
by the number of sourcing firms. Office administrative, office support and other
business support activities, and legal and accounting activities rank first and
second, with more than 90% of firms sourcing these activities. Our definition of
services does not cover wholesale and retail activities (NACE 45 to 47) because
those activities are strongly related to products. Sales of wholesalers or retailers
not only cover the services provided by the seller (which corresponds to the trade
margin) but also the value of the products. For the same reason, we also exclude
transportation services, postal and courier activities (NACE 49 to 53) as usually
their bill includes the value of transported products.However, our results are not
sensitive to the exclusion of these sectors.

Firm Definition. As with most firm-level data, one challenge associated with
our dataset is that information is recorded at the level of the VAT-identifier and
not at the establishment level. So we do not observe transactions between es-
tablishments within the same firm. However, we do observe the number of
establishments. When appropriate, we control in our analysis for the multi-
establishment status of firms. We also observe in our dataset whether a seller
and a buyer are affiliates of the same Belgian or multinational group. Be-
cause these relations between affiliates might be considered as equivalent to
within-firm transactions, we exclude them from our analysis. In our dataset, we
therefore keep only transactions between non-related firms.

5From 2006 onwards, firm level imports of services are only available through a survey and
therefore for a small set of firms (Ariu, [2016).

"In 2005, the last year for which we observe all firms that are importing services, around
4000 firms in our sample import services, which correponds to 4.2 percent of our sample size.
Their import of categories of services corresponding to our definition, i.e. business travel
(except expenditure by border workers), communications services, insurance and financial
services, computer and information services, and business services (except services between
affiliated enterprises), amount to 13.4 € billion according to Eurostat. Given that the expen-
diture on domestic services suppliers amount to 246 € billion in 2005 (see Table, import of
services account for no more than 5 percent of total expenditure on services.



Table 2: Services sectors

Services sector

Number of

sourcing firms (%

Within firm

average number of

of the total) suppliers
Office administrative, office support and 95.1 1.8
other businesss support activities
Legal and accounting activities 93.5 2.2
Services to buildings and landscape 56.8 2.3
activities
Activities auxiliary to financial services 56.1 1.5
and insurance activities
Computer programming, consultancy 54.5 2.5
and related activities
Rental and leasing activities 47.0 2.5
Financial service activities, except 46.8 1.9
insurance and pension funding
Publishing activities 45.3 2.2
Activities of head offices; management 44.4 2.6
consultancy activities
Architectural and engineering activities; 42.5 3.2
technical testing and analysis
Advertising and market research 41.7 2.3
Food and beverage service activities 33.5 2.6
Employment activities 29.7 2.3
Telecommunications 26.8 1.4
Other professional. scientific and 24.8 2.0
technical activities
Real estate activities 20.9 1.6
Security and investigation activities 19.7 1.4
Information service activities 15.7 1.5
Scientific research and development 12.4 1.2
Accomodation 11.6 2.3
Travel agency, tour operator reservation 9.0 1.8
service and related activities
Motion picture, video and television 8.5 2.1
programme production, sound recording
and music publishing activities
Programming and broadcasting 4.0 1.4
activities
Veterinary activities 2.1 2.1
Insurance, reinsurance and pension 1.0 1.1

funding, except compulsory social

security

Note

: This table is on our sample of 104,535 firms in 2012.




Sample Selection. If our datasets cover the universe of Belgian firms, we re-
strict our sample to firms in the private and non-financial sector with at least one
full-time-equivalent employee, positive output and positive value-added, tangi-
ble assets of more than 100 EUR and intemediate inputs of more than 100
EUR, following De Loecker, Fuss, and Van Biesebroeck (2014). The reason for
not taking the whole population of firms is the need to estimate firm level TFP.
Applying these criteria reduces the number of firms significantly. As shown in
Table [3] roughly 105,000 firms met the above criteria in 2012, while the whole
sample includes more than 750,000 firms. The large reduction in sample size
is mostly driven by the exclusion of the self-employed. These firms, however,
constitute a relatively small share in the total economy. Our selected sample
provides good coverage of the entire economy, as it represents 70% of aggregate
value added and 62% of aggregate employment of non financial corporations.

2.2 Summary statistics and stylized facts

We document four basic facts about firms’ services sourcing behavior in the
data, which will guide our theoretical framework in Section [3] All numbers
refer to our sample of firms defined in Section [2]

Fact 1. Virtually all firms source from at least one services supplier, but
there is substantial heterogeneity in the services sourcing of firms.

As shown in Table [I] in the Introduction, firms had on average 18 services
suppliers in 2012. However, the number of services suppliers is very heteroge-
neous across firms, ranging from 1 to more than 120.

Fact 2. Firms purchase services mostly from arm’s-length partners.

Firms tend to source services mostly from close suppliers (see Figure [2),
with 13% of service sourcing relations taking place within a 5 km range and
90% within a 95 km range. The median distance of a service sourcing relation
is 30 km, while it would be 57 km if the buyers and suppliers were randomly
matched.

Fact 3. Even though increasing over time, the services input share remains
modest

Table [3|shows that services expenditures as a share of total expenditure rose
over the period under review by 5 percentage points on average. These inputs
do not represent a large fraction of total expenditure, as they accounted for
only 16% in 2014. While firms outsource these activities on very large scale, the
transaction value is usually relatively small compared to expenditure on other
suppliers such as wholesalers or manufacturing suppliers.

Fact 4. The extensive margin plays a large role in explaining both the aggre-
gate trend and the firm-level fluctuations in services outsourcing growth

Table [4] shows aggregate trends in services outsourcing over time. The ta-
ble decomposes the growth in services expenditure into a within-firm intensive
margin and four different extensive margins: new firms, within-firm adding new
services suppliers, firms ceasing trading and within-firm shedding of services
suppliers. It is instructive to look at the average of these decompositions over
all years, as reported in the last row. On average, services expenditure grew



Figure 2: Distribution of distance between firms and their services suppliers
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Note: The distribution of distance is based on the observed links between our sample of
104,535 firms in 2012 and their service suppliers. The random distribution represents the
theoretical distribution between our sampled firms if the connection was random. The solid
red line shows the observed median distance. The dotted red line shows the median distance
if links were random.

Table 3: Services expenditure as a share of total expenditure (in percentage)
Year ‘ plo ‘ p25 ‘ p50 ‘ P75 ‘ P90 ‘ Mean ‘ Number of firms ‘

2002 1.1 2.3 5.2 | 122 | 289 10.9 94,166
2003 1.3 2.8 6.0 | 14.0 | 32.1 12.2 94,977
2004 1.3 2.8 6.1 14.3 | 32.5 12.3 96,507
2005 1.5 3.0 6.6 | 15.6 | 35.1 13.2 97,931
2006 1.5 3.0 6.4 | 15.1 | 34.1 12.9 99,965
2007 1.5 3.0 6.0 | 155 | 34.6 13.1 102,162
2008 1.7 3.4 7.3 | 16.8 | 36.6 13.9 103,022
2009 1.6 3.2 6.8 | 16.1 | 36.5 13.6 102,690
2010 1.7 3.3 6.9 | 159 | 36.4 13.6 102,715
2011 1.7 3.3 7.1 16.6 | 38.2 14.2 103,834
2012 1.8 3.5 7.5 17.4 | 39.5 14.6 104,523
2013 1.9 3.8 7.9 | 18.3 | 40.7 15.1 102,944
2014 2.1 4.1 8.5 19.6 | 43.0 15.9 103,083
Total | 1.6 3.2 6.8 | 16.0 | 36.2 13.5 /
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by 3.2 percent per year. This growth can be decomposed into a within-firm
intensive margin, which contributed 2.0 percentage points; growth on the two
extensive margins (firms, suppliers), which contributed 16.1 percentage points;
and decline on the two extensive margins, which contributed —14.9 percentage
points. Among the extensive margins, firms adding new services suppliers were
by far the biggest contributor (13.1 percentage points). The large magnitude of
the extensive margin calls for an explicit model of the decision to add additional
services suppliers. And the comparable magnitudes of the margins associated
with adding and shedding services suppliers (13.1 and 10.8 percentage points)
suggest that the decision to outsource services likely entails some fixed costs
per-period . One of our goals in this paper is to examine the productivity im-
plications of this outsourcing strategy and the associated increase in services
expenditure.

3 A model of task outsourcing

Motivated by the stylized facts above, in this section, we build a static model of
industry equilibrium in which firms rely both on in-house tasks and outsourced
tasks for production. Our main objective is to guide the empirical section by
providing the specification of a production function that can be brought to the
data.

Production. Each firm i owns a blueprint to produce a single differentiated
variety of final product. Production of final good i requires a continuum of
measure one of tasks to be performed, assumed to be imperfectly substitutable
with each other, with a constant and symmetric elasticity of substitution equal
to p. The marginal cost of firm 1 is

¢ = </01 z ()77 dt) o (1)

where z; (t) is the price of an individual task ¢ paid by firm s.

For simplicity, we assume that there is a unique factor of production, labor,
and wage is the numeraire in this economy. Firms can produce all tasks with
labor under constant-returns-to-scale technologies. We denote by a; (t) the labor
requirement associated with the production of task ¢ € [0, 1] by firm i. We treat
the (infinite-dimensional) vectors of tasks efficiencies 1/a; (¢) as the realization of
an extreme value distribution. More specifically, the TFP of firm ¢ in producing
a task ¢ is a realization of a random variable from the Frechet distribution
Pr(a;(t) >a) = e=#”. As in Eaton and Kortum (2002)), 6 determines the
variability of productivity draws across tasks. These draws are assumed to
be independent across firms and tasks. The firm’s core TFP ¢; which scales
the ability to produce tasks is the source of firm-level heterogeneity in our
framework. For instance, following growing literature emphasizing the role of
management in shaping the patterns of TFP distribution (Bloom, Sadun, and
Van Reenen, [2012, Bloom et al., 2013 Bloom et al., 2020, Syverson, |2011), this
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parameter may reflect the managerial capabilities of the firm. But it could also
reflect consumers’ taste for firm ¢’s product, as production ability is isomorphic
to demand preferences in this model.

Tasks are produced by a competitive fringe of services suppliers. But trade
in tasks requires the payment of fixed and variable costs. To purchase a bundle
of tasks from a particular supplier j, firm ¢ must incur a fixed cost f;; paid in
terms of labor. This fixed cost may for instance represent the cost associated
with the set-up of a specific contract between the two firms. Furthermore,
trade in tasks is subject to iceberg trade costs 7;;. This trade cost may capture
transportation costs, coordination costs or any wedge in unit price between the
seller and the buyer. So 7;; might include the bilateral markup charged by the
seller, as long as this markup is not variable. This model of trade in tasks is one
of the simplest we can think of that can square with the facts. It enables us to
disregard complex solvability issues, arising in any model of trade in goods due
to double marginalization, although providing the rationale for trade in tasks.

A key feature of the equilibrium will be determining the number of task
suppliers. Typically, the firm decides to concentrate on its core activities (i.e.
the tasks for which it gets the better draws) and outsource the remaining tasks.

As a result, the price of an individual task ¢ paid by the firm 1 is

(1) = min {as (8),gay (1)) )

where J; is the set of firms for which firm ¢ has paid the associated fixed cost
of outsourcing f;;.

Optimal sourcing strategy. We consider the sourcing strategy of firm i pro-
ducing a final good. Using the properties of the Frechet distribution, one can
show that firm 4 will source a positive number of tasks from each supplier in
its sourcing strategy set J;. Furthermore, the share of tasks sourced from any
supplier j is simply given by

i)’ (3)
YT e e
where following Antras, Fort, and Tintelnot (2017) ©; = > ¢ (Tik)70 is
keJ;

the sourcing capability of firm ¢ and J; the sourcing strategy of firm 7. The
overall marginal cost faced by firm i can be expressed as

ci =7 (@i + 91)71/9 (4)

pir ]V , ,
where v = [F (Tp)} and I' is the gamma function.

Demand. Consumers value the consumption of differentiated varieties of
products 7 in the set I according to a standard symmetric CES utility functiorﬁ

8With a slight abuse of notation, subscript 4 refers both to firm and (its) product.
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o/(c—1)
U= (Z q£“‘”/“> (5)

i€l
with o0 > 1. These preferences give rise to the following demand for firm i :

g = EiP] " 'p; 7 (6)

K2

where p; is the price of variety produced by firm i, P; is the standard ideal
price index associated with , and F; is aggregate spending in this economy.
To close the model, we assume that L units of labor are inelastically supplied.
Wage is the numeraire in this economy.

Production function with trade in tasks. As we assume that firms act as
monopolistic competitors when selling their product to final consumers, they
charge a constant mark-up over marginal cost. Using @, and the constant
mark-up over marginal cost, total labor associated with the production of final
goods i, denoted by Lj;,is given by

N S G
Li= Sl (0-1)/0
> ker (P + O)

Labor demand in firm 7 is

(7)

Pi ¥

b (i + ;) b
If firms are not allowed to outsource tasks, their marginal cost only
depends on their own core TFP ;. In this case, the labor force associated
with the production of product ¢ is totally located in firm i. The higher the
core TFP, the lower the marginal cost and the larger the firm is. If instead we
suppose that firms are able to outsource tasks, part of the labor force associated
with production of firm ¢ is now provided by its services suppliers. Outsourcing
services allows firms to decrease their marginal cost, and market share now
depends on the augmented TFP ¢; + ©;. The production function of firm i is:

logg; = logL; — logy + f (m:) +log (21)'/* ®)

The first term on the right-hand side measures the contribution to firm 4’s
output of labor, L;, which includes not only workers in firm ¢, L;, but also
workers active in its suppliers j and allocated to performing the tasks required
by firm i. The second term is a demand shifter. The final term is the Hicks-
neutral productivity shifter that positively depends on firm’s own core TFP ;.
The novelty in the equation is the third term, which represents the contribution
of outsourcing services and depends on the number of services suppliers n; as
f(n;) = log(1+ @i/cpi)l/e. The larger the set of services suppliers J;, the
higher the sourcing capability ©@; and the more efficient the firm is.
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Optimal choice of suppliers. Using , the properties of the Frechet dis-
tribution and the constant markup over marginal cost, the firm profit can be
written as:

—-1)/6
m = (pi + 91‘)(0 ROV Zfij (9)
J
—0

where A; = 2 (ﬁ) EiPi"_l. The problem of maximizing is not
straightforward to solve because the decision to include a supplier j in the set
J; depends on the number and characteristics of the other suppliers in this set.
When deciding whether to add a new supplier j to the set J;, the firm trades
off the reduction in costs associated with the inclusion of that supplier in the
set J; against the payment of the additional fixed cost f;;. Using a first-order

Taylor rule, this net gain of adding supplier j can be approximated by:

o—1 o=1=6 _0
Ajj (Gi):T(‘pi+9i) T i (Tig) T Ai — fij (10)

The marginal gain from adding a supplier is higher for more productive
firms whenever 0 — 1 > 6, which we henceforth assume. In this case, TFP and
outsourcing display complementarities, which is consistent with Figure [1|in the
Introduction. If, instead, 0 — 1 < €, more efficient firms outsource fewer tasks
as they find it more profitable to capitalize on their comparative advantage in
producing tasks more efficiently. Interestingly, under the condition that o —1 >
0, Equation also exhibits complementarities between suppliers. A firm
with a larger sourcing strategy will find more profitable to outsource tasks to
one more supplier. This is more likely when consumer demand is elastic and
TFP draws are heterogeneous.

Our model also puts us in a position to derive some testable predictions.
From Equations and 7 we can see that more efficient and less distant
suppliers are more likely to be choosen. We also show that the share of tasks is
rising with the supplier’s productivity and declining both with the geographic
distance between the supplier and the buyer and with the buyer’s productivity.
These predictions will be tested in the next section.

4 Estimation and results

4.1 Total factor productivity and sourcing strategy

We now take the model to the data. It is natural to interpret Eq as a
production function for output in which the firm’s total factor productivity is
given by w; = f (n;) + log (gpi)l/e, i.e., the sum of the productivity gains from
selecting a large number of services suppliers and a “residual productivity” term.
This interpretation is correct in the sense that variation in w measures differences
in output for the same amount of resources employed in the production process.
To be able to estimate the impact of services outsourcing on productivity, we
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will nevertheless disentangle the two terms, as in Eq . We therefore consider
the following specification as a production function,

Yir = Bili + Brkit + Bmir + Banar + logpss + €4t (11)

where y;; is the log of real sales of firm ¢, n;; is the inverse hyperbolic sineﬂ
of the number of services suppliers from which firm 4 sources, and @;; is the
core TFP of firm ¢ in period t. The n; term captures the gain of services
outsourcing and is therefore our key variable of interest. The variables l;¢, ki,
m;; are respectively the log of labor force, real capital stock and material inputs
consumption augmented by the amount of outsourced labor / capital / materials
provided to firm ¢ by each services supplier in period t. To implement this, we
assume that the amount of inputs (labor, capital or materials) provided by
supplier j to firm ¢ is given by the weighted amount of inputs used by supplier
j, weighted by the share of firm ¢ in supplier j’s outpuﬂ Material inputs is
defined as total input expenditure reduced by expenditure on services suppliers,

deflated by sectoral input consumption deflators. Therefore, input variables in
(11) are given by

~ ~ sales it
lin = log (Lit) = log | L , Satesjit
t og t og t T JEZJ Caales. »

kit = log (]Nflt) =log | Ky + Z ‘ salesm

" sales; it
J€Jit

- —~ sales
mit = log (Mit) =log | Miu+ > _ M, salesﬂt
JE€Jit Jt

where sales;;; is supplier j’s sales to firm 4 and salesj; is supplier j’s total
sales. With these equations, it is straightforward to see that supplier j’s inputs
are allocated to its customers proportionally to their revenue share.

As stated in the model, changes in n will not only capture the fact that
changes in firm’s i own core TFP allows it to outsource more, but also that
changes in TFP in the service sector (the core TFP of the suppliers) make
outsourcing more attractive to any given firm.

The estimation of this production function is subject to the well established
endogeneity issue between TFP and inputs. In this paper, we use standard esti-
mation procedures based on the control function approach, like the Levinsohn-
Petrin or the Wooldridge estimation procedures, assuming that the number

9We use the inverse hyperbolic sine instead of the log function to allow for 0 services
supplier in the production function. This is only useful for a very low number of firms.

10Capital and materials are always strictly positive in our data. Labor may not. If a service
supplier j has no employee, it is assumed to be a self employed so that the number of FTE is
assumed to be equal to 1.
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Table 5: Production function controlling for firm 4’s sourcing strategy
dependent variable :

OLS LP Wooldridge
it 0.269*** 0.240*** 0.237***
(0.001) (0.001) (0.001)
Eie 0.035"** 0.023* 0.013***
(0.000) (0.014) (0.001)
Mit 0.644*** 0.522%** 0.638***
(0.000) (0.010) (0.008)
it 0.033*** 0.059*** 0.045***
(0.001) (0.001) (0.001)
Observations | 1,349,253 1,349,253 939,776

Note:yit, lit,kit and m;iare the log of respectively the total sales of firm ¢ at time ¢, its labor
force, its capital stock and its material input consumption increased by the amount of the
inputs supplied by its services suppliers. n;:is the inverse hyperbolic sine of the number of
domestic suppliers active in the services sector (NACE REV2. 55 to 82) over the period
2002-2012. Production functions estimated using the Prodest ado file in Stata. The equation
includes year and NACE 2 digit fixed effects. Significance levels: *** p < 0.01, ** p < 0.05, *
p <0.1.

of service suppliers, employment and material inputs are set after the occu-
rance of the TFP shock and should be properly instrumented, while the total
capital stock is set by firm ¢ and its suppliers in response to their respective
productivity shock in period ¢t — 1 but before it happened in ¢. Lagged material
inputs are used in the control function in the Levinsohn-Petrin and Wooldridge
estimations. Instrumenting the number of service suppliers by its lagged value
captures the endogenous character of the sourcing strategy.

The results presented in Table [5| indicate that the services sourcing is an
important and significant way to raising production at the firm level. Based
on equation , one can compute two alternative measures of TFP : the total
factor productivity implied by the sourcing strategy (w;; in our model), given
by it — @vl:-t - ﬁkEit — Bmm, and, what we call the core TFP, logpy = yir —
Bilit — Brki — Bmmir — Bsnyy - Based on our “Wooldridge” estimates, we find
that expanding the number of services providers between two consecutive years
improves on average the total factor productivity of individual firms in our
sample by 0,2% (B (nit —ni—1)). Over a 10 years period, the productivity
gains induced by the increasing use of outsourcing of services (3, (nit — nit—10))
represented on average a 1.6% increase of TFP. This may be modest but only
captures a small fraction of the benefit of the sourcing of services, by neglecting
the fact that even at the begining of our sample period, firms were already
sourcing part of their service activities. In our sample, the sourcing strategy of
firms improves the TFP of the firm by 16% compared its core TFP.

Our measure of productivity gains due to the extensive margin of services
outsourcing is robust to alternative specifications. For example, we considered
as a robustness check a standard Cobb-Douglass value added based production
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function augmented by the number of service suppliers, even though this is not
consistent with our framework.

In addition to the standard problem of endogeneity of inputs in production
function estimates, we potentially face an additional problem. As TFP devel-
opments in the service sector can naturally influence the sourcing strategy of
individual firms, in order to evaluate a potential omitted variable bias on (3,,, we
have also estimated the same specification as in Tabldp] augmented with service
sectors x year dummies for all NACE 2 digit service sectors from which an indi-
vidual firm has sourced at least once during the sample period. All robustness
checks are presented in Appendix [6] Still, as we want to capture the impact of
outsourcing of services on productivity not only through the extensive margins
but also through the specific TFP development of the service sector, as in our
theoretical model, we consider that the omitted variable bias on in our baseline
regression is not an important issue and, for the remaining sections, we will
consider the TFP estimate based on the Wooldridge estimations presented in
Table

4.2 The determinants of services sourcing

Next, we explore the determinants of services outsourcing. Based on our model,
the selection of a specific trading partner relies on both geographical (for in-
stance, the distance between the firm and a potential supplier) and economic
(the level of economic performance of both trading partners) factors. In this
section, we rely on the estimation of an equation characterizing the decision of
firm ¢ to source inputs from firm j to test the empirical predictions of our model.
To do this, we use our estimates of core TFP in combination with the NBB B2B
dataset described in section [2] As mentioned above, this dataset provides the
researcher with a complete description of all the business relationships managed
by Belgian firms. For every registered corporation in Belgium, we therefore
have a complete view of its domestic suppliers. Simultaneously, we know which
Belgian firms were not choosen by a firm as a supplying partner.

In our model, firms that trade domestically may face some trade costs. Ge-
ography, as illustrated in Figure [2] shapes the structure of the Belgian produc-
tion networks. So geographical distance is definitely a determinant. Moreover,
Belgium is a multilingual country. The country is made up of three Regions,
with Dutch-speaking Flanders, French-speaking Wallonia and bilingual Brus-
sels. Therefore, even if there is no formal border or any tariff barriers to trade
within Belgium, there can be sizeable costs for trade between a firms located in
Flanders and a firm located in Wallonia.

Following our modeling strategy and equation (10)), we assume that the
probability that j belongs to the set of suppliers of firm ¢ is given by a linear
probability model

PI(Salesj_;t > 0)1X;5] = Bo+ Budistyj + Ba # language;; + P3logp; 1—1+
Balogy ;i + additional controls
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As a robustness check, we also test a Probit specification with the same
explanatory variables

P[I(Salesj_i > 0)iX;5] = @ (Bo + frdist;j + P2 # Regionsi; + fslogpi -1+
Balogyji + additional controls)

where :
e dist;; is the log distance between firm 7 and supplier j ;

e # language;; is a binary variable indicating wether firm 4 and supplier j
do not share a common language ;

o logyp; 1 is the log core TFP of firm ¢. As a reminder, this measure
of productivity is purged from the contribution of its services sourcing
strategy. We use this variable in period ¢ — 1, in order to capture the core
ability of firm ¢ before it takes its sourcing decision in time ¢. This measure
reflects the ; parameter in our model and it represents the ex-ante ability
of the firm to combine all the tasks needed for its production ;

e logyj; is the log core TFP of supplier j ;

And we also introduce a number of control variables that arguably may influence
the probability of a relationship. These variables serve as a proxy for both the
iceberg trade cost 7;; and the fixed cost f;; in equation (10).

e [; ;1 and l;; are respectively the log employment of firm ¢ and supplier j,
to account for the importance of size;

e Dummies indicating the international trade status of ¢ and j (exporter,
importer, MNE) ;

e 2-digit sectoral dummies of ¢ and j, and in addition a dummy indicating
whether ¢ and 7 belong to the same 2-digit sector;

e Dummies characterizing the location of ¢ and j (district code), to account
for possible geographical differences, in terms of accessibility for example;

e Dummies indicating whether ¢ and j are multi-plant, to account for in-
creased accessibility of multi-plant firms;

e Year fixed effect to account for change in cost over time.

Results are summarized in Table |§| (see Appendix |§| for more details on the
estimation procedure). In addition to the estimated coefficients, we also present,
for the Probit specification, the estimated average elasticity of the probability
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of a transaction with respect to our set of explanatory variables, computed con-
sidering all potential supplier-buyer pairs in QOIQE The results obtained using
both methods are in line with the predictions of our model. Most productive
firms tend to source from more suppliers, and better suppliers are more likely
to be selected. Distance is also a key determinant of the likelihood of a busi-
ness relationship. Considering the Probit estimates, we quantify the average
elasticity to outsource services with regard to distance to close to 1, implying a
cost of distance in the case of domestic services close to the traditional gravity
estimates obtained in the international trade literature. Our results are also
consistent with the fact that trade costs may embody cultural barriers to trade
as a common language increases the probability of trading. In the case of ser-
vices supply, these cultural barriers may reflect the fact that personal contacts
are an important component of a service transaction.

Results in Table [f] can be benchmarked against results presented in the Ap-
pendix where all suppliers are included, not only services suppliers, or where
only manufacturing suppliers are included. Even if our model of trade in task is
not appropriate for modeling business relations with providers of intermediate
inputs, estimations results using a sample of potential business relations imply-
ing firms active in all the Belgian economy (Table[11]{in Appendix A4) or in the
manufacturing sector only (Table [12|in Appendix A4) suggest that the cost of
distance and the language barrier are relatively high for provision of services.

Next, to confront our model with our transaction-level dataset, we exploit
the value of the transaction to analyse how firms and geographic characteristics
affect the amount supplied by j to firm i. We therefore estimate an Eaton-
Kortum Tobit equation of the amount traded between i and j, censoring our
dependent variable to the minimum amount delivered by supplier j to any firm
in the Belgian network. The dependent variable is the expenditure on supplier
j, as a share of total expenditure of firm ¢, in log. Results are presented in Table
in Appendix [6]

The results obtained are in line with Equation of our model. When firms
source from remote locations, they tend to trade less because of rising variable
costs. Similarly, variable costs are associated with the cultural barriers. As
a share of their total expenditure, firms naturally source more tasks to more
efficient suppliers. As predicted by our model, the firm’s own core TFP reduces
the expenditure share on its suppliers This reflects two phenomena. First, as
more efficient firms source from more suppliers, each of them represents a smaller
share of firm 4’s total expenditure. Second, as firm 7 is more intrinsically efficient,
it’s own contribution to the value of production is larger. When we benchmark
these results against those obtained with all suppliers, and not only services
suppliers, or manufacturing suppliers, this again suggests that trade cost and
language barriers are higher for services (see Appendix A5), so, for services, both

11As LPM estimates does not garantee that the estimated probability will be between 0
and 1 and as the unconditional probability of a transaction is very low, a large fraction of
estimated probabilies based on the LPM are negative and close to ’0’. This implies that the
elasticity of the probability w.r.t. any explanatory variable becomes highly volatile. The
average elasticity becomes meaningless in that setting.

21



the extensive and intensive margins seem to be affected by higher sensitivity to
trade costs.

5 Changes in trade costs and productivity gains

In this section, we simulate structural shocks in a static partial equilibrium
economy based on the transaction-level data and our estimates. Firms behave
as in our theoretical model, with parameters given by the coefficients using
the LPM specification in the first column of Table [f] Moreover, we use our
production function estimates with reference to the Wooldridge estimator, which
disciplines the elasticity of production to the number of services suppliers (in
that case estimated at 0.08). Based on this estimation, a counterfactual level of
apparent productivity is computed and compared with the current productivity
level. It is worthnoting that we assign to each firm its actual “augmented” level of
capital, labor an materials and keep them constant througout the whole exercise.
The goal here is to investigate how firms would change the organization of their
production, in terms of how many services subcontractors they are using. This
can be seen as a long-run effect after the reallocation of inputs among firms and
their suppliers.

5.1 Cost of distance and language barriers

Using the results of our LPM estimates, we are able to compute firm-specific
responses to changes in trade costs or in language trade barriers and to identify
the effects of these reductions in trade frictions on the number of services sup-
pliers that can serve any given firm in our sample. Using those heterogenous
responses, we can then evaluate the impact of several scenarios on the number
of services suppliers managed by a specific firm. More specifically, we want to
investigate how many services suppliers are added or dropped in response to
shoks. The implied change in the number of services suppliers can then be used
to evaluate the change in observed TFP.

A reduction in the cost of distance could be achieved by ICT developments
(such as a more intensive use of virtual meeting tools, high-speed mobile in-
ternet), less traffic congestion, or an improvement in transport infrastructure.
A reduction in language barriers may be achieved by learning the other na-
tional languages and more generally by a better cultural knowledge of the other
Region. As mentioned above, we consider the long term effect of those new
transactions assuming that the total amount of labour required for production
by a given firm ¢ is fixed.

In each scenario, we simulate at the firm-level what the number of services
suppliers might be if the coefficient of our variable of interest were lower, by
10%, 50% or even completely removed (the extreme case of zero cost).

The findings are presented in Table [7| (see also the comparable results ob-
tained using the Probit specification in Table n the Appendix). Reductions
of trade costs by 10 or 50% lead respectively to average productivity gains by
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Table 7: Counterfactual experiments: cost of distance and language barrier

Average change in observed TFP
Scenario 1 : Scenario 2: Scenario 3:
no cost reduction of | reduction of
(Br =0) cost by 50% | cost by 10%
(B = 5B) (B = 9B
Coefficient on disti; (1) 0.093 0.068 0.026
(0.04; 0.15] [0.02; 0.12] [0.01; 0.05]
Coefficient on # Lang;;(32) 0.005 0.001 0.000
(0.00; 0.02] (0.00; 0.008]

{Note: using the LPM estimates as baseline. [p5-p95] range in brackets. }

3% and 7%. Removing the geographical trade cost completely (3; = 0) would
lead to a large average productivity gains of 9%. The impact is unevenly dis-
tributed. As shown in the whole distribution depicted in Figure [3] the impact
on some firms is twice as large as this average. Interestingly, the average order
of magnitude is broadly comparable to the average productivity gains implied
by current level of sourcing compared to a no sourcing scenario, though it is a
bit lower. This suggests that there are still potential productivity gains from
increasing outsourcing of services, in a country where this process is already
well developed.

Removing language barriers has a much smaller impact. On average, a
complete removal of language barriers between Flanders and Wallonia would
lead to a very modest average productivity gain of 0.5%. Thel distribution of
the impact of such a scenario is provided in Figure [f] in the Appendix. Still
this average impact for Belgium hides large regional discrepancies. In fact,
the removal of language barrier would mostly benefit to firms located in the
smallest Region, Wallonia, which on average could benefit from a 1% increase
in TFP through easier trade with their Flemish counterparts. Firms located in
Flanders, on the other hand, would increase their productivity only marginally,
on average by 0.4%. This is due to a much denser economic fabric in Flanders
compared to Wallonia. The complete removal of cultural trade barriers between
the two regions would enable Walloon firms to potentially source from a much
larger pool of suppliers, while this effect is much smaller for Flemish firms.

5.2 Unconditional fixed costs

As a final exercise, and using a similar procedure to that described in the pre-
vious section, we considered the impact of a permanent increase in uncondi-
tional fixed costs on productivity. Considering for example a world in which the
COVID-19 virus would permanently hamper the ability to establish trade rela-
tion between firms, by imposing social distancing or restricting global mobility
of people. We consider two scenarios here, respectively with a reduction of 25%
or 50% of the current average unconditional probability of a transaction. In
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Table 8: Counterfactual experiments: unconditional probability of a transaction
Average change in observed TFP

Scenario 1: reduction of the | Scenario 2: reduction of the
unconditionnal probability unconditionnal probability
of a transaction by 25% of a transaction by 50%
—0.013 —0.029
[—0.04; —0.002] [—0.09; —0.00]

{Note: [p5-p95] range in brackets.}

the case of the linear probability model, the drop in the number of suppliers is
typically the same across firms. It would be equal to 2 in the first scenario and
4 in the second scenario, which corresponds to a drop of respectively 20% and
40% of the number of services suppliers for the median ﬁrmE This relatively
small reduction in the number of services suppliers would still have sizeable ef-
fects on productivity. In the first scenario, the decline in firm-level TFP would
on average be estimated at 1.3%. In the 50% reduction scenario, the average
loss in TFP at the firm level would amount to 3% (see Table [8) or Table [16]in
the Appendix for a robustness check with the Probit model).

6 Conclusion

This paper examines how outsourcing services affects firms’ TFP. Using an
exhaustive dataset on firms’ buyer-seller linkages in Belgium, we document a
set of facts about the services sourcing behavior of individual firms. We have
shown that virtually all firms source from at least one services supplier, but
there is substantial heterogeneity in the services sourcing of firms. Geographic
proximity plays a key role for the matching of services suppliers and customers
as firms mostly connect with services suppliers at a distance of no more than
35 km. Finally, the extensive margin goes a long way to explaining both the
aggregate trend and the firm-level fluctuations in services outsourcing growth.

Guided by these facts, we have developed a simple model in which firms
can outsource tasks and search for services suppliers based on their geogra-
phy and their core TFP. Our model implies a firm-level production function in
which output depends on capital, labor, materials, augmented by the amount
of outsourced capital, labor and materials provided by each services supplier,
and a novel term related to the number of services suppliers. This model can
be brought to the microdata. We find compelling evidence that the number of
services suppliers matters for firm performance.

Perhaps the main caveat to our analysis is that, in the absence of exoge-
nous variation, we need to use with full force the restrictions imposed by our
structural framework. However, a benefit of our structural framework is that it

121f a firm has less than 2 or 4 service suppliers in the baseline, the number of suppliers in
the alternative scenarios is bounded at 0
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enables an explicit counterfactual analysis. Our results show that the produc-
tivity gains from outsourcing services are substantial. Our estimates imply that
trade costs reductions would lead to significant productivity gains. Removing
variable trade costs in services outsourcing completely would lead to a produc-
tivity gain of 11 percent. Reductions of variable trade costs by 10 or 50% lead
respectively to average productivity gains of 3% and 7%. On the other hand, a
25% reduction in the probability of a transaction , due for example to a perma-
nent increase in unconditional fixed costs, would lead to an average 1.3% TFP
decline at the firm level.

The numbers obtained should naturally be viewed with caution as they are
based on very stylized counterfactual exercises. However, they are still indica-
tive of potential significant TFP gains related to the reduction in the costs of
outsourcing. Reducing the costs associated with the sourcing of services can be
achieved in many ways, ranging from digitalization of the economy, improving
electronic communication to reducing congestion, but also in the Belgian context
and more broadly in the European context, by reducing cultural barriers that
may bring local discontinuities into an otherwise well integrated Single Market.

It is difficult to know what is driving the increase in services outsourcing.
Our evidence suggests that TFP gains is part of the motivation, but there might
be other reasons that are likely important, such as exclusion from rent sharing
(Goldschmidt and Schmieder, 2017)), or the development of new technologies
that facilitate contracting out services. Understanding this is beyond the scope
of this project but a fruitful area for future research.
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Appendix Al

As a robustness check of Table [5] this Appendix shows the estimates of a stan-
dard Cobb-Douglas value added production function.

Table 9: Value added production function controlling for firm #’s sourcing strat-

egy
dependent variable : va

OLS LP Wooldridge
Lit 0.765™** 0.661"** 0.727***
(0.001) (0.001) (0.001)
kit 0.136™*~ 0.081*" 0.098***
(0.000) (0.033) (0.001)
Nit 0.224™** 0.058"** 0.106***
(0.001) (0.002) (0.001)
Observations | 1,402,494 1,402,494 1,172,009

Note:wai¢, l;; and k;iare the log of respectively the value added created by i at time t, its
labor force and its capital stock. n;is the inverse hyperbolic sine of the number of domestic
suppliers active in the service sector (NACE REV2. 55 to 82) over the period 2002-2012.
Production functions estimated using the Prodest ado file in Stata. The equation includes
year and NACE 2 digit fixed effects. Significance levels: *** p < 0.01, ** p < 0.05, * p < 0.1.

Table 10: Revenue production function controlling for firm ¢’s sourcing strategy
and aggregate developments in service sectors
dependent variable : ;¢

OLS LP Wooldridge
lit 0.262*** 0.239™* 0.236™**
(0.001) (0.001) (0.001)
kit 0.033*** 0.047** 0.013***
(0.000) (0.000) (0.001)
Mt 0.641*** 0.655*"* 0.631***
(0.000) (0.000) (0.009)
Nt 0.032*** 0.044™** 0.035**~
(0.001) (0.001) (0.001)
Observations | 1,349,253 1,349,253 939,776

Note:va;¢, l;+ and k;rare the log of respectively the value added created by ¢ at time ¢, its
labor force and its capital stock. n;:is the inverse hyperbolic sine of the number of domestic
suppliers active in the service sector (NACE REV2. 55 to 82) over the period 2002-2012.
Production functions estimated using the Prodest ado file in Stata. The equation includes
year and NACE 2 digit fixed effects. Sector x year fixed effects for each service sectors from
which firm i sourced at least once during the observation period are also included to capture
common shocks affecting service providers. Significance levels: *** p < 0.01, ** p < 0.05, *
p < 0.1
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Appendix A2

Figures in this Appendix show the distribution of observed TFP changes asso-
ciated with a zero-distance-cost scenario (Figure [3), and with a no-language-
barrier scenario (Figure [4)).

Figure 3: Distribution of TFP gains associated with removing the cost of dis-
tance
Kernel density estimate

A 2 d
TPF gains associated to removing the cost of distance
kernel = epanechnikov, bandwidth = 0.0054

Figure 4: Distribution of TFP gains associated with removing the cost of lan-

guage barrier
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Appendix A3

In order to estimate a linear probability model or a Probit, one needs both “0”s
and “1”s. If our transaction dataset provides us with all the “1”s in a given year,
we need to sample the “0”s. To perform our estimation, we randomly selected
a given number of potential transactions (effective or not) for any Belgian firm
in our dataset. We have built three samples for the estimation of our baseline
regression.

First, we considered all firms included in our sample for which we observe
location, employment and an estimate of their total factor productivity, at least
for one year in our estimation period running from 2003 to 2012 either as a
buyer or as a potential supplier. This sample covers all sectors of activity,
from manufacturing to services including wholesalers and retailers and network
industries. In addition to the observed transactions, we considered 100 randomly
selected potential suppliers for every firms. “1”s are naturally over-represented in
our three samples. Therefore, we estimated weighted LPM and Probit equations
that correct for this feature of our datasets.

This procedure has been replicated 100 times to estimates both coefficients
and standard errors.
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Appendix A4

Table presents the results for all suppliers, and not only services suppliers
as in Table [6] Table gives the results for manufacturing suppliers. As we
want to exclude firms that purchase manufacturing goods for resale (such as
wholesalers or retailers), we restrict the set of buyers to manufacturing firms.
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Appendix A5

sales;jt
sales;t

Table 13: Contribution of firm j to firm i’s total sales: dep. var. : In

Services suppliers
/ All fims
diStij —1.5501***
(0.0025)
# Region;; —1.9586""*
(0.0053)
logwit—1 —0.5243"**
(0.0046)
logp;t 0.6952***
(0.0045)
lis 1 0.1172%**
(0.0016)
Lie 08210"**
(0.0019)
Year f.e. Yes
1 and j district f.e. Yes
1 and j sector fe. Yes
Additional controls Yes
Replications 100

Note: Mean estimates and their standard errors computed using 100 random samples that
includes all B2B transactions supplemented by 100 random transactions for each buyer, for
the 2003-2012 period. The explained variable is the log of the ratio of sales;j;, the amount
in EUR of tasks / inputs sourced by firm ¢ from firm j at time ¢ and the total sales of firm
i. dist;; is the log of the "as the crow flies" distance in km. # Lang;; is a binary variable
indicating that firms ¢ and j do not share a common language. ioge is the log of total factor
productivity estimates purged from the contribution of the sourcing strategy followed by the
firm (at the NACE 2-digit level using the Wooldridge-LP estimator). [ is the log of number of
employees, in FTE. Additional controls include dummies for the degree of internationalization
of i or j (exporter, importer, MNE) or if ¢ or j are multiplant firms. Standard errors of the
estimated coefficients are clustered at the sourcing firm level. Standard errors of the estimated
coefficients are clustered at the sourcing firm level. Significance levels: *** p < 0.01, **
p < 0.05, *p<0.1.
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sales;jt

Table 14: Contribution of firm j to firm ¢’s total sales: dep. var. : In

sales;
All suppliers / Manufacturing
All fims suppliers /
Manufacturing
firms
distij —1.5479*** —1.3471"**
(0.0006) (0.0042)
# Region; —1.6041"** —1.5091"**
(0.0017) (0.0110)
logp; +—1 —0.5590"** —1.1519***
(0.0019) (0.0183)
loggojt 1.1210*** 1.2436™**
(0.0019) (0.0166)
li7t—1 0.0563"** 0.2413***
(0.0006) (0.0044)
Ljt 0.8122*** 0.4806™**
(0.0006) (0.0044)
Year f.e. Yes
i and j district f.e. Yes
¢ and j sector fe. Yes
Additional controls Yes
Replications 100 100

Note: Mean estimates and their standard errors computed using 100 random samples that
includes all B2B transactions supplemented by 100 random transactions for each buyer, for
the 2003-2012 period. The explained variable is the log of the ratio of sales;;¢, the amount
in EUR of tasks / inputs sourced by firm ¢ from firm j at time ¢ and the total sales of firm
i. dist;; is the log of the "as the crow flies" distance in km. # Lang;; is a binary variable
indicating that firms ¢ and j do not share a common language. iog¢ is the log of total factor
productivity estimates purged from the contribution of the sourcing strategy followed by the
firm (at the NACE 2-digit level using the Wooldridge-LP estimator). [ is the log of number of
employees, in FTE. Additional controls include dummies for the degree of internationalization
of ¢ or j (exporter, importer, MNE) or if ¢ or j are multiplant firms. Standard errors of the
estimated coefficients are clustered at the sourcing firm level. Standard errors of the estimated
coefficients are clustered at the sourcing firm level. Significance levels: *** p < 0.01, **
p < 0.05, * p<O0.1.
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Appendix A6

To conduct our counterfactual exercise in Section |5 we follow the procedure
below :

1. We start out from the sample of 83,456 firms in 2012 for which we estimate
core TFP in 2011 and 2012, employment in 2011 and 2012 and their loca-
tion. Starting from that sample, we estimated, for every firm, their prob-
ability of outsourcing services from each of the 26,443 services providers
sampled, considering our estimated LPM. At this stage, we therefore esti-
mate 2,206,827,008 individual probabilities of transactions, P;;o. These
are our baseline estimates.

2. For each of the counterfactual scenarios, we estimated alternative probabil-
ities of transactions, P;; 41¢, and for each sample firm we estimate the aver-
age increase in probability induced by the change in trade costs. Based on
these average increases in probability, given by dP;; = TL!B 256:’;%3 (Pij,ait — Pijo),
we estimate the number of new transaction in firm ¢ implied by each sce-

nario as, new transactions; = 26,443 x dP;; = Z?i’f‘l?’ (Pij.ait — Pijo). In

the case of a LPM, these new transactions are simply given by Z?i’f% (51 — §1> dist;;
for the number of new transactions implied by changes in the cost of dis-

tance and by 256:’;%3

in the language barriers.

([3_2 — Bg) # language;; for those implied by changes

3. Finally, using the number of new transactions estimated for each firm at
stage 2, we compute the estimated increase in production implied by the
greater diversification of suppliers, keeping the volume of inputs constant.
We label that increase in production as TFP gains implied by the different
scenarios.

Table 15: Counterfactual exercises - Average productivity gains
implied by changes in trade costs and/or regional barriers

using the Probit estimates as baseline
[p5-p95] range in brackets

Implied TFP gains
dist;; ‘ # Lang;;

Br =0 0.101 0.004
[0.06; 0.15] | [0.00; 0.02]

B = .58k 0.045 0.001
[0.02; 0.08] | [0.00; 0.01]

B = .98k 0.008 0.000
[0.00; 0.02] | [0.00; 0.00]
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Table 16: Counterfactual exercises - Average number of suppliers lost
and average productivity losses
implied by increases in fixed costs of transaction

using the Probit estimates as baseline
[p5-p95] range in brackets

Scenario 1: 25% Scenario 2: 50%
reduction in the reduction in the
unconditionnal unconditionnal
probability of a probability of a
transaction transaction
TFP TFP
—0.007 —0.016
[—0.02; —0.00] [—0.04 ; —0.00)]
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