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Has the crisis altered the Belgian 
economy's dNA ?

E. Dhyne and C. Duprez (1)

Introduction

owing to the development of information and com‑
munication technologies combined with the integration 
of new economies into global trade, production pro‑
cesses nowadays are fragmented (2). Instead of operating 
self-sufficiently, managing all the successive production 
phases themselves, firms make extensive use of outsourc‑
ing, obtaining intermediate goods and services from other 
companies. Typically, some specialise in providing services 
– such as accounting, transport, marketing, etc. – for 
third parties while others specialise in producing inter‑
mediate goods or components (3). they do not necessarily 
aim to make a final product for the end user, but instead 
form a link in the production chain. Today, an economy’s 
production capacity therefore comprises a real network 
of interlinked firms. That network is not confined within 
national borders. Firms establish many buying and selling 
relationships with partners in other countries, especially in 
a small open economy like Belgium.

Various indicators relevant at the level of the firm can 
be used to describe this fragmentation of production. 
Among them, the concept of the total length of the 
production chain to which a firm belongs indicates the 
number of successive firms involved in making the end 
product. In addition, each firm is distinguished by its 

position in a production chain. this second concept 
gauges whether a firm specialises in the initial production 
phases or, conversely, in the final stage that delivers the 
final product. Hitherto, economic analysis had taken very 
little notice of these dimensions, but they are now begin‑
ning to attract attention in the economic world, partly as 
a result of the recent publication of macroeconomic data 
linking the output of various branches of activity located 
in different countries. On the basis of that research, and 
by applying the principles of input‑output analysis (4) to an 
original microeconomic database, this article presents a 
new way of understanding the operation of the Belgian 
economy and draws some initial lessons, notably in regard 
to the recent crisis.

In practice, the analysis reveals that Belgian firms gen‑
erally form part of relatively long production chains. In 
addition, the Belgian economy specialises in production 
segments at a relatively early stage in the production 
process. On average, the goods and services produced in 
Belgium are therefore relatively distant from the end user. 
there are two combined effects here : (i) the branches of 
activity that tend to be involved in the initial production 
stages, such as chemicals, metallurgy and certain business 
services, are relatively predominant in Belgium, and (ii) 
compared to firms of other European countries belonging 
to the same branches of activity, Belgian firms generally 
specialise in the initial production stages, the goods or 
services produced then undergoing subsequent process‑
ing before being sold to the end user.

In regard to economic performance, the econometric 
analysis presented in this article establishes that, dur‑
ing the period 2002-2011, the fragmentation of the 

(1) The authors thank L. Aucremanne, L. Dresse, C. Swartenbroekx, C. Fuss and 
J. De Mulder for their comments on the preliminary versions of this article. 
The findings presented in this article also benefited from discussions with 
A. Leivchenko (U. Michigan), A. Bernard (U. Darmouth), K. Manova (U. Stanford), 
G. magerman (Kul) and S. Rubinova (Geneva Graduate Institute).

(2) See Baldwin (2012) for more information on this subject.
(3) See Kraemer et al. (2011), who illustrate the iPhone and iPad production chain.
(4) See Johnson (2014) for a survey of the literature on value added trade, calculated 

on the basis of the input-output tables, and Duprez (2014) for an illustration of 
the situation in Belgium.
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production processes was beneficial overall to Belgian 
firms, as the fastest growing firms are the ones which 
succeeded in securing a place in the longest production 
chains. However, the ones that benefited the most are 
those at the end of the chain, i.e. close to the end user. 
Fragmentation and proximity to the consumer therefore 
appear to be determinants of economic performance.

However, the fragmentation process came to a halt during 
the economic crisis. In Belgium, the crisis caused the pro‑
duction network to shrink. Transactions by new firms did 
not fully offset the destruction of businesses or existing 
economic links. Within the Belgian network, the most vul‑
nerable firms were essentially small businesses with low 
productivity, specialising in the initial production phases.

This article is structured as follows. The concepts, data 
and methodology used are presented in sections 1.1 and 
1.2. Sections 1.3 and 1.4 look at the economy from the 
interconnections angle in order to illustrate the specific 
characteristics of the Belgian economic fabric and to de‑
scribe its economic performance. Section 2 describes the 
economic crisis and its repercussions. the article ends with 
some concluding remarks.

1. the Belgian economy’s dNA

1.1 the Belgian economy as a production 
network

Like other advanced economies, Belgium has a frag‑
mented production system. the manufacture of an end 
product involves a number of firms making successive 
contributions. Here, attention focuses on two of the vari‑
ous indicators relevant at the firm level which can describe 
this fragmentation of production. The first measures the 
total length of the production chain, and the second 
gauges the relative position of a firm in that chain.

two measures of distance are necessary to construct these 
two indicators. The first assesses a firm’s proximity to the 
end user, by counting the number of production stages 
still to be completed before the final product is sold to 
the consumer (1). the second determines the number of 
production  /  processing stages already completed up‑
stream of the firm. The sum of these two distances gives 
the total length of the production chain to which the firm 
belongs. The ratio between the two indicates the firm’s 
relative position. To avoid any confusion, it should first be 
made clear that these distance measures are based solely 
on the number of different firms involved consecutively 
in the production and are not based on any geographical 
criterion concerning the distance in kilometres between 
these production units.

 

Chart 1 SIMPLIFIED EXAMPLE OF AN INTERNATIONAL PRODUCTION CHAIN

Source :  NBB.

 

(1) possibly after processing.
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Chart 1 illustrates the concepts with the aid of an im‑
aginary, simplified example of a production chain in the 
motor vehicle industry. let us assume that car manufac‑
turing in Belgium uses steel from China which is itself 
made from iron ore extracted in Congo. In this interna‑
tional car manufacturing chain comprising three links, the 
Belgian vehicle assembly firm is close to the consumer, the 
Chinese iron and steel industry occupies an intermediate 
segment, and mineral extraction in Congo is at the head 
of the chain. By definition, firms remote from the end user 
specialise in the initial phases of the production process. 
At the other end of the chain are firms specialising in 
product assembly and sales.

In reality, the organisation of production chains is far 
more complex. Firms are generally involved in more than 
one chain. For example, a tyre manufacturer may sell part 
of its output via the motor vehicle industry or the mass 
marketing sector. It may also sell its products directly to 
consumers via its website. This firm therefore satisfies 
final demand via three channels, namely the motor vehi‑
cle industry, the retail sector and direct sales. The length 
of the production chain in which this firm operates and 

its relative proximity to the consumer will depend on the 
relative importance of these three channels (1).

1.2 the data

the various indicators presented in section 1.1 are gener‑
ally calculated at sectoral level on the basis of the input‑
output matrix data published by statistical institutes (see 
Antras et al., 2012 ; Fally, 2012). However, it is also possi‑
ble to obtain a more detailed assessment at the firm level. 
For that purpose, three data sources were used.

The main data source consists of the individual firms’ 
declarations to the tax authorities, and in particular the 
annual declaration of all transactions between firms (the 
“customer” file). For each VAT declarant, these decla‑
rations list all transactions effected with other parties 
liable for VAt (2). Together, these declarations provide a 
comprehensive picture of trading between Belgian firms, 
information which in turn permits the reconstruction of 
domestic production chains. These data, available for 
the period 2002-2012, were cross-checked against those 
from the Central Balance Sheet Office to ensure that the 
set of VAT declarants comprised only firms for which ac‑
counting data were also available. In 2012, the network 
thus obtained covered 250 000 firms for which almost 
8.7 million trade transactions were observed.

(1) proportionality is therefore the prevailing hypothesis here. while that is probably 
acceptable at firm level, it is much more debatable at the level of the branch of 
activity. Nevertheless, it forms the basis of the measures established using the 
input‑output tables.

(2) That database is described by Dhyne, Magerman and Rubinova (2015).

Box 1 –  Measures of the fragmentation of production chains and of the 
relative position of firms in global value chains

In general, the average length of production chains is measured by the sum of an indicator of distance from the 
end use, or upstreamness, and an indicator of distance from the initial creation of value added, or downstreamness. 
Although these measures are presented here at the level of the firm, they apply equally at the level of branches of 
activity if the only available data are sectoral.

The first measure (upstreamness) is based on the output (Yi) of a firm i broken down into the total of intermediate 
supplies to other firms j ( j Fij) and sales to meet final demand (FDi) :

If we express intermediate supplies to other firms as part of the output of those firms, we get the following 
formula :

AY = F  + FDi i j i 
j=1

n

 i = 1, .. ,n

AY = d  Y + FDi i j j i 
j=1

n

 i = 1, .. ,n

4
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Since the output of firms j can in turn be sub-divided into intermediate supplies and final demand, firm i in fact 
serves final demand directly via its own sales and indirectly by supplying other firms. Antras et al. (2012) define 
the average distance separating firm i from final demand as the average number of processing operations that 
goods produced by firm i undergo before reaching the end user. that distance is designated by the variable Ui 
defined as follows :

The first term of this expression represents the share of firm i's output destined directly for final demand. The 
second term expresses the share of i's output which goes to meet final demand after only one additional 
processing by other firms. That share is multiplied by the factor 2 because two transactions are needed for that 
part of i's output to reach final demand, with i selling to j, and j selling to final demand. By the same logic, the 
third term represents the share of i's output that reaches final demand after two additional processing operations. 
that term is multiplied by a factor 3 because three transactions are needed for i’s output to reach final demand 
via that channel. The subsequent terms of the expression represent the share of output that undergoes yet more 
additional operations.

the second measure (downstreamness) is based on an alternative breakdown of output Yi into the sum of 
purchases of intermediate inputs ( j Fji) from other firms plus the creation of value added by the firm itself (VAi) :

If purchases of intermediate inputs from other firms are expressed as a share of the output of those firms, we can 
state that :

This expression reveals the average number of processing operations applied to the various amounts of value 
added embodied in the output of firm i. that measure is denoted by the variable Di defined as follows :

In this expression, the various amounts of value added, weighted in proportion to their share of the inputs of firm i, 
were multiplied by the respective number of processing operations which they have already undergone.

To sum up, the variables Ui and Di represent respectively the average number of processing operations upstream 
and downstream of firm i. The average length of the production chains in which firm i participates is given by :

Since Ui and Di have a minimum value of 1, by subtracting 1 from the sum of the two variables, we can standardise 
the shorter length at 1. The relative position of firm i in the production chains is obtained by :

A value for xi close to 0 indicates that the firm is at an initial production stage, while a value close to 1 shows that 
it is at the end of the production chain.
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Individual information on imports and exports was added 
to this first data source (1). these data identify importers 
and exporters and the amounts concerned per partner 
country. Importers and exporters play a particularly sig‑
nificant role in global value chains in that they link the 
domestic production network to the rest of the world.

Ideally, in order to describe the global production network, 
we need data on all transactions between firms through‑
out the world, but such a database is not available. To 
determine whether a product or service exported by a 
Belgian firm is consumed directly by a foreign consumer, or 
whether – conversely – it undergoes additional processing 
in branches of activity located outside Belgium, and if so, 
the number of those processing operations, the macro‑
economic data from the world Input‑output database (2) 
(wIod) were used. those data provide an annual as‑
sessment of all national and international transactions 
between firms in 40 countries divided into 35 branches of 
activity. these annual world input‑output tables are avail‑
able for the period 1995-2011. On the basis of the WIOD 
data and taking account of the branch of activity to which 
the Belgian exporter belongs and the countries to which 
that firm exports, the international part of the production 
chain was estimated and added to its domestic compo‑
nent. A similar exercise was conducted for imports. The 
number of prior upstream processing operations under‑
gone by imported products was also estimated, and that 
component was likewise taken into account in measuring 
the total length of the production chains.

In order to establish complete chains with a domestic 
component and an international component, the analysis 
was confined to the period 2002-2011, for which the 
three data sources are available. that approach permits 
the most detailed possible assessment of the degree 
of fragmentation of the production chains at the firm 
level. In many respects, the data on transactions between 
Belgian companies can be regarded as an input‑output 
table at the firm level. However, unlike the latter, they 
cannot distinguish between intermediate inputs and 
investment goods. In the national accounts, investment 
goods are a component of final demand, not intermedi‑
ate consumption. The data on transactions between firms 
therefore create a downward bias in the value added of 
firms that invest (3).

1.3 Fragmentation and positioning of the 
Belgian economy in global value chains

As well as providing supplementary information to es‑
tablish the international component of the production 
chains involving Belgian firms, the WIOD macroeconomic 
data are also useful for the purposes of an international 
comparison of production chains.

First, it is worth mentioning that the distance from firm 
to consumer depends partly on the branch of activity to 
which the firm belongs. Typically, public services are aimed 
at end users, namely the residents receiving the services. 
Conversely, some business services such as accounting, 
engineering and architectural services, are often located 
upstream of the production chains because most of them 
are provided for third companies which produce their own 
goods or services. while industry taken as a whole occupies 
an intermediate segment, certain specific branches such as 
iron and steel and woodworking are located further up in 
the chain. their products will pass through a number of in‑
termediate stages before being sold to the consumer, often 
in a different form. By weighting by the relative importance 

(1) the individual information on foreign trade comes from the Intrastat declarations 
for intra-EU trade and from the customs declarations for the extra-EU trade.

(2) For more information, see Dietzenbacher et al. (2013) and timmer et al. (2015). 
To construct the WIOD data, the national input-output tables were amalgamated 
in a global matrix. Adjustments were made in order to rectify inconsistencies, 
notably asymmetries between the exports reported by a country and the 
corresponding imports reported by the partner country. those adjustments create 
discrepancies in relation to the WIOD data and the official national accounts and 
foreign trade statistics.

(3) Another conceptual difference in relation to the input‑output tables is that the 
latter are drawn up per homogenised product whereas the data per branch of 
activity are heterogeneous by nature.

 

Chart 2 SECTORAL COMPARISON OF THE DISTANCE TO 
THE CONSUMER

(average per branch of activity (1) in Belgium, 2011)
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Source :  NBB calculations based on the WIOD.
(1) Selection out of 35 branches of activity defined according to the NACE 

classification 2003.
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of the branches of activity in the economy, we obtain an 
average distance to the consumer of 2.3 in Belgium, with 
an average production chain length of 3.5.

In comparison with the EU15, where the average dis‑
tance to the consumer is around 2, Belgian production 
is relatively distant from the end user. two factors ac‑
count for this deviation from the EU15 average. First, 
the economic weight of branches of activity which are 
typically remote from the consumer, such as chemicals, 
metallurgy and business services, is greater in Belgium 
than in the EU15. Second, in comparison with firms 
of other European countries belonging to the same 
branch of activity, Belgian firms seem to concentrate 
more on the initial or intermediate production seg‑
ments. this apparent tendency to produce intermediate 
goods and services is consistent with the image of an 
economy specialising more in semi-finished products 
(see EC, 2015).

As explained above, the concept of the fragmentation 
of the production chain can be analysed in more detail 
by using data on trade transactions between firms. Firms 
are naturally interlinked via the supply of intermediate 
goods and services. In 2011, the average firm had a 
portfolio of 36 domestic business customers. However, 
some of them, especially in the electricity, gas and water 
distribution sector, had several thousands of domestic 
business customers. Moreover, 50 % of firms operated 
in chains with an average length of 2.4 or more, 30 % 
of firms formed part of chains averaging more than 3 
in length, and for 10 % the average chain length was 
more than 4.

 

Chart 3 INTERNATIONAL COMPARISON OF DISTANCE TO 
THE CONSUMER (1)

(deviation from the EU15 average)

CN LU FI BE NL DE ES FR UK US
–0.4

–0.2

0

0.2

0.4

0.6

0.8

–0.4

–0.2

0

0.2

0.4

0.6

0.8

Specialisation effect

Effect of branch position in the value chain

Source :  NBB calculations based on the WIOD.
(1) The specialisation effect measures the difference between (a) the distance to 

the EU15 consumer and (b) an average distance weighted on the basis of the 
weight of the EU15 branches of activity applied to the distance to the consumer 
per branch of activity observed in the economy in question. The branch position 
effect measures the difference between (b) and the average distance to the 
consumer in the country concerned.

 

 

Chart 4 DISTRIBUTION OF PRODUCTION CHAIN LENGTHS AND PARTICIPATION IN EXPORT ACTIVITIES IN 2011
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In general, the number of exporting firms is relatively low. 
In Belgium it is just under 5 % of firms, of which almost 
half export less than 10 % of their turnover (see Dhyne and 
Duprez, 2013). However, as a result of the links between 
them, a very large proportion of Belgian firms form part of 
international value chains. Thus, in 2011, almost 82 % of the 
firms observed in the Belgian production network supplied 
inputs to the rest of the world, either directly or indirectly 
via third companies. Overall, almost 20 % of Belgian firms, 
on average, ultimately export at least 10 % of their output, 
and almost 10 % export at least 25 % of their output. Export 
businesses therefore act as a link in the export process for 
many domestic firms. The presence on foreign markets is 
therefore indirectly relevant for many more Belgian firms 
than the export companies alone. This finding is even more 
striking in regard to imports. Almost all Belgian firms use for‑
eign inputs, obtaining supplies directly or indirectly from im‑
porters, particularly in the case of energy and commodities.

this fragmentation of the production chains and the high 
degree of integration into global value chains conceal sig‑
nificant regional disparities. As chart 5 illustrates, domes‑
tic production chains are more fragmented in Flanders. 
Flemish firms are also more integrated into global value 
chains. While it is true that the regional disparities reflect 
sectoral specialisation, the Flemish economy being more 
specialised in branches of activity which typically form part 

of more fragmented chains, such as chemicals, refining, 
maritime shipping, rubber and plastic products, etc., the 
disparities also reflect greater specialisation on the part of 
Flemish firms, and a denser fabric of small and medium-
sized firms specialising in a particular production segment.

1.4 Fragmentation and economic performance

In the economic literature, there are opposing arguments on 
how fragmentation affects corporate performance. According 
to a first section of the literature based on the development 
of outsourcing, firms which specialise in making their flagship 
product are more efficient. A chain comprising several firms 
each of which specialised in a particular segment is therefore 
said to be more efficient than a production chain in which a 
single firm manages all the production stages.

According to a second section of the literature, mergers 
or acquisitions indicate that better control of the various 
production phases can minimise the risks and cut the 
costs, notably by economies of scale or by the sharing of 
a number of support functions. According to this theory, 
concentration, as opposed to fragmentation, improves 
performance. Overall, these two schools of thought are 
evidence that the effect of the fragmentation of produc‑
tion chains on corporate performance is basically unknown.

 

Chart 5 FRAGMENTATION OF PRODUCTION CHAINS AND PARTICIPATION IN EXPORTS – AVERAGE (1) PER DISTRICT IN 2011
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By incorporating the two indicators of production chain 
fragmentation, in this case the length and relative posi‑
tion, in an equation for the growth of total factor produc‑
tivity (TFP) or employment, it is possible to estimate their 
effect. the assessment of the impact of fragmentation on 
tFp is based on analysis of the individual data contained 
in the annual accounts of Belgian firms observed over 
the period 2002‑2011. those data were used to estimate 
a Cobb‑douglas production function at the level of the 
branches of activity defined according to the two-digit 
NACE Rev. 2 classification. Using these estimates, it was 
possible to assess TFP growth at firm level and to link that 
to the fragmentation indicators.

The econometric analysis, which incorporates a range of 
characteristics (the firm’s sector, economic developments, 
etc.), indicates that firms forming part of long production 
chains have higher tFp growth rates. Although the ef‑
fect of fragmentation on efficiency growth is not linear, 
since it declines with the average length of the produc‑
tion chain, it only becomes negative for lengths in excess 
of 10, which are not seen in the Belgian network. That 
suggests that the productive efficiency of Belgian firms 
could be further improved overall by increased specialisa‑
tion. Moreover, efficiency gains are not distributed evenly 
throughout the length of the production chain, as it is 
firms at the end of the chain that seem to achieve the 
strongest tFp growth.

Although the econometric analysis also shows that the 
fragmentation of production has a beneficial impact on 
employment growth, the effect is smaller than in the 
case of tFp. It therefore seems that outsourcing is not 

generally detrimental to employment in firms that resort 
to it.

In conclusion, the positive effect of outsourcing exceeds 
the negative effect of a weaker control of the production 
chain in the empirical Belgian observations for the period 
2002‑2011. the results also indicate that the positive effect 
of production chain fragmentation is not evenly distributed 
throughout the chain. It is the firms at the end of the pro‑
duction chain that generate the most value added for a giv‑
en input. In so far as they probably adapt their products to 
consumer preferences, firms situated at the end of a chain 
seem to face relatively inelastic demand, which enables 
them to gain more benefit from the fragmentation process.

2. Effects of the economic crisis

The recent economic crisis took its toll on all countries, 
albeit in various degrees. Europe was particularly hard hit, 
both in the scale of the initial shock and in the slow pace 
of the ensuing recovery. In the first quarter of 2015, the 
volume of Gdp in the Eu15 had still not regained its early 
2008 level. Although Belgium had achieved that by the 
first quarter of 2011, the average annual growth recorded 
in the last five years has remained weak, at 0.9 %.

2.1 Heterogeneous impact on activity at the 
various stages in the production chains

The economic climate influences both production and 
the way it is organised. Between 2002 and 2008, when 

 

TABLE 1 GROWTH OF TOTAL FACTOR PRODUCTIVITY (TFP) AND EMPLOYMENT AND FRAGMENTATION OF PRODUCTION – 
ECONOMETRIC RESULTS (1)

Annual TFP growth (dlog)
 

Annual employment growth (dlog)
 

Variables
 

(1)
 

(2)
 

(3)
 

(4)
 

(5)
 

(6)
 

Chain length  . . . . . . . . . . . . . . . . . . . . . . . . 0.024*** 0.066*** 0.054*** 0.013*** 0.018*** –0.015***
(0.002) (0.006) (0.006) (0.001) (0.003) (0.003)

Squared chain length  . . . . . . . . . . . . . . . . –0.007*** –0.005*** –0.001* –0.001
(0.001) (0.001) (0.001) (0.001)

Relative position  . . . . . . . . . . . . . . . . . . . . . 0.227*** 0.084***
(0.011) (0.006)

Observations  . . . . . . . . . . . . . . . . . . . . . . . . 499 558 499 558 499 558 976 902 976 902 976 902

R²  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.259 0.259 0.260 0.279 0.279 0.279

 

Source :  NBB calculations based on VAT data, foreign trade figures and the WIOD.
(1) Standard deviation in brackets. *** significant at the 1 % threshold, ** significant at the 5 % threshold, * significant at the 10 % threshold. All explanatory variables refer to 

the characteristics of firm i in period t – 1. Each regression comprises a constant, sectoral and time binary variables, and fixed effects specific to the firm. The variable TFP was 
obtained by estimating production functions at the level of the 2‑digit NACE Rev. 2 branches of activity, using the estimation method proposed by Wooldridge (2009).
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the economic situation was favourable, production chains 
tended to fragment, as is evident from their increased 
length. the phenomenon was particularly marked in the 
case of the emerging economies, as a result of their grow‑
ing integration into the global economy. In that regard, 
China’s accession to the wto at the end of december 
2001 marked a turning point in that trend. Conversely, 
during crisis episodes such as those that occurred recently 
and in 2001-2002, the fragmentation process slows 
down or even goes into reverse. In a climate of increased 
uncertainty, firms are probably less likely to establish trad‑
ing relations with partners. Similarly, firms generally ease 
back on investment, and that restricts the creation of new, 
more specialised production units.

As stated in section 1, proximity to the end user and the 
fragmentation of production chains had a beneficial effect 
on economic performance in the period 2002‑2011. that 
was especially true at the time of the economic crisis, as the 
branches of activity farthest from the end user – whether in 
the industrial sector or not – were the most affected by the 
recession. the degree of correlation between the contribution 
of the branches of activity to GDP from 2007 to 2009 and 
distance from the consumer is –0.41. For the years preceding 
the crisis and for the recent years which followed it, the most 
distant branches were also the ones which, in general, made 
the smallest contribution. However, as indicated by the lower 
correlation rates of –0.31 and –0.36 respectively, the connec‑
tion is slightly weaker than during the crisis.

2.2 Cleansing of the domestic network

the economic crisis also had an impact on the organisa‑
tion of the domestic production network. looking at the 
overall picture of the economic activity generated by that 
network, measured by the growth of aggregate turnover, 
it is possible to identify three sources of growth : (i) an in‑
tensive component that depends on trade between firms 
already observed at the start of the period, (ii) an extensive 
component which is a function of the number of new or 
disappearing firms in the production network, and (iii) a 
second extensive component associated with the estab‑
lishment of new trading relations or the destruction of 
trading relations between existing firms.

while these three components made a positive contribu‑
tion to the growth of the domestic production network 
during the period 2002-2007, the recent crisis signifi‑
cantly altered the growth dynamics. At the height of the 
crisis, the network contracted owing to the dual impact of 
a net destruction of businesses and a reduction in transac‑
tion volumes. During the recent period 2009-2012, the 
extensive component continued to depress the growth 
of the network, as the activity generated by the crea‑
tion of new businesses or trading relationships was not 
enough to offset the activity lost as a result of the exit of 
a number of firms. Only the rise in the volume of existing 
transactions made a positive contribution to the recovery 
of the economic activity of the domestic production net‑
work. this strong contribution of the intensive margin to 

 

Chart 6 INTERNATIONAL COMPARISON OF THE TREND 
IN THE LENGTH OF PRODUCTION CHAINS

(length of the average chains to which economies belong (1))
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Chart 7 LINK BETWEEN CONTRIBUTION TO GDP  
DURING THE CRISIS AND DISTANCE  
FROM THE CONSUMER
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TABLE 2 PROBABILITY OF EXIT OF FIRMS AND 
FRAGMENTATION OF PRODUCTION CHAINS (1)

(average marginal effects associated with the estimation of  
a Probit equation)

Baseline effects  
(no crisis)

 

Effects during  
the crisis

 

Chi² test (2)

 

Employment  
(in log)  . . . . . . . . . . . . –0.010*** –0.003*** 73.96***

(0.001) (0.001)

TFP (in log)  . . . . . . . . –0.035*** –0.035*** 0.00
(0.001) (0.001)

Length of  
production chains  . . 0.010*** 0.007*** 4.74**

(0.001) (0.001)

Relative position in  
production chains  . . –0.005 –0.032*** 19.06***

(0.005) (0.005)

 

Source :  NBB calculations based on VAT data, foreign trade figures and the WIOD.
(1) Standard deviation in brackets. *** significant at the 1 % threshold, 

** significant at the 5 % threshold, * significant at the 10 % threshold. A firm 
is considered to exit if it is observed in t but not in t + 2. All the explanatory 
variables refer to the characteristics of firm i in period t. Apart from the 
variables presented in the table (whether or not crossed with an indicator 
for the crisis period), the estimated Probit equation also incorporates sectoral 
and time binary variables, an indicator of the Belgian firm’s membership of 
a multinational group, and two variables which respectively reflect the share 
of exports and the share of imports in the firm’s turnover. The equation was 
estimated for four periods : 2003, 2005, 2007 and 2009.

(2) Under the null hypothesis, the crisis did not affect the impact of a variable on 
the probability of exit. This hypothesis is rejected for employment, length of 
production chains and relative position in production chains. It is not rejected 
for TFP.

 

the growth of the network during the post‑crisis period 
indicates that firms which managed to survive the initial 
shock saw a significant revival in activity in 2012 com‑
pared to 2009. All the same, the number of firms in the 
network declined steadily.

A detailed econometric analysis of the probability of 
survival of domestic firms makes it possible to examine 
more closely the characteristics of the companies which 
closed down during the crisis period (1). Among the results 
obtained, the negative links traditionally seen between 
firms’ size or productive efficiency and the risk of exit are 
confirmed by the analysis of the microeconomic data for 
Belgium (2).

Moreover, the fragmentation of the production chains 
and a firm’s relative position in those production chains 
are likewise relevant, because they have a significant influ‑
ence on the probability of a firm’s exit. Firms operating in 
highly fragmented production chains faced an increased 
risk of exit. Presumably, in a very fragmented chain, each 
link can be readily replaced in the event of difficulties, 
particularly for firms involved in the initial production 
stages, which are generally more standardised. At the 
peak of the crisis, firms active at the start of a production 
chain had to be particularly efficient in order to survive. 
However, a firm’s disappearance did not necessarily imply 
a shortening of the production chain, as the weak link 
could be replaced at either local or international level. 
Conversely, firms active at the end of a chain, producing 
a differentiated product tailored to the needs of the end 

user, were better equipped to avert the risk of exit during 
the crisis. These findings therefore seem to indicate that 
the recent economic crisis had the effect of thinning out 
the domestic production chains by eliminating the least 
efficient links, primarily in the initial production phases.

Conclusion

using a unique and original database which combines 
information on the organisation of the domestic produc‑
tion network with segments of international production 
chains, this article aims to present some new findings on 
the operation of the Belgian economy, notably in regard 
to the recent crisis situation.

One of the first points to emerge is that Belgian firms 
have a large number of mutual trading links. the days 

 

Chart 8 BREAKDOWN OF THE GROWTH OF THE TOTAL 
TURNOVER GENERATED BY THE BELGIAN 
PRODUCTION NETWORK

(contributions to cumulative growth)
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(1) The definition of the concept of business closure used for this analysis covers all 
types of cessation of activity, such as bankruptcy or merger. A firm is deemed 
to have closed down between t and t+2 if it was observed in t but not in t+2. 
A two-year period is used to avoid counting temporary departures from the 
sample (firm observed in t and in t+2 but not in t+1).

(2) It should be mentioned that, like Blanchard et al. (2015), we find an increased 
risk of exit for Belgian firms owned by a foreign company. That finding 
is consistent with the literature on the behaviour of multinationals in the 
organisation of their production systems. Firms owned by a multinational became 
particularly vulnerable during the recent crisis. In fact, in that period, numerous 
Belgian production units that came under large international groups were closed 
down.
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when each business operated on its own, covering the 
entire production process, are largely gone. Compared to 
other economies, the Belgian economy appears to feature 
a relatively high degree of fragmentation of production. 
In addition, via trading links with import or export firms, 
the majority of Belgian firms are integrated – albeit in‑
directly – into global production chains. The question of 
the economy’s external competitiveness is therefore not 
confined to exporters alone, but extends to a very large 
number of firms active in a wide variety of branches of 
activity. It is even less appropriate to restrict this question 
solely to industrial companies, as service firms make a 
massive contribution to production chains.

the diagnosis concerning the fragmentation of produc‑
tion in Belgium could be further refined, although that is 
beyond the scope of this article. Various factors, such as 
the country’s small size or its central location in Europe, 
could play a role in that diagnosis. Moreover, the analysis 
of the evolving fragmentation process could be followed 
up. the fall in commercial transaction costs evident at the 
start of the millennium, stimulated by such factors as the 
reduction in transport costs, the emergence of ICT and 
the lowering of political and economic barriers to trade 
in emerging countries, undeniably fostered increased in‑
ternational fragmentation. In the absence of further cost 
reductions, it would be interesting to ascertain whether 
the fragmentation process has now reached maturity, or 
whether there is still potential to be exploited.

Apart from showing that production is fragmented, the 
article highlighted a link between fragmentation and posi‑
tion in production chains, on the one hand, and economic 

performance on the other. In general, between 2002 
and  2011, it was beneficial to belong to a fragmented 
production chain. Belgian firms which concentrated on a 
specific segment in the production chain were thus best 
able to survive. that specialisation was particularly advan‑
tageous for firms at the end of the production chains. 
Over the period studied, the greatest efficiency gains were 
achieved close to the consumer.

the economic crisis which had a serious impact on 
Belgium, as on all economies, brought the fragmentation 
process to a halt. It also rendered some firms vulnerable. 
Apart from small size and low productivity, the risk factors 
include membership of long chains, especially in the case 
of firms located at the beginning of the chain. Overall, 
since the crisis the trading links established by firms in 
the network have not made up for the links destroyed. 
It is therefore more crucial than ever to create businesses 
in order to regenerate the domestic production network. 
However, business creation is relatively weak in Belgium 
compared to other European countries.

In the end, whether a firm be new or long-established, 
the productivity gains that it achieves remain crucial to its 
survival and development. Specialisation in a particular pro‑
duction segment by resorting to outsourcing or spin‑offs 
for production phases in which the firm has less expertise 
is one way of achieving that objective. Another strategy in‑
volves getting closer to the end user, e.g. by offering goods 
or services directly targeting consumers or by establishing 
a customer-centred approach. As always, staff training and 
innovation in design, communication and marketing are 
crucial to make products attractive to consumers.
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