Chapter 4

The Performance of Manufacturing
in the European Union in the Context
of Agricultural Economics

Vitor Joao Pereira Domingues Martinho

1 Introduction

In this current context of crisis across many European countries, it is pertinent to
analyze the economic performance for present members of the European Union. In
economic literature there are many authors that defend the manufacturing sector as
the determinant segment for economic growth, namely those related with the
Keynesian theory and with the New Economic Geography, but in different ways.
The Keynesian theory in terms of increasing returns to scale which derives from the
dimension of the industrial firms and the New Economic Geography in terms of the
number of firms. In both cases spillover effects are generated which are able to
induce circular and cumulative processes with advantages for the more developed
regions and sectors.

In this process the Keynesian theory, namely by Kaldor (1966, 1967, 1970, 1975,
1981) through its three laws, defends that the manufacturing sector is the engine of
the economy, because the growth rate of the manufacturing output induces: the
growth rate of the economy, the growth rate of manufacturing labor productivity,
and the growth rate of nonmanufacturing productivity (Mamgain 1999).

The relationship between the growth rates of labor productivity in manufactur-
ing as dependent upon the growth rate of the output in that sector is known as the
Verdoorn (1949) law or second Kaldor law. The Verdoorn law captures increasing
returns to scale derived from learning by doing effects and from the endogeneity of
the factors. This relation can be mathematically formalized in a linear equation
between the two variables and the coefficient, regression being the Verdoorn
coefficient. Following the studies of Kaldor for the UK, it is expected that a value
for the coefficient of Verdoorn positive and less than the unity is around 0.5. Values
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above 0.5 signify larger increasing returns to scale and values below reflect lower
scale economies.

In this context the aim of the study presented here is to analyze the performance
of manufacturing, namely its capacity to capture the economic dynamics related to
the spillover effects, the endogeneity and with the increasing returns to scale, and
other factors which can affect this evolution, through the Verdoorn law extended
(with new variables based on the Keynesian theory), over the period 19962008,
using data from Eurostat (European Union statistics) and for the first 27 European
Union countries. Relevance was given to the manufacture of food, beverages, and
tobacco, mainly because this sector has much potential for growth, and actually
presents interesting signs of growth in many countries, being a sector that has its
importance for the upstream sector (agriculture) and represented in production
value, in 2007, 13.54 % of the total manufacturing and 13.61 % in terms of share
of employment. We cannot forget the importance of agriculture, the food industry,
and tourism for many regions in several countries of the European Union, mainly
those which are more disadvantaged. Therefore, this original study is an important
contribution towards European Union economic understanding.

2 Literature Review

The Verdoorn law has been applied in many countries and in many different ways:
with more aggregated/disaggregated data; for the manufacturing sector/all eco-
nomic sectors; original simple equation/extended equation with other variables
(considering in some cases other theories). For example, Fase and Van Den Heuvel
(1988) analyzed the Verdoorn law in the manufacturing sector. Leon-Ledesma
(1999) tested this law, in 17 Spanish regions, over the period 1962-1991, for the
manufacturing sector and confirmed the presence of increasing returns to scale.
Some years later Leon-Ledesma (2002) tested the Verdoorn law again for a set of
OECD countries over the period 1965-1994, considering effects from innovation
and catching up. On the other hand, Harris and Liu (1999) studied this law and the
increasing returns for 62 countries, in the period 1965-1990, based on the
co-integration approach. The results also support the hypothesis of increasing
returns to scale in the majority of countries. Later, based on this law Dall’Erba
et al. (2008) applied a model, considering spatial autocorrelation effects, on the
manufacturing sector of the 244 European Union regions, of 25 countries, from
1991 to 2003, and found four different clubs of convergence. These authors
considered a Verdoorn equation augmented with variables according to the regional
population density, the technological gap, labor productivity, the spatial autocor-
relation effects, the urbanization rate, and the geographical distance from Luxem-
bourg (the central location for Europe). In the same line, yet for the European
regions, in the period from 1991 to 2002, Angeriz et al. (2009) estimated, also, the
Verdoorn law, with spatial autocorrelation effects, for the manufacturing sector.
They considered other variables in the Verdoorn equation, such as the density of



4 The Performance of Manufacturing in the European Union in the Context of. . . 37

industrial output, the degree of specialization of the industries, and spatial vari-
ables, and confirmed the presence of the dynamic Verdoorn law. This author, one
year before Angeriz et al. (2008), had already analyzed this law for the European
regional manufacturing, in the period 1986-2002, considering spatial autocorrela-
tion effects, and found, again, robust conclusions about this law. More recently,
Alexiadis and Tsagdis (2010) tested the Verdoon law, with several specifications,
accounting for variables such as the manufacturing agglomeration and the spatial
interaction, in 109 regions of 12 European Union countries, across the period 1977—
2005. The results confirm the existence of circular and cumulative processes. Some
years before, Alexiadis and Tsagdis (2006) analyzed this law in the Greek regions,
with different specifications, namely to capture spatial effects, and found results
that support the Verdoorn relationship.

In another perspective, considering the Verdoorn law with other regularities, in
the context of the Kaldor laws, there are, also many studies. Drakopoulos and
Theodossiou (1991) analyzed the Kaldor theory in the Greek economy, from 1967
to 1988, and the results are consistent with the theory. Pons-Novell and Viladecans-
Marsal (1999), considering the Kaldor laws, tested the Verdoorn law in the
European regions over the period 1984-1992, accounting for the spatial autocorre-
lation aspects. The results are consistent with the previsions of these laws. Consid-
ering cross-country data for developing countries, in the period 1960—-1994, Necmi
(1999) analyzed the Kaldor laws with supporting results. In a similar way, Pieper
(2003) found several results for 30 developing countries that support the Kaldor
interpretation of the growth processes, using time series data disaggregated at a
sectorial level. In another economy and context, Wells and Thirlwall (2003) tested
these laws across 45 African countries, during the period 1980-1996 and concluded
the presence of these laws. Juarez and Leobardo (2011) applied the Kaldor theory in
the Mexican regions, namely from 1993 to 2010, and concluded about the impor-
tance of the manufacturing sector. McCausland and Theodossiou (2012) testing the
Kaldor laws found that the increasing returns appear more in the manufacturing
sector and less in the services sector. Recently, Katrakilidis et al. (2013) analyzed
these laws in the Greek economy over the period 1970-2006 and their conclusions
validated the three laws.

Other studies aim to find relationships between the Verdoorn law and other
theories. For example, Erixon (2005) analyzed the relationship between
Schumpeterian and Keynesian economics. Ryzhenkov (2009) studied the relation
between the Verdoorn law and the Ricardian relationship between employment and
returns. Kosfeld and Dreger (2006) analyzed the Verdoorn and the Okun laws for
Unified Germany, considering spatial autocorrelation aspects, during the 1990s.
Fase and Winder (1999) analyzed the Verdoorm and Baumol laws for the
manufacturing and services sectors of the Netherlands, in the period 1956-1993,
considering other variables such as employment, the wage rate, and the unit labor
cost. The results are more consistent with the Baumol law than with the
Verdoorn law.

Finally, some studies, such as that of McCombie and Roberts (2007), investi-
gated the static (constant returns to scale)-dynamic (increasing returns to scale)
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Table 4.1 Literature review summarized about the Verdoorn law

V.J.P.D. Martinho

Sectors
Authors considered Countries Relationships New variables
Fase and Van | Manufacturing Verdoorn law
Den Heuvel
(1988)
Leon- Manufacturing | Spanish
Ledesma regions
(1999)
Leon- OECD Innovation and catch-
Ledesma countries ing-up
(2002)
Harris and 62 countries Cointegration
Liu (1999) approach
Dall’Erba Manufacturing | 244 regions, Regional population
et al. (2008) 25 EU density, the techno-
countries logical gap, in terms
of labor productivity,
the spatial autocorre-
lation effects, the
urbanization rate, and
the geographical dis-
tance from the Lux-
embourg (the central
location of the
Europe)
Angeriz Manufacturing | European Density of industrial
et al. (2009) Union output, the degree of
regions specialization of the
industries and spatial
variables
Angeriz Manufacturing | European Spatial autocorrela-
et al. (2008) regions tion effects
Alexiadis 109 regions Manufacturing
and Tsagdis of 12 - agglomeration and the
(2010) European spatial interaction
Union
countries
Alexiadis Greek Spatial effects
and Tsagdis regions
(2006)
McCombie Manufacturing
and Roberts
(2007)
Drakopoulos Greek Kaldor laws
and economy
Theodossiou
(1991)
Pons-Novell European Spatial autocorrela-
and regions tion aspects

(continued)
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Table 4.1 (continued)

Sectors

Authors considered Countries Relationships New variables

Viladecans-

Marsal

(1999)

Necmi Developing Instrumental variables

(1999) countries techniques

Pieper (2003) | All sectors 30 develop- Employment and

ing countries value added

Wells and 45 African

Thirlwall countries

(2003)

Juarez and Mexican

Leobardo regions

(2011)

McCausland

and

Theodossiou

(2012)

Katrakilidis Greek

et al. (2013) economy

Erixon Schumpeterian and

(2005) Keynesian
economics

Ryzhenkov Italy Verdoorn law and Capital-output ratio,

(2009) the Ricardian rela- | employment ratio,
tionship between relative labor com-
the employment pensation and the
and returns profit rate

Kosfeld and Unified Verdoorn and the Spatial autocorrela-

Dreger Germany Okun laws tion aspects

(2006)

Fase and Manufacturing | Netherland Verdoorm and Employment, the rate

Winder and services Baumol laws wage and the unit

(1999) sectors labor cost

Verdoorn law paradox and demonstrated the preference for the dynamic relation-
ship, because of the existence of the spatial aggregation bias in the static analysis.

This review of literature about the Verdoorn law made before is summarized in
Table 4.1, in order to better understand the following sections, namely that related
with the model built and the options for the new variables considered in the
Verdoorn equation.
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3 The Model

The model considered in this study is based on the Verdoorn relationship extended
with new variables considering the Keynesian theory and the literature review
carried out beforehand and summarized in Table 4.1. Usually the related studies
try to develop a model considering variables from other theories, from a perspective
of linking different approaches. However, in this study variables are taken into
account, related to the Keynesian theory that captures the endogeneity of the
factors, effects of learning by doing and increasing returns to scale. It is considered
that variables such as the wages and salaries [endogeneity of the factors and salary
of efficiency—Fase and Winder (1999) and Ryzhenkov (2009)], number of persons
employed per enterprise [endogeneity of the factors—Pieper (2003)], share of
employment in manufacturing total [endogeneity of the factors—Alexiadis and
Tsagdis (2010) and Angeriz et al. (2009)], investment per person employed [invest-
ment, capital, and learning by doing—Leo6n-Ledesma (2002)], and the share of
R&D employment in the number of persons [capital and learning by doing—Ledn-
Ledesma (2002)] can capture these effects. If everything goes as expected by theory
and these variables pick increasing returns to scale, a positive effect from everyone
is expected. The model is presented as follows:

pir = a + bg;, + cWS;, + dPEE;, + eSEM;, + fIPE;, + gSRE;,

where p is the growth rate of labor productivity and ¢ is the growth rate of the
product. The variables WS, PEE, SEM, IPE, and SRE are, respectively, the wages
and salaries, number of people employed per enterprise, share of employment in
manufacturing total, investment per person employed, and the share of R&D
employment in the number of people. The indexes i and ¢ represent the countries
and the years and a, b, ¢, d, e, f, and g are coefficients of estimation.

4 The Data

The data is relative to the output, to the number of people employed and to the
wages and salaries, number of people employed per enterprise, share of employ-
ment in manufacturing total, investment per person employed, and the share of
R&D employment in the number of people. This data was obtained from Eurostat
(2013) and are disaggregated for the current 27 European Union countries and for
the period from 1996 to 2008.

Figure 4.1 presents the productivity of the labor growth rate (%) in averages (for
the period considered and for the several forms of manufacturing sectors) for the
current several countries of the European Union.

From Fig. 4.1 it is possible to observe that countries such as France, Luxem-
bourg, and Slovenia present a negative average labor productivity growth rate.
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Fig. 4.1 Productivity of labor (Production value/number of persons employed) growth rate (%) in
averages (over the period 1996-2008 and over the different forms of the manufacturing sector
considered) for the current several countries of the European Union

Lithuania, Romania, Italy, and Slovakia are the countries with the greatest average
labor productivity growth rate.

The figure shows the productivity of labor growth rate (%), also, in averages for
the several forms of the manufacturing sector considered.

Observing Fig. 4.2, the manufacture of tobacco products (between the manufac-
ture of food products, beverages and tobacco) possesses the greatest average labor
productivity growth rate. On the other hand, the processing and preserving of fish
and fish products show negative values for this variable.

5 Results

Table 4.2 presents the results obtained with the estimations made with panel data
(27 European Union countries and the period 1996-2008) in the Stata software
program. The econometric estimations are realized first with fixed and random
effects methods and after, if necessary, taking into account some statistic tests, with
the ordinary least square. The options for each one of these econometric methods
are effectuated considering the several statistic tests presented in Table 4.2 and are
the most used in these models.

From Table 4.2 it is possible to conclude that the manufacturing sector across the
current 27 European Union countries presents strong increasing returns to scale,
considering the value of the Verdoorn coefficient (0.945) for the fixed effects
econometric method (considering that the Hausman test (13.310) reject the random
effects). On the other hand, the coefficient of the constant does not present statistic



42 V.J.P.D. Martinho

14

12 <

ol \

~e
& & & <® & 4 & & & & & &
B & > & S & & & & & e>° d & &
Q @ & & Q o 3 > 8
<& < S & & & & & & $ & &
§ & B, 5 D s & & <
o RS & N & > Y e N
& S & g & < & & S & F &
& Q 5 & & S & S & & & &
< S & & 5 S o D & o N
& @ & o 5 & K N <& & © &
& X & & & & o S & & &
S & S N & @ & ) N © N
& & o & & ~ 8 & S & 5
~ & S & o2 @ & & &
o & Ko S & & ° >
4 N & & N s &
& S & & e & &
& <& & & S & P
& & & - & & &
N & & & <€
& & &
& &
& ¥
O O
®@° €

Fig. 4.2 Productivity of labor (Production value/number of persons employed) growth rate (%) in
averages (over the period 19962008 and over the differing current countries of the European
Union) for the several forms of the manufacturing sector considered

significance. Relative to the other variables, only the coefficient associated with the
share of R&D employment in the number of people presents a positive statistic
significance, although residual (0.018). For the entire manufacturing sector, con-
sidering what was mentioned before and the R? value, it would seem that the
original Verdoorn relationship is the more robust.

The manufacture of food products, beverages, and tobacco is not affected by
fixed or random effects (the ordinary least square is the more adjusted method),
considering the F tests for these effects. The Verdoorn coefficient is relatively
lower (0.896) than that of the whole manufacturing sector and the constant coeffi-
cient has statistical significance, but presents a residual value (0.052). In this sector
the new variables, number of people employed per enterprise, share of employment
in manufacturing total, investment per person employed, all show statistical signif-
icance, but the coefficients are close to zero. The first new variable presents a
positive effect and the last two, negative effects. This means that the share of
employment in the manufacturing total and the investment per person employed did
not have, in the period considered, for the current 27 countries of the European
Union, an endogenous positive effect upon the labor productivity growth rate and
consequently did not help in the improvement of the increasing returns to scale in
this sector.

The manufacture of food products and beverages shows a Verdoorn coefficient
which is excessively high, because it is close to 1, but higher than 1, because values
lower than 1 are expected. This happens in some cases and is explained as a sign of
strong increasing returns to scale.
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The decreasing order of increasing returns to scale, considering the Verdoorn
coefficient, for the several forms of manufacturing, within the manufacture of food
products, is the following: Production, processing, preserving of meat and meat
products (0.959), manufacture of dairy products (0.833), manufacture of prepared
animal feeds (0.771), manufacture of vegetable and animal oils and fats (0.711),
manufacture of grain mill products, starches, and starch products (0.685),
processing and preserving of fruit and vegetables (0.618), manufacture of other
food products (0.660), and processing and preserving of fish and fish products
(0.499). In these industries many times the fixed and random effects are rejected
and when they are not rejected the fixed effects are more acceptable. The new
variables either do not have statistical significance or do have, but the coefficient
values are close to zero or many times negative.

The manufacture of tobacco products has the lower Verdoorn coefficient, but in
the data analysis presented the greatest average in labor productivity growth rate.
This signifies that the growth rate of this variable is not picked by the Verdoorn law
and does not come from increasing returns to scale, but instead comes from other
variables not considered in the study, as can be confirmed by the value of the
constant coefficient and by the R? values being around 0.451.

In general, relative to the new variables, the variable wages and salaries do not
show any case for statistic significance. The variables, number of people employed
per enterprise, investment per person employed, and the share of R&D employment
in the number of people, present values or insignificant statistics, or close to zero, or
in some cases negatives. The total share of employment in manufacturing reflects
strong negative effects upon the processing and preserving of fruit and vegetable
sectors (—0.421), in the manufacture of grain mill products, starches, and starch
products (—0.285), and in the manufacture of prepared animal feeds (—0.749). This
signifies that in these sectors the total share of employment in manufacturing is not
a consequence of the enterprise number or dimension, but rather a consequence of
the dependency of the labor resources, with lower increasing returns.

Conclusions

The Verdoorn relationship has been studied by many authors for different
periods of time, for several countries and regions, and for different sectors.
Sometimes with the original relationship and at other times with extensions
considering the Keynesian theories or other theories, as for example, the New
Economic Geography (this theory along with the Keynesian theory defends
the existence of increasing returns to scale as the base of circular and
cumulative processes).

In this study, from the data analysis and from the results obtained with the
several methods of econometric estimations, it was possible to conclude that
in reality, in the differing countries that actually are members of the European
Union, the economy is strongly diverse. The differences in the labor

(continued)
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productivity growth rate between the 27 countries are significant, with coun-
tries such as France and Luxembourg with negative average productivity
growth rates and countries such as Italy and Slovakia with the greatest growth
rates.

The same happens with the different forms of manufacturing considered,
namely those related with the manufacture of food products, beverages, and
tobacco. The manufacture of tobacco products presents the greatest average
labor productivity growth rate. Curiously this sector is that which possesses
the lower Verdoorn coefficient. This needs further research in the future
despite the explanation presented. The processing and preserving of fish
and fish products showed the lower average productivity growth rate and
the lower Verdoorn coefficient, sign of a weak increase in return for this
sector.

The new variables, with exception to the total share of employment in
manufacturing (which presents strong negative effects in some industries),
have a residual effect and in some cases, also, negative. This means that the
manufacturing sector is not enough, in the existing European Union coun-
tries, developed to catch opportunities that come from the spillover effects,
externalities, endogeneity of the factors, and learning by doing effects.
Consequently, these variables have a negative effect, when they were
expected to have a positive effect.

In general, all the manufacturing sectors considered have significant
increasing returns to scale, taking into account the Verdoorn coefficient.
But these results could be better if the effects represented in the new variables
were potentiated. In this line, it is important to promote strategies to make this
possible.

References

Alexiadis, S., & Tsagdis, D. (2006). Reassessing the validity of Verdoorn’s law under conditions
of spatial dependence: A case study of the Greek regions. Journal of Post Keynesian Econom-
ics, 29(1), 149-170.

Alexiadis, S., & Tsagdis, D. (2010). Is cumulative growth in manufacturing productivity slowing
down in the EU12 regions? Cambridge Journal of Economics, 34(6), 1001-1017.

Angeriz, A., McCombie, J., & Roberts, M. (2008). New estimates of returns to scale and spatial
spillovers for EU Regional manufacturing, 1986—2002. International Regional Science
Review, 31(1), 62-87.

Angeriz, A., McCombie, J. S. L., & Roberts, M. (2009). Increasing returns and the growth of
industries in the EU regions: Paradoxes and conundrums. Spatial Economic Analysis, 4(2),
127-148.

Dall’Erba, S., Percoco, M., & Piras, G. (2008). The European regional growth process revisited.
Spatial Economic Analysis, 3(1), 7-25.

Drakopoulos, S. A., & Theodossiou, 1. (1991). Kaldorian approach to Greek economic growth.
Applied Economics, 23(10), 1683—1689.



48 V.J.P.D. Martinho

Erixon, L. (2005). Combining Keynes and Schumpeter. Ingvar Svennilson’s contribution to the
Swedish growth school and modern economics. Journal of Evolutionary Economics, 15,
187-210.

Eurostat. (2013). Several statistics. http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/
home/

Fase, M. M. G., & Van Den Heuvel, P. J. (1988). Productivity and growth: Verdoorn’s law
revisited. Economics Letters, 28(2), 135-139.

Fase, M. M. G., & Winder, C. C. A. (1999). Baumol’s law and Verdoorn’s regularity.
De Economist, 147(3), 277-291.

Harris, R. I. D., & Liu, A. (1999). Verdoorn’s law and increasing returns to scale: Country
estimates based on the cointegration approach. Applied Economics Letters, 6, 29-33.

Juarez, S., & Leobardo, I. (2011). Economic stagnation in Mexico, manufactures and increasing
returns: A Kaldorian approach. Investigacion Economica, 70(277), 87.

Kaldor, N. (1966). Causes of the slow rate of economic growth in the United Kingdom. London:
Cambridge University Press.

Kaldor, N. (1967). Strategic factors in economic development. Ithaca, NY: Cornell University.

Kaldor, N. (1970). The case for regional policies. Scottish Journal of Political Economy, XVII(3).

Kaldor, N. (1975). Economic growth and the Verdoorn Law — A comment on Mr. Rowthorn’s
article. Economic Journal, 85, 891-896.

Kaldor, N. (1981). The role of increasing returns, technical progress and cumulative causation in
the theory of international trade and economic growth. Economie Appliquée, (4).

Katrakilidis, K., Tsaliki, P. V., & Tsiakis, T. (2013). The Greek economy in a Kaldorian
developmental framework. Acta Oeconomica, 63(1), 61-75.

Kosfeld, R., & Dreger, C. (2006). Thresholds for employment and unemployment: A spatial
analysis of German regional labour markets, 1992-2000. Papers in Regional Science, 85(4),
523-542.

Leon-Ledesma, M. A. (1999). Verdoorn’s law and increasing returns: An empirical analysis of the
Spanish regions. Applied Economics Letters, 6, 373-376.

Leon-Ledesma, M. A. (2002). Accumulation, innovation and catching-up: An extended cumula-
tive growth model. Cambridge Journal of Economics, 26(2), 201-216.

Mamgain, V. (1999). Are the Kaldor-Verdoorn laws applicable in the newly industrializing
countries? Review of Development Economics, 3(3), 295-309.

McCausland, W. D., & Theodossiou, 1. (2012). Is manufacturing still the engine of growth?
Journal of Post Keynesian Economics, 35(1), 79-92.

McCombie, J. S. L., & Roberts, M. (2007). Returns to scale and regional growth: The static-
dynamic Verdoorn law paradox revisited. Journal of Regional Science, 47(2), 179-208.

Necmi, S. (1999). Kaldor’s growth analysis revisited. Applied Economics, 31, 653—660.

Pieper, U. (2003). Sectoral regularities of productivity growth in developing countries—a
Kaldorian interpretation. Cambridge Journal of Economics, 27(6), 831-850.

Pons-Novell, J., & Viladecans-Marsal, E. (1999). Kaldor’s laws and spatial dependence: Evidence
for the European regions. Regional Studies, 33(5), 443-451.

Ryzhenkov, A. V. (2009). A Goodwinian model with direct and roundabout returns to scale
(an application to Italy). Metroeconomica, 60(3), 343-399.

Verdoorn, P. J. (1949). Fattori che Regolano lo Sviluppo della Produtivita del Lavoro. L’ Industria,
45-53.

Wells, H., & Thirlwall, A. P. (2003). Testing Kaldor’s growth laws across the countries of Africa.
African Development Review, 15(2-3), 89-105.


http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/
http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/

	Chapter 4: The Performance of Manufacturing in the European Union in the Context of Agricultural Economics
	1 Introduction
	2 Literature Review
	3 The Model
	4 The Data
	5 Results
	Conclusions
	References


