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SMART SPECIALIZATION STRATEGY (S3)
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REGIONAL BRANCHING PROCESS
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NEUTRAL TECHNOLOGICAL CHANGE -
SOLOW (1957)
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BIASED TECHNOLOGICAL CHANGE -
ACEMOGLU (1998)
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TECHNOLOGICAL CONGRUENCE -
ABRAMOVITZ (1986)

I The notion of technological congruence allows to study the
coherence between technology and factor markets.

I The technological congruence is the effects of the matching
between the relative abundance of inputs and the
characteristics of the technology.

I The technological congruence is the matching between the
slope of isocost and the slope of isoquant.
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HYPOTHESES

The levels of technological congruence are the cause of the
biased components of TFP.

I The increase of the directional component of TFP will be
larger, the larger is the bias of technological change in
terms of the increase of the output elasticity of the
production factor that has become less expensive;

I The larger the reduction of the slope of the isocost and the
larger the increase of the reciprocal of slope of the
isoquant, then the larger will be the rate of increase of TFP.
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HYPOTHESES’ FORMALIZATION

I BTC = f
(

w
r −

α
β

)
, with f ′ < 0;

I ∆BTC
BTC = g

(
d(w/r)

w/r −
d(α/β)
α/β

)
, with g′ < 0.

where BTC is the effect of the directed technological
change on the TFP; r and w be the capital rental and the
labor cost, respectively; and α and β be the output
elasticity of capital and labor, respectively.
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DATA

I The data are drawn from the Cambridge Econometrics’
European Regional Database and from AMECO.

I Unbalanced sample of 278 regions spread over 28
European countries.

I 77% of the regions are observed from 1980 to 2011; 23%
from 1990 (1991 for six German regions) to 2011.
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REGRESSIONS

The structural models take the following forms:

BTCi,t = α+ β
(
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)
i,t
+
∑K

k=1 γk,i,tzk,i,t +
∑T

t=1 dt +
∑N

i=1 ϕi + εi,t;

( dBTC
BTC

)
i,t = α+β

(
d(w/r)
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)
i,t
+
∑K

k=1 γk,i,tzk,i,t +
∑T

t=1 dt +
∑N

i=1 ϕi + εi,t.

zi,t are the control variables for k = {population,man share}; dt is
the time dummy; and ϕi is the region-specific effects.
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DEFINITIONS AND DESCRIPTIVE STATISTICS
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UNIT ROOT TESTS AND CORRELATION MATRIX
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ECONOMETRIC RESULTS I
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ECONOMETRIC RESULTS II
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CONCLUSION

I Technological relatedness and technological congruence
are the drivers of the smart specialization strategy.

I It is possible to measure with standard databases the smart
specialization strategy and its drivers.

I In Europe the levels and the changes in technological
congruence have significant effects on the levels and the
changes of TFP.



Literature Methodology Results

THE TECHNOLOGICAL CONGRUENCE

I The rate of technological congruence at time t:

dYt
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I The technological congruence over time [0,T]:
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