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Abstract

First the present article reports a growth accognéxercise for Italy and other seven OECD cousitfigSA, UK,

Finland, Spain, France, Germany and Ireland) ferpériod 1980 — 2004. The exercise aims at singlirighe prin-
cipal growth factors among ICT / non ICT capitaivéees, labour and total factor productivity, fomgsabove all on
the first and last one. Then the paper comparegnheth accounting results with two econometric eiedvhich

use a Cobb Douglas production function, the same fictors and an ordinary least squares appraadetermine
the weight of each element. The comparison shoats ith the considered period, the new economy bas kargely
the first growth factor for all the considered ctrigs except Italy and Spain. The estimations n&uev the new
economy gave, in the period 1980-2004, a directiagidect contribution to GDP growth of indicatiyehe 50% (as
unweighed average of the considered countries).

1 - Introduction

The objective of growth accounting is to decomptbgeeconomic growth into its components.
The growth accounting was first introduced by Sol@®57) and has had a revival after new
more complete time series were made availabléndrast ten years, growth accounting has been
mainly used in the discussion about the contrilbutd new economy to U.S. economic growth
and afterwards to European countries. First Sott®8T), Oliner and Sichel (1994) and Jorgen-
sen and Stiroh (1995) estimated a very low contigibuof the new economy to U.S. growth. Af-
ter, Oliner and Sichel (2000) and Jorgenson anotS{R000) indicated the information technol-
ogy as very important for the U.S. growth resurgeit the late 1990s. At the moment it is
widely accepted that the new economy has givennaiderable contribution to US economy in
last 15 years. The same methodology has been dppliEuropean countries by Daveri (2000),
Schreyer (2000) and Blanchard (2004) coming todheclusion that a substantial part of the
growth gap in 1990s between US and Europe is infpeit® the European delay of IT adoption
(although there are substantial differences, fangxe, between ltaly and Spain and other coun-
tries like UK and Finland).

In this paper we consider a growth accounting egertor Italy, US, UK, Finland, Spain,

1The paper was written when the author was an eraploy Nokia Siemens Networks Italia. The opinioxgsressed
in this paper are those of the author only. Thegamy has no title and responsibility on the paper.
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France, Germany and Ireland for the period 19840642In particular, besides to the aggregate
period, we envisage all the quinquenniums includeitl The framework is constituted by a pro-
duction function with Hicks neutral technical pregs, constant returns to scale and three produc-
tion factors: the IT capital services, the non &pital services and the labour. For sure labour and
capital services certainly matter but there cowdalso other factors as education and govern-
ment regulation. Other authors consider the rolleumhan capital and R&D (for example Bassan-
ini et al., 2000; Romer, 1986 and Lucas 1998he growth accounting is made under the as-
sumption of perfect competition among firms. Theadare taken from the Groningen Growth
and Development Centre (www.ggdc.net) and the measare those recommended in OECD
(2001) manual.

For the same countries and period the paper repi@tsstimations obtained using economet-
ric techniques (Ordinary Least Squares) appliegtié¢csame product function. The estimations are
gained with and without the intercept parametethinsecond case the variation of the total fac-
tor productivity (TFP) is limited in the time; ihe first case the TFP variation is free to have av-
erage values far from zero. In other words, ingbeond case, the Solow residual is minimized
and, in the first case, it has a component (thercept) different from zero and an error (with
zero average) minimized by the ordinary least segain Hulten (2001) and Mahadevan (2003)
you can find a complete biography about total faptoductivity and Solow residual. The merger
of econometric techniques and growth accounting been used by Denny et al. (1981), and
Mankiv et all. (1992) is a known paper that usedneenetric regression in a cross country ap-
proach. Also for the econometric method the inpatadare taken from Groningen Growth and
Development Centre.

The aim is to single out the principal causes ofagh among the non IT capital services, the
labour, the IT capital services and the total fapi@ductivity with a particular focus on the last
two components. In particular the growth accountimgdel gives the basis for the analysis, the
model without intercept helps to estimate the pathe IT production accounted in the total fac-
tor productivity and the model with intercept atsi® test the likelihood of the obtained results.

The paper estimates that the new economy, in thedp£980-2004, was the engine not only
for countries like USA and UK (+1.31 and +1.59%GiDP, respectively) but also for France and
Germany (+1.16% and +1.06% of GDP). Countries kkdand and Ireland have almost totally
founded their huge economic growth on new economy.

2 More precisely the model used in the present papaeoclassical and supposes the innovation isxagenous
process. This implies the investments in R&D andcation have no direct effect on the economic gnowban-
doning this supposition leads to the new growtlothgor endogenous growth) where innovation is gedous to
the system and is considered a form of capitalractation. Some important endogenous models arerefsmrted in
Barro (1990) and Lucas (1998).

3 For a more formal description see section 2.
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Only Italy and Spain, among the considered cousitseem not to have seized the great ad-
vantages of this possibility.

Section 2 briefly examines the methods used for gbigmations: the growth accounting
framework and the econometric model using the argiteast squares for the determination of
the parameters. Section 3 presents the resultsatelyaobtained with the two methods and those
obtained with a combined analysis. The focus ishendifferences among countries, in the time

and on the importance of the total factor prodiistiand of the new economy. The paper con-
cludes in section 4.

2 — Method

The initial framework is essentially taken form &el(1957). We suppose a Hick neutral aggre-
gate product function of the form:

Y (1) = AF (K, (1), Ky(1), L(1)) [1].

Where Y(t) is the GDP A(t) is the Hick neutral productivityK, (t) the IT capital services,
K,(t) the non IT capital services aiL(t) the labor expressed in hotirén this neoclassical
form of product function A(t) represents, as outpeit unit input, also the Total Factor Productiv-
ity (TFP). Sometimes A(t) is referred as technidahnge although it is acknowledged the TFP
and the technological progress may be not synongni®ee for example Abramovit956 and
Denison, 1967). Deriving (1) respect to time arafn@nging some factors we can write:

Y A AK, oF AK, oF AL OF

v =Reank 1+/3(t)—2+y(t)— aO=T ok PO Y O= 0 2

Supposing the returns to scale constant it is ptesso demonstraa(t) + S(t) + y(t) =1.
The following term represents the residual grovete mot explained by input factors change and
is called Solow residual:

Y ' L_A
0= ——at— t—— t)—=— [3
v (t) ﬂ() y()l_ A [3]

4 In the practical application, the data usec K;rK,and L and are taken from the Timmer et all. (206 also
OECD (2001) and Javala (2002) about how the measueedone. Variat K; includes the information technology

equipment, the communication equipment and thevaod; K, the other capital assets like non ICT equipment, th
transportation equipment and the non residentiattires.
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From Equation [2] Solow residual is equal to thatree growth rate of Hick neutral parame-
ter; in reality the Solow residual can be consideas a “measure of our ignorance” as stated by
Abramovitz (1956). It can incorporate many compuasesome wished (like technical and organ-
izational change) other unwanted (like measurergrmwrong model specifications and aggrega-
tion bias). Equation [2] is used more for theorsutHor practical use. For applications the dis-
crete version is preferred:

Y(t) _ A(t) K,(t) K (t) L(t)
4]Y(t—1)_lnA(t—1)+a(t)|nK(—1) A©)In < -1) y(t)InL(t_l), g+ Bey=1

To obtain the [4] from [3] it is assumed

Q1 QW

dt Q Q-1 Q=Y,AK/K, L, n()Cnt-1, n=a,B,y

Equation [4] is the starting point for both grovetcounting and econometric analyses.

2.1 —Growth accounting framework

The growth accounting framework imposes also theothesis of perfect competition. Under this
assumption factors are paid their marginal produggsiation [4] can be written as:

A(t) =In Y(t) _r1K1|n Kl(t) _r2K2|n Kz(t) _W_L|n L(t)
At-D YE-D Y K@-D) Y K,@e-1) Y ' LE-1 [5]

Wherer, is the rental rate of IT capitér, the rental rate of non IT capital and w the labour

wage. The tern r:{( rZTKZ andWVL are the shares in GDP of IT capital, non IT caital la-
bour respectively These data can be easily found in the natiorsistits of most countries.
Equation [5] allows to calculate Solow residuathe discrete form and to decompose the growth
in four components: the three production factous the total factor productivity.

Growth accounting has its weaknesses. One majtenois technical progress is often in-
corporated in capital goods and this makes diffituseparate innovation from capital accumula-

s0Q1 [ QM)-Qt-)_ QW) _ -, QW
dt Q Q(t-1) Q(t-1) Q(t -1

. . K, r,K, wL
6 It is valid the relatior~—2 + % +—

with the last passage based lim
Q—>0

In(1+Q) —1
Q

=1 because of the hypothesis of constant returnsaie s
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tion (above all IT capital accumulation). Anotheolplem is the product function considers only
physical capital and not the investments in edooasind human. These aspects lead to overesti-
mating TFP and underestimating capital. The thathiis that decomposing economic growth in
its components implies they are independdntmany cases this is far from truth as the hypot
ses of perfect competition and constant returrssate.

2.2 —Econometric framework

The econometric model stems from Equation [4] remgpthe assumption of perfect competition
and considering the parameter§3 andy independent respect to the time and determinabbe b
multiple regression approach. Equation [4] can bden as:

Y(©) K, (t) K, (1)
Y- _ (-0 . o Kt-)
"o e Mo Y e
L(t-1) L(t-1) L(t-1) A= 2O Eg g 5],

In this form the parameters andp (y=1-a - ) can be determined using an Ordinary
Least Squares method (OLS metifodhe determination of the parameters can be dorteo
ways. In the first one, the intercea, is set to zero in order to minimize the Solow desl; in

the second ona, is determined by the regression. In the last agpgrdhe variation of Solow re-

sidual is minimized around its average. In any ¢hsgparameters fixing is country specific (dif-
ferenta, p andy for different countries).

We will use the model without intercept in orderestimate the part of residual TFP that can
be likely attributed to the IT production (techrdichange embodied in IT capital). The model
with intercept will be utilized as verification t¢iie coherence of the data found with the growth
accounting method and with the econometric mod#iout intercept.

7 Solow assumed that labor and technology were exageftletermined outside the model) and that investsrare
a constant fraction of output.

a oF _f

oF
8 Fixing a B and y with the OLS method means to impose the condi—— =— =—

oK, K, "~ 0K, K,

oF
anca—L ={F . This is equivalent to impose from the beginnin@€@bb Douglas product function of the form

Y (t) = AKIKZL instead of the more gene Y (t) = AF(K,,K,,L) .
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The econometric framework has its weaknesses toe.ofdinary least squares are based on
assumptions like average of errors equal to zedoirrgiependence of errors not easy to be veri-
fied. Besides, the productivity factors are noictir independent among them and from the out-
put (GDP).

This can lead to simultaneous equation bias arguéstioning the robustness of the model.
Another crucial point is that the number of obs&ores must be considerably greater than the
numbers of variables. It is also the case to reneertiiat correlation does not necessarily imply a
relation of cause and effect.

3 — Results

As already mentioned we considered seven Europmantries and the USA.he analysis covers
25 years from 1980 to 2004. In particular, for rewth accounting framework, we took five
quinquennia: 1980-85, 1985-90, 1990-95, 1995-0020@D-04. The growth accounting results,
for these periods, are reported in appendix Taplkeahd 5. A five year period is reasonable for
the growth accounting technique but is too sharbfoeconometric analysis. For the econometric
framework we considered the entire period 1980-280d the period from 1995 to 2004 which
should be more impacted by the new economy. Fontbetioned aggregate periods the results
are reported in appendix Table 7 and 8 (economatadel without and with intercept respec-
tively). The growth accounting outputs for the saaggregate periods are listed in appendix Ta-
ble 6.

Appendix Table 3, 4 and 5 show that the total faproductivity, or better its relative varia-
tion respect to the previous yel[] (called Solow residual and indicated in the talibesimplic-
ity with the label TFP), is the principal componeh&lmost all the countries and periods.

There are some exceptions like the United Statésmdrica (quinquennia 80-85, 85-90 and
90-95) and Italy and Spain (periods 95-2000 and)2ZZ@D4) but, generally speaking, the varia-
tion of the total factor productivity is accountaldn average (respect to all countries) for almost
the 40% of the entire growth (see for example #rops 85-90, 95-2000 and 2000-2004).

Although the average indicates the importance t&#l tiactor productivity there are signifi-
cant differences among the considered countriesekample, in the period 1980 — 2004, Italy
had a TFP contribution to GDP growth of +0.42% agathe +3.09% of Ireland and the +1.84%
of Finland (appendix Table 6).

In the same table the difference among countrieslss greater in the period 1995-2004
where we can find a TFP contribution to GDP of ab&@u40% for Italy and Spain against the
+3.48% of Ireland and the +2.79 of Finland.
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The TFP differences in the time lack of homogentaty USA shows, in the five quinquen-
nia, a monotonic growth bringing the relative grovaf TFP from +0.6% (period 1980-85) to
+1.74% (period 2000-2004), instead ltaly (likelyaBp exhibits a monotonic decrease from
+0.89 to -1.19 in the same periods (see appendieT® 4 and 5).

In the period 1980-2004 the labor contribution é&anthe zero in almost all the considered
European countries (except Spain and Ireland withoalest +0.6%). Already Dougherty and
Jorgenson (1996) found that the labour contributtogrowth has been negative for Italy, France
and Spain in the period 1960-1989. On the other BISA had a labour contribution of +0.95%
(1980-2004) confirming a major creation of employtniespect to European countries.

The contribution of non IT capital is more stabfecmg countries respect to the other factors.
It has an unweighed average of about +0,7% (appérable 6, period 1980-2004) and the vari-
ability among countries is not as great as fortttal factor productivity. The variability in the
time of the unweighed average among countriesvisttm (standard deviation of +0.84 in the
1995-2000 and of +0.76 in the 2000-2004).

As already mentioned in the introduction, the dbotion of the new economy to GDP
growth has been highly discussed in the last fiftgears. Appendix Table 6 shows that the USA
high growth has been greatly boosted by the inftionaand communication technology. In the
period 1995-2004 the IT capital gave a contributmtSA GDP growth of +0.86% (second only
to the TFP contribution). The datum is also conéichin the extended period 1980-2004 with a
+0.79%. In other words the new economy has beeundaimental engine of U.S. economic
growth. With a less extefdhis contribution was high also for UK, Finlanddaineland princi-
pally in the period 1995-2000. In other countrige ISpain, Italy, France and Germany the new
economy contribution to growth is less evident.

The considered European countries show, in otlerstea non homogenous behavior: in the
period 1995-2004 Spain, Italy, France and Germadydn information technology contribution
of about +0.35%; on the other hand UK, Finland Eathnd had, in the same period, a IT contri-
bution of more than +0.6%. The behavior is surehomogeneous but the variability inter coun-
tries is lower respect to the other componentsdkample the standard deviation divided the av-
erage is 0.3% for IT K against a 1.2% for TFP ia preriod 1995-2004). It is important to under-
line the period 2000-2004 exhibited a big reduciiothe attribution of economic growth to the
new economy. For example, respect to the previasggemnium, the IT contribution passes
from +1.12 to +0.54 for USA and from +0.98 to +0f82 UK. The other countries show a simi-
lar trend. This element points out the great depeoe of IT contribution on the time. Generally
speaking from 1980 it grew until the end of thelemhium but dropped in the subsequent four

9 USA shows a dominance of IT contribution on adl tountries and period (Tables 1, 2, 3, 4).
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years. For this reason the more stable data atmbplpthose taken from the aggregate period
1980-2004: USA with a remarkable IT contribution+.79%, UK with +0.53, Finland with
+0.48% and Germany with +0.43%

3.1 — Results: garticular focuson TFP and I T capital

The model used in the growth accounting framewstiased on a process oriented view of tech-
nical change, something associated to the wayriets are transformed into outputs. There is
no reference to the improvements in the qualitprafducts. As already partially mentioned the
technical change embodied in the products is orjernpaoblem of the growth accounting tech-
nique and it makes difficult to separate capitalumculation from TFP residual. Last years have
seen the fall of the price of many information teclogy capital goods, not mainly because we
are able to produce more output with the same st because we are able to achieve a better
quality of capital goods. This may have impliedyatesmatic understatement of IT capital ifput
This approach is often referred as capital-embotiketinical change and implies that different
vintages of IT capital (with the same price) mayédifferent degree of marginal productivity.
In other words, embodied technical change (abolvm &I capital) may have considerably con-
tributed to TFP residual in the growth accountingreisé2. The results of the econometric
model without intercept can be partially interpceteccordingly to this point of view. In the
econometric model without intercept, abandoninghyygothesis of perfect competition, the total
Solow residual (“the measure of our ignorance’mimimised with an OLS method. This ap-
proach permits to have a rough estimation of therdmution of the IT capital to total factor pro-
ductivity because part of TFP is redistributedh® input factoris.

The results of the econometric model without inéptcare reported in appendix Table 7. It is
possible to see the TFP is sensibly reduced anbw#d principally to the IT capital. Italy and
Spain are exceptions: for these countries the HRainly accounted to the non information and
technology capital. For all the other countriesltheontribution is highly augmented mainly due
to the reduction of the TFP component.

In Table 1 the IT capital contribution to TFP ipoeted for the period 1980-2004 (deducible
from appendix Table 7 and 6). For USA the embodtiiechpital is estimated to account for about

10 These data have the defect that in the in the 1 889new economy was at down and its contribusosoi under-
estimated.

11 See for example Gordon (1990) and Violante and Csi(2002).

12 For some estimations of the contribution of embaitmto TFP in USA see Hulten (1992), Wolf (1996) or
Greenwood et. al. (1997).

13 This approach, of course, incorporates the wealksesf the econometric models: the redistributibterceed-
ing” TFP is made among prearranged factors and lmas& of correlation among data of the same yedmat on a
basis of a necessary relation of cause and effect.
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the 57% of the aggregate TFP. This data is roughliye with the 58% found by Greenwood et.
al. (1997) (always for USA but in the period 198BQ and calculated with an other method).
Another similar data is reported by Timmer et @003, Table 13): 55% for USA in the period
1996-2001. The comparison of these different datale only indicative because the periods are
different and the hypothesizes are not perfectigagdent4. In any case the U.S. IT capital con-
tribution to TFP is a fundamental component acdognfor a considerable percentage of GDP
growth. For the other considered European countniesddata are inhomogeneous. The informa-
tion technology contribution to GDP growth as parTFP passes from the 0.04% of Italy to the
1.91% of Ireland with the intermediate values @406 and 0.86% for Germany and France re-
spectively. We can approximately say there arestgreups of European countries: Finland, Ire-
land and UK with a high IT capital contribution &DP growth as part of TFP, France and Ger-
many with a medium contribution and Italy and Spaith a low contribution. The unweighed
average of considered European countries, for adraterns the annual IT capital contribution to
aggregate TFP, is 0.93% (66% of the aggregate gmedi TFP). Timmer et all. (2003), in the
period 1996-2001, reports an EU’s IT capital cdnition of 59% of the total TFP (this datum is
weighted on the relative importance of singles toes). In the last column of Table 1 the sums
of the direct IT capital contribution to GDP growdind of the contribution of IT capital to the
aggregate TFP growth are listed. Both Finland aathnd show a high 2.23% followed by UK
with a 1.59% and by USA with 1.31%. Italy and Spaig entitled of 0.42% and 0.63% respec-
tively.

Table 1 — IT contribution to total factor produdtix Period 1980-2004.

TFP % of | IT K% ofcon- | IT K contri-
contribution| tribution to GDP bution to Direct IT K % of

to GDP growth as part of Total TFP contributionto | Sum IT K con-

growth TFP (%) GDP growth tributions (%)
Italy 0.42 0.04 9.64 0.38 0.42
Spain 0.86 0.30 34.60 0.33 0.63
USA 0.91 0.52 57.45 0.79 1.31
Finland 1.84 1.74 94.86 0.48 2.23
Ireland 3.09 1.91 61.68 0.33 2.23
UK 1.31 1.06 80.60 0.53 1.59
France 0.96 0.86 89.83 0.29 1.16
Germany 1.41 0.64 45.25 0.43 1.06

In Table 2 you can see the amplitude of the tdtatdntribution to GDP growth. For all the
countries except Italy and Spain it has been Igrtpe first growth factor. For Italy and Spain the

14 For Timmer et all. (2003) the estimation is mad\Bomar weights.
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first growth factor has been the non IT capitak@®here it is possible to roughly see three groups
of countries. The first one, with high total IT ¢obution, is formed by Finland, Ireland, UK and

US; the second, with medium IT contribution by Framnd Germany and the third, with low IT
contribution, by Italy and Spain.

Table 2 shows also that the new economy has bedhgiperiod 1980-2004, the economic
growth engine not only for USA and UK, but also ferance and Germany. Countries like
Finland and Ireland have founded their big econagnosvth almost totally on the new economy.

Only ltaly and Spain, among the considered cowsitiseem not to have taken great advantages
from this new possibility.

Table 2 — GDP annual growth average and its decaiijom into IT related and not related IT
components: period 1980-2004.

Total IT K % of
GDP contribution (direct
growth | on GDP and indirect Non IT K | Other TFP| Labour
(%0) on TFP) (%0) (%0) (%0)

Italy 1.73 0.42 0.77 0.38 0.16
Spain 2.85 0.63 0.98 0.56 0.68
USA 3.21 1.31 0.56 0.39 0.95
Finland 2.38 2.23 0.34 0.09 -0.28
Ireland 5.47 2.23 1.42 1.18 0.63
UK 2.60 1.59 0.62 0.25 0.14
France 2.00 1.16 0.96 0.10 -0.22
Germany 1.77 1.06 0.37 0.77 -0.43

In order to have a confirmation of the method usededuce Table 1 and 2 we utilized also
the results of the econometric model with interc&ith this model, instead of the Solow resid-
ual, its variability, around a trend determinedhatihte OLS method, is minimized. The results of
this model are reported in appendix Table 8.

This table illustrates that the contribution ofdab and not IT capital, in the period 1980-
2004, are rather similar compared to the resultshef growth accounting model and of the

econometric model without intercept. What is cleatifferent is the contribution of IT capital
and total factor productivity.

This is due to the fact they are strongly correlate fact, looking at appendix Table 10, it is
possibly to see that the sum of the contributiofifTofapital and TFP are rather similar for all the

countries and for all the three models becausheofact the TFP contains a high part attributable
to the IT production.
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Where the sum is dissimilar (Italy, Spain and Geryrfar the growth accounting model) it is
because the “other TFP” are relative high and tira solumn of the growth accounting model
contains also the “other TFP” component.

In appendix Table 9 you can find the determinatiaiex R* and the total ernz(s2 for both

the econometric logarithmic models (given by thei&epn [5]) and both the periods 1980-2004
and 1995-2004. The determination index is acceptéil all the countries in the period 1980-
2004 but has some low values in the period 199%200

4 — Conclusion

The paper considers a growth accounting exercisdtdty, France, Germany, Spain, Finland,

Ireland, UK and USA in the period 1980-2004 intéigpg the results with the those obtained by
an econometric model aimed, above all, at singhagan estimation of IT production to the total

factor productivity. The results of the pure growattcounting model (appendix Table 3, 4, 5, and
6) are principally:

- The total factor productivity is, with little egptions, the principal GDP growth component.
Although the unweighed average (+1.35 in the 198042 indicates its significance there are
huge differences among countries and in the time.

- The labour contribution in European countriegasr to zero and clearly in contrast with the
USA +0.95% datum (1980-2004).

- The contribution of Non IT Capital shows a highneighed average of +0.75% (1980-2004)
and has a lower variability, among countries, respethe TFP contribution.

- USA shows the biggest IT capital contributioniwat +0.79 in the period 1980-2004. The IT
capital contribution is also high in UK, Finlanddatreland but principally in the period
1995-2004 (on average about +0.6%). The other deresii European countries show a less
evident IT capital contribution with a +0.35% oresage among France, Germany, Spain and
Italy. The IT capital contribution variability amgrthe considered countries is evident (but
lower than the variability of the other componentd)e variability in the time is huge.

Abandoning the hypothesis of perfect competitionused the econometric model given by
Equation [5] to estimate the contribution of IT guation to the total factor productivity. The re-
sults are presented in Table 1, 2 and 7 (perio@-28®4). The major highlights are:

- In appendix Table 7 the TFP (seen here as tla¢ fexttor productivity not depending by any
production factors) is sensibly reduced. The gpeat of the TFP reduction is attributed to IT
capital with the exceptions of Spain and Italy.
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- Table 1 reports the contribution of IT capitallBP: high for USA, Finland, Ireland and UK;
medium for France and Germany; low for Italy anci8p

- The total information technology contribution ifswf the direct IT capital contribution to
GDP growth and of IT production contribution to TR®, by large, the first growth factor for
all the considered countries except for Italy apei (Table 2). The new economy, in the
period 1980-2004, has been the growth engine, migtfor USA and UK, but also for Ger-
many and France. Finland and Ireland have fountea &conomic growth almost exclu-
sively on the new economy. Approximately Finlandgldnd, UK and USA (+2.23%,
+2.23%, +1.59%, and +1.31% respectively) show & higntribution of new economy;
France and Germany a medium supply (+1.16% and6%d).0and Italy and Spain a low
grant (+0.42% and +0.63%).

In other words, in the period 1980-2004, the contion of the new economy is fundamental
in almost all the considered countries. The releganf this aspect is particular due to the part of
the new economy counted inside the total factodpetvity (indicated in Table 1 as “IT K % of
contribution to GDP growth as part of TFP”). Théewance of the “Direct IT K % of contribu-
tion to GDP growth” is numerically lower but nevestess important. The variability among
countries is particularly due to the part of thevneconomy conglomerated in the TFP (un-
weighed standard deviation of 0.44% against 0.08%edirect IT contribution). This seems to
support the thesis that it is particularly impotthow the information and technology is utilized,
inserted and exploited in the economic contextha tletermined country and not only the
amount of done IT investments.
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Appendix

Table 3 — Results of the growth accounting modatual average of GDP growth and its de-
composition into IT capital, non IT capital, laboand TFP.
Periods 1980-1985 and 1985-1990. All data are ircpetage points.

@5 | ® [ © | @ | ( @ | O] ©] @ (@
1980-85 1985-90
Non IT Non IT
GDP ITK K L TFP GDP ITK K L TFP
Italy 1.53 0.29 0.66 -0.31 0.89 2.82 0.44 0.88 0.650.85
Spain 1.39 0.24 0.49 -2.5( 3.1y 4.71 0.47 1.25 2.2D.76
USA 3.30 1.01 0.59 1.09 0.6( 3.32 0.65 0.63 1/39 650
Finland 2.93 0.39 0.86 0.33 1.3% 3.19 0.47 1.0p 50.0 1.63
Ireland 2.21 0.30 1.00 -1.01 1.91 5.12 0.01 0.6/ 810, 3.63
UK 2.08 0.38 0.60 -0.38 1.48 3.47 0.4P 1.05 1.04 890
France 1.50 0.31 0.97 -1.36 1.5B 3.29 0.32 1.27 10.51.19
Germany 0.97 0.58 0.37 -0.7% 0.7 3.48 0.48 0.45 19Q. 2.36

15 Columns in the tables are indicated with the lab), (b), (), (d) and (e). Column (a) contaims GDP growth,
column (b) the GDP growth attributable to inforrmatitechnology capital services (including telecomitation
capital services). The column (c) contains the Gjp®wvth imputable to not technological capital seeg, column

(d) the contribution of labor and column (e) consathe GDP growth due to the variation of the tédator produc-
tivity.
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Table 4—- Results of the growth accounting model: annuatage of GDP growth and its de-
composition into IT capital, non IT capital, laboand TFP.
Periods 1990-1995 and 1995-2000. All data are ircpetage points.

@ [ ® | © [ @] @] O ©l @ @

1990-95 1995-2000
Non IT Non IT

GDP ITK K L TFP GDP ITK K L TFP
Italy 1.20 0.28 0.61 -0.69 1.01 2.04 0.50 0.84 0/450.24
Spain 1.51 0.23 0.93 -0.6( 0.94 4.05 0.44 1.09 2.88).35
USA 2.53 0.59 0.45 0.93 0.54 4.33 1.12 0.68 137 161
Finland -1.46 0.39 -0.26 -2.44 0.86 5.04 0.64 -0.06 1.06 3.40
Ireland 4.76 0.17 0.82 0.70 3.06 10.19 0.78 258 212 4.67
UK 1.71 0.43 0.52 -0.86 1.6 3.36 0.98 0.54 0.[73 081
France 0.97 0.21 0.99 -0.24 0.01L 2.77 0.40 0.75 60Q.11.47

Germany| 1.92 0.30 0.57 -0.80 1.86 1.74 0.49 0.31 .35-0 1.29

Table 5- Results of the growth accounting model: annuatage of GDP growth and its de-
composition into IT capital, non IT capital, laboand TFP. Period 2000-2004. All data are in
percentage points.

@ | ® | © | @] (
2000-2004
Non IT
GDP ITK K L TFP
Italy 0.88 0.39 0.88 0.80 -1.19
Spain 2.56 0.27 1.19 1.64 -0.5p
USA 2.41 0.54 0.42 -0.29 1.74
Finland 2.29 0.53 0.07 -0.34 2.08
Ireland 5.17 0.39 2.28 0.47 2.08
UK 2.35 0.32 0.29 0.21 1.53
France 1.36 0.22 0.81 -0.13 0.4p
Germany 0.51 0.26 0.09 -0.46 0.6p
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Table 6 — Results of the growth accounting modatual average of GDP growth and its de-
composition into IT capital, non IT capital, laboand TFP contribution. Periods 1980-1985 and
1985-1990. All data are in percentage points.

@ | ® | © | @/ (@ @] O ©l @ @
1980-2004 1995-2004
Non IT Non IT
GDP ITK K L TFP GDP ITK K L TFP
Italy 1.73 0.38 0.77 0.16 0.42 1.52 0.45 0.86 0.620.40
Spain 2.85 0.33 0.98 0.68 0.86 3.39 0.36 1.14 2.33.44
USA 3.21 0.79 0.56 0.95 0.91 3.47 0.86 0.57 0l63 421
Finland 2.38 0.48 0.34 -0.28 1.84 3.81 0.59 0.0 430, 2.79
Ireland 5.47 0.33 1.42 0.63 3.09 7.93 0.61 2.4p 31/4 3.48
UK 2.60 0.53 0.62 0.14 1.3] 2.91 0.68 0.45 060 81)2
France 2.00 0.29 0.96 -0.22 0.9p 2.14 0.82 0.7 30.01.02
Germany 1.77 0.43 0.37 -0.43 1.41L 1.19 0.88 0.21 .40-0 0.99

Table 7 — Results of the Econometric model withrdatcept: GDP annual growth average and
its decomposition into IT capital, non IT capit@bour and TFP contribution. Periods 1980-
2004 and 1995-2004. All data are in percentage {30in

@ | ® | © | @/ (@ @] O ©l @ ¢
1980-2004 1995-2004
Non IT Non IT

GDP ITK K L TFP GDP ITK K L TFP

Italy 1.73 0.45 1.25 0.13 -0.10 1.52 0.06 1.09 0.,550.17
Spain 2.85 0.75 1.75 0.55 -0.21 3.39 -0.19 1.17 32.4-0.03
USA 3.21 1.84 0.04 1.15 0.19 3.47 1.89 0.87 0/45 270
Finland 2.38 2.81 -0.18 -0.35 0.09 3.81 3.38 -0.010.24 0.20
Ireland 5.47 2.34 1.59 0.52 1.02 7.93 3.34 4.10 004 0.10
UK 2.60 1.59 0.64 0.14 0.24 291 0.6p 2.4( -0({35 240
France 2.00 1.16 1.08 -0.17 -0.47 2.14 1.23 1.04 0240Q. -0.15
Germany 1.77 1.06 0.81 -0.21 0.111 1.19 1.14 0.28 .30-0 0.06
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Table 8 — Results of the Econometric model witkragipt: annual average of GDP growth and
its decomposition into IT capital, non IT capit@bour and TFP contribution. Periods 1980-
2004 and 1995-2004. All data are in percentage {30in

@ | ® | © | @/ (@ @] O ©l @ @
1980-2004 1995-2004
Non IT Non IT
GDP ITK K L TFP GDP ITK K L TFP
Italy 1.73 1.68 1.34 0.09 -1.38 1.52 3.36 0.2( 0.642.68
Spain 2.85 2.13 1.73 0.45 -1.4b 3.39 0.61 1.6 1.79.67
USA 3.21 0.26 0.01 1.32 1.64 3.47 -1.49 -0.04 1/013.99
Finland 2.38 0.38 -0.05 -0.38 2.48 3.81 -0.02 -0.010.32 3.52
Ireland 5.47 0.88 0.31 0.98 3.30 7.93 2.25 2.4p 41(2 2.03
UK 2.60 -0.60 0.40 0.19 2.60 2.91 -0.49 1.4( 0.14 .861
France 2.00 1.62 1.21 -0.1% -0.49 2.14 2.04 1.0 01Q. -1.51
Germany 1.77 0.30 0.62 -0.33 1.1 1.19 0.83 0.247 .33-0 0.43

Table 9- The determination ind R* and the total errcz‘s2 for both the logarithmic econo-
metric models given by Equation [5]. Periods 19802 and 1995-2004.

® | @ | ® | (@ m [ @l ® | @
OLS without intercept OLS with intercept
1980-2004 1995-2004 1980-2004 1995-2004
sumgn2) RA2 SUMg"2) RA2 Sum§"2) RA2 SUMg"2) RA2
Italy 0.003615461 0.66 0.000774549 0.4 0.003287408.69 0.000372442 0.71
Spain 0.002015936 0.87 0.000181908 0.3 0.001310821.92 0.000166273 0.43

USA 0.00343295 0.68 0.001061686 0.8 0.00275714 5 0]70.000136976 0.98

Ireland 0.01815437§ 0.67 0.001947903 0.9 0.0105340 0.81 | 0.00178440%  0.93

D
3
p
Finland 0.007181978 0.71 0.003124517 0.74 0.0066347 0.73 | 0.00251900y  0.79
3
b

UK 0.004426382 0.73 0.000625541 0.8¢ 0.002979674 82 0] 0.000231127 0.95

France 0.002573794 0.85 0.000759126 0.§7 0.0024456@.86 | 0.000556626  0.90

Germany| 0.005660258 0.71] 0.000340095 0.90 0.00%B86p4 0.73 | 0.000318275  0.91

Economia Aziendale®™™ _ ¢ 5007 . 181



Table 10 — Comparison of the three models for wbaterns the sum of the IT capital contribu-
tion and of the total factor productivity. Perio880-2004.

| (b) + ()]

(b) e) | © | ;+E@d O] ©f e
1980-2004
Growth Accounting OLS without intercept OLS with intercept

ITK TFP Sum ITK TFP Sum ITK TFP Sum
Italy 0.38 0.42 0.80 0.45 -0.10 0.35 1.68 -1.38 00.3]
Spain 0.33 0.86 1.19 0.75 -0.21 0.55 2.18 -1.46 7 0.4
USA 0.79 0.91 1.70 1.84 0.18 2.02 0.26 1.62 1.88
Finland 0.48 1.84 2.32 2.81 0.09 2.91 0.38 2.43 02.9
Ireland 0.33 3.09 3.42 2.34 1.02 3.36 0.88 3.30 84.]
UK 0.53 1.31 1.84 1.59 0.24 1.83 -0.6( 2.6( 2.0[L
France 0.29 0.96 1.25 1.16 -0.07 1.09 1.6p -0.69 940.
Germany 0.43 1.41 1.83 1.06 0.11 1.17 0.3D 1.17 814
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