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Summary: The nominal investment-GDP ratio is playing a key role in the economic
debate in the US and in the EU. However, this analysis is largely misleading as a rising
share of overall investment is in the form of ICT investment: The price of ICT investment
goods has been falling for decades so that it is adequate to consider the “real effective”
investment-GDP ratio calculated on the basis of real ICT investment relative to real GDP.
The gap between the two ratios is about 3-6 percentage points for the USA and Germany,
and indeed some other EU countries, so that effective investment-GDP ratios in both the
United States and Germany are seriously underestimated if nominal-GDP ratios are used —
as the DIW, Berlin, did for Germany and other EU countries. There are, of course, critical
implications for the debate about how large the investment gap is in Germany, France,
Italy, Spain and other countries; this analysis is also highly relevant for the issue of
overcoming slow growth and high unemployment rates. As regards Germany, there is only
a small private investment gap, while that gap is much larger in Italy and Spain — judging
by the real effective investment ratio of 2007 compared to the previous periods. In
countries where the real effective investment-output ratio is quite different from the
nominal investment-GDP ratio, the implication is that the savings rate and the current
account position in the uses side of GDP in the System of National Accounts also need to
be recalculated. The IMF should take the new methodology into account for the debate
about international current account imbalances.

Zusammenfassung: Die nominale Investionsquote in Bezug auf das BIP spielt in der
aktuellen 6konomischen Debatte, sowohl in der EU als auch den USA, eine zentrale Rolle.
Die im Rahmen dieser Diskussion angefuhrten Argumente sind allerdings in ihrer
Aussagekraft verzerrt, da ein grof3er Teil der Investitionen Investitionen in IKT Kapital
sind: Der Preis von IKT bezogenen Investitionsgutern ist seit Dekaden kontinuierlich am
Fallen, so dass es notwendig wird eine “reale effektive” Investitionsquote zu bestimmen,
welche den IKT Anteil in den Investitionen beriicksichtigt. Die Abweichung zwischen der
diskutierten nominalen Investitionsquote und einer realen effektiven Investitionsquote
betragt fir die USA und Deutschland, als auch andere EU-Mitgliedsstaaten, immerhin 3-5
Prozentpunkte, was zeigt, dass die effektiven Investitionsquote insbesondere in den USA
und Deutschland deutlich unterschétzt werden - so auch in der Studie des DIW, die sich
auf Léander der EU insbesondere aber auch Deutschland bezog. Die vorliegende
Diskrepanz hat einen essentiellen Einfluss auf die Diskussion uber die Investitionslicke in
Deutschland, Frankreich, Italien, Spanien und andere Lander und spielt auch im Kontext
der Uberwindung einer Stagnation und hoher Arbeitslosenzahlen eine Rolle. In Bezug auf
Deutschland liegt nur eine geringe Investitionslicke vor, in Landern wie Italien und
Spanien ist diese wesentlich hoher - bezogen auf die reale effektive Investitionsquote von
2007. Fir Lander, in denen eine hohe Diskrepanz zwischen der real-effektiven und der
nominalen Investitionsquote vorliegt, folgt, dass ebenso die Sparquote und der
Leistungsbilanzsaldo angepasst werden mussen.
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1. Introduction

Western OECD countries suffered a strong decline of real output in 2008/09 and it took
five to six years for the US, the UK and Germany, for example, to recover and once again
attain the output levels reached prior to the crisis year of 2008; the unemployment rate in
the US has come down in 2014 to the level of 2008, however, the number of discouraged
workers in the US is fairly high (COUNCIL OF ECONOMIC ADVISORS, 2014). A
major banking crisis in the US, the UK and some euro area countries, erupted in 2007-09
and since there was so much leverage built up by banks in many OECD countries, moving
out of the crisis took a rather long time. The US and the UK have adopted a broad change
of their respective banking laws and adopted a rather unusual expansionary monetary
policy which stands for a comprehensive expansionary open market policy — “quantitative
easing” (QE) - in the context of central bank interest rates at the lower zero bound. By
contrast, the euro area and the European Central Bank have not adopted a broad QE policy.
The output increase in the US was about 10 percentage points higher than in the euro area
in 2008-2015 and the euro area in 2015/2016 might even face stagnation and deflationary
pressure — the latter not least since the inflation rate has come down considerably in the
euro area and was down to just 0.3% in September 2014 (with an ECB forecast for 2015 of
1.1% and the actual figure being close to zero). A group of German research institutes
came up with a downward revision of their spring forecast: The expected growth of output
in Germany was only 1% in 2015 — with due account taken of calendar differences across
years; the actual growth rate was 1.7% in Germany and if one corrects for the strange 0%
real growth rate of the biggest (ranked by population) German federal state, North Rhine-
Westphalia, it was even much higher. In Germany, the think-tank DIW (BALDI ET AL.
2014) has argued that there is a considerable private sector investment gap, namely 3.7% in
Germany and about 2% in the euro area in 2010-12. This investment gap was calculated by
DIW on the basis of a pooled OLS regression analysis for the nominal investment-GDP
ratio of selected OECD countries where the output growth rate, the savings rate, the
employment ratio and the share of industry are significant independent variables — with an
R squared of 0.36.

Assuming that the regression values indicate an optimum investment-GDP ratio, one can
take the difference between the hypothetical value and the actual value as indicating a
positive or negative investment gap. This procedure is, however, rather doubtful as will be
explained subsequently. In the following analysis we take a critical look at the investment
statistics of selected OECD countries in order to find out whether or not there exists an
investment gap in Germany and other industrialized countries. It should be emphasized
that a regression analysis for nominal investment-nominal GDP ratios is misleading, not
only because of a large underestimation of true ICT investment dynamics, but one should
also consider the fact that artificially low risk premiums in 2003-2006 in the US and
western capital markets, respectively, have brought about artificially high investment-GDP
ratios that were unsustainable once risk premiums had adjusted to normal levels. Also, one
might have to consider that there could be a declining trend in the output growth of western
OECD countries; this, however, is not really clear since over time the imputed value-added
by private households active on the internet might have increased considerably since the
late 1990s — along with the expansion of the internet — as has been emphasized by



WELFENS/PERRET (2014). To the extent that skilled workers in their leisure time are
more active on the internet than unskilled workers, who might spend more time in a rather
passive way on the internet or might prefer watching TV, the implicit value-added by
online households even has a dimension for differential implicit labor demand for skilled
workers and unskilled workers. However, in the subsequent analysis the main focus is on
the adequate coverage of real investment in the overall economy where part of investment
dynamics concerns ICT equipment and ICT capital, respectively.

Taking due account of the important role of investment in information & communication
technology (ICT) in OECD countries, we conclude that for Germany no critical private
sector investment gap exists. This comes from an analysis that considers the role of the
ongoing fall of the ICT investment price index. Since considerable differences exist
between the nominal investment-GDP ratio considered by the DIW (and other institutions)
and the real effective investment GDP ratio calculated here, the conclusions drawn here are
considerable different from the views that are derived on the basis of the nominal
investment GDP ratio. The real effective investment GDP ratio derived subsequently — and
the sectoral real ICT investment-real GDP ratio (based on 1995 prices) — shows that taking
into account the ICT investment goods deflator brings a difference of 3-5 percentage points
for effective real investment GDP ratio compared to the nominal GDP ratio; a
misperception of the investment GDP ratio by about 1/5 is a serious problem and
policymakers looking for an optimal policy mix to overcome the problems of stagnation
and incipient deflation in the euro area would be wise to carefully consider the subsequent
analysis before rushing to unfounded investment promotion policies. The broad concern
about a lack of public investment in the euro area — voiced, for example, by the IMF
(2014) - is, however, fully adequate and will not be discussed in-depth here.

The contribution is organized as follows: Section 2 picks up the idea of an investment gap
in Germany and the euro area, respectively, and presents a critical discussion about
adequate measurement of investment-GDP figures. Section 3 presents an empirical
approach to the real effective investment-output ratio and shows some key new insights.
Section 4 briefly picks up the issue of what the implications of our findings are for the
current account-GDP ratio. Section 5 contains the policy conclusions and briefly explains
why the euro area should consider some broader form of QE policy and why higher public
investment is so important for the euro area and the EU, respectively. At the bottom line,
the analysis shows that economic recovery and higher employment can only be expected
from a policy approach that takes into account the relevant real economic dynamics in
OECD countries and Newly Industrialized Countries (some of which are similar to Eastern
European EU countries or some cohesion countries in the EU).



2. ICT Investment Goods Prices and Real ICT Investment:

Some New Calculations for Selected OECD Countries

In the subsequent analysis we want to highlight how large the fall of the nominal and
relative ICT investment goods price index has been in many OECD countries over decades
and how important ICT investment in real terms has become. This point has already been
emphasized in WELFENS/PERRET (2014) where the authors have also tried to come up
with a first estimation of the imputed value-added on the internet by users and prosumers
(private households as internet users whose digital activities partly stand for value-added).
The following graphs and tables show the development of ICT investment goods prices for
selected countries, it becomes apparent that there are some international differences in
sectoral price dynamics. One may state the hypothesis that countries will have a higher
ICT price index than the benchmark country US if there are unfavorable factors present in
the respective country:

e A relatively high corruption index

e A relatively small degree of true trade openness (as defined by the size-corrected
definition of BRETSCHGER/HETTICH (2002)

e A relatively small internet density since this stands for lack of global market
transparency

e A large government sector which is assumed here to be less price sensitive than the
private sector

e A large share of cumulated FDI is assumed to bring a lower national ICT price
index since subsidiaries of multinational companies are expected to have a high
price elasticity when buying ICT capital goods.

In the following table, the nominal ICT investment-GDP ratio and the real ICT investment-
real GDP ratio are indicated for OECD countries. Table 2 suggests that the ratio of ICT
investment to GDP is much larger if the ratio is measured in real terms relative to nominal
terms. Moreover, the differences between real terms and nominal terms are getting larger
over time. As an example, the difference between the ICT-GDP ratio in real terms and
nominal terms for Germany was 0.5 percent in the period 1994-2000. The gap is getting
larger over the period 2001-2007, then as much as 3.5 percent. The same pattern also
applies for other selected OECD countries (with various magnitudes).



Table 1: The comparison between ICT investment-GDP ratio and the real ICT
investment-real GDP ratio for selected OECD countries

Nominal ICT investment-GDP | Real ICT investment-real GDP
Country ratio ratio
1994-2000 2001-2007 1994-2000 2001-2007

Australia 0.030 0.031 0.043 0.154
Austria 0.020 0.021 0.027 0.067
Canada 0.090 0.066 0.112 0.149
Czech Rep. 0.032 0.025 0.050 0.090
Denmark 0.030 0.034 0.048 0.147
Germany 0.021 0.020 0.026 0.055
Italy 0.020 0.018 0.026 0.052
Japan 0.030 0.028 0.034 0.047
Netherlands 0.028 0.028 0.039 0.088
Slovenia 0.028 0.027 0.032 0.051
Spain 0.023 0.025 0.030 0.056
Sweden 0.034 0.033 0.036 0.047
United 0.033 0.030 0.043 0.091
Kingdom

United States 0.035 0.033 0.049 0.095
Finland™ 0.025 0.026 0.056 0.214

Note: (1) The price index of computing equipment is used as a proxy for the ICT capital price
index
Source: OECD Database, EU-KLEMS

3. Calculating the Real Effective Investment-GDP Ratio

The overall real effective investment-GDP ratio can be derived in a rather straightforward
way if one assumes that the price index of capital goods — without ICT goods - is rising
parallel to the general price level:

e 1) Calculate — based on the above assumption — the ratio of non-ICT nominal
investment relative to GDP.

e 2) Calculate the ratio of real ICT investment to real GDP.
e Weadd (1) and (2) and dub this the real effective investment output ratio.

The results of this procedure are shown subsequently. Since not all OECD countries are
covered in the EU-KLEMS database, we only present the calculation of real effective
investment output ratios for 15 OECD countries.



Table 2: The differences between nominal investment-GDP ratio and real
effective investment-GDP ratio for selected OECD countries

Nominal inve§tment- _ Real effective _ Differences
GDP ratio investment-GDP ratio (b) - (a)
Country (@) (b)
1994-2000 | 2001- 1994-2000 | 2001- 1994-2000 | 2001-
2007 2007 2007

Australia 0.253 0.271 0.267 0.394 0.014 0.123
Austria 0.249 0.229 0.257 0.275 0.008 0.046
Canada 0.203 0.218 0.226 0.302 0.023 0.084
Czech Rep. 0.301 0.280 0.319 0.346 0.018 0.066
Denmark 0.199 0.211 0.218 0.324 0.018 0.113
Germany 0.219 0.184 0.224 0.219 0.005 0.035
Italy 0.198 0.212 0.204 0.246 0.007 0.034
Japan 0.270 0.228 0.274 0.247 0.004 0.019
Netherlands 0.219 0.198 0.231 0.258 0.012 0.060
Slovenia 0.249 0.271 0.252 0.295 0.004 0.024
Spain 0.231 0.286 0.237 0.317 0.007 0.031
Sweden 0.172 0.181 0.174 0.195 0.002 0.014
United 0.176 0.175 0.186 0.236 0.011 0.061
Kingdom

United States 0.223 0.224 0.237 0.285 0.014 0.062
Finland™ 0.191 0.207 0.222 0.395 0.031 0.187

Note: (1) The price index of computing equipment is used as a proxy for the ICT capital price
index
Source: Own calculation based on OECD Database and EU-KLEMS Database

Table 2 suggests that after correcting for the ICT capital price index, the nominal
investment-GDP ratio is always smaller than the real effective investment-GDP ratio. The
differences vary across countries ranging from 1 percent to 18 percent. Furthermore, as the
ICT capital price index is decreasing over time, the gap between the nominal investment-
GDP ratio and the real effective investment-GDP ratio is also getting larger. Consequently,
the conclusions that could be derived from the real effective investment-GDP ratio model
might be different than those for the nominal terms. In order to test this hypothesis, we
replicate the investment-GDP ratio model which is published in DIW (2014). Table 4
shows the details of dependent and exogenous variables in the model.

Table 3: Variables in the investment-GDP ratio model
Variable Definition Source
gdcapavg | Average GDP per capita in the period 1995-1999 (PPP) WDI
gdpgr Growth of GDP (%) WDI
grsav Gross savings (% of GDP) WDI
emp Employment to population ratio, 15+, total (%) WDI
ind Industry, value added (% of GDP) WDI
marcap Market capitalization of listed companies (% of GDP) WDI
infla Inflation, consumer prices (annual %) WDI
pricre Domestic credit to private sector (% of GDP) WDI




rerstd Fluctuation of real exchange rate (standard deviation of monthly BIS
real exchange rate for each respective year)

bankcre | Domestic credit to private sector by banks (% of GDP) WDI

nomstd Fluctuation of nominal exchange rate (standard deviation of BIS
monthly nominal exchange rate for each respective year)

olddep Age dependency ratio, old (% of working-age population) WDI

In Table 4, we present the replication of the BALDI ET AL. (2014) model by using 15
OECD countries during the period 1994-2007. Generally, the results are similar with
BALDI ET AL. (2014) even though the number of observation is only half that of BALDI
ET AL. (2014).

Table 4: Regression results (nominal investment-GDP ratio as dependent
variable / 1994-2007)
NOM1 NOM2 NOM3 NOM4
gdpcapavg -0.123 ** -0.075 -0.122 ** -0.209 ***
(0.059) (0.062) (0.059) (0.056)
gdpgr 0.542 *** 0.0401 ** 0.551 *** 0.335 **
(0.161) (0.173) (0.157) (0.156)
grsav 0.240 *** 0.246 *** 0.243 *** 0.294 ***
(0.061) (0.066) (0.061) (0.060)
emp 0.045 0.088 ** 0.043 -0.089 **
(0.036) (0.034) (0.035) (0.040)
ind 0.212 ** 0.198 ** 0.209 ** 0.102
(0.094) (0.098) (0.095) (0.101)
marcap -0.019 *** -0.014 *** -0.019 *** -0.018 ***
(0.004) (0.005) (0.005) (0.004)
infla 0.230 0.208 0.229 -0.010
(0.188) (0.189) (0.186) (0.158)
pricre 0.028 *** 0.028 *** 0.032 ***
(0.006) (0.006) (0.006)
rerstd 0.009 0.147 -0.072
(0.193) (0.183) (0.163)
bankcre 0.013 *
(0.007)
nomstd 0.062
(0.226)
olddep -0.466 ***
(0.075)
Constant 8.185 ** 6.286 8.207 ** 31.716 ***
(4.070) (4.237) (4.117) (5.871)
R? 0.403 0.352 0.403 0.501
F-Statistic 15.001 *** 12.071 *** 15.001 *** 20.080 ***
N 210 210 210 210
*p<0.10; ** p<0.05; *** p<0.01

By implementing the nominal investment-GDP ratio, Table 4 basically replicates the DIW
study (BALDI ET AL., 2014) on impact factors of the investment ratio — even though,
however, both studies refer to a different set of countries. Taking a look at the coefficients
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reported in Table 4 shows that the results of the present study approximately replicate
those of the DIW study. While differences in the size of coefficients can be explained in
part by possible different measurements applied to the variables implemented in the studies
— the DIW does not report on the way variables in their study are measured — the signs of
the coefficients remain — as far as they are significant in either of the two studies —
unchanged. Even most of the insignificant variables report signs corresponding with those
of the study by the DIW. R? statistics on the other hand vary significantly. The overall
trend is that most variables significant in the study by the DIW are also significant at a
comparable level in the results presented above. Discrepancies can easily be explained.
Considering that a smaller number of countries were considered in the study above, it
might be assumed that these countries are more homogeneous and thus their variance can
be explained better than when implementing a broader sample of countries. A second
explanation for higher R? statistics is the reduction of the considered time frame from an
initial consideration of the years up to 2012, in the case above the time frame spans only
the years up to 2007. Reducing the time frame thusly excludes heterogeneity generated by
the economic crisis that become clearly visible only at the beginning of 2008.
Summarizing, the estimation, as performed above and reported in Table 4, sufficiently
replicates the results of the study by the DIW, and thus their underlying estimation and
implementation of data (even though the scope of countries has been decreased and the
time frame has been truncated), to provide a suitable basis for additional analysis of the
investment ratio.

In light of this result, the same data set is implemented in a modified estimation set-up
where the dependent variable — previously the nominal investment ratio — is subsidized by
the real effective investment GDP ratio — as defined at the beginning of this section and as
illustrated in Table 2 above. Table 5 summarizes the results of this modified estimation.



Table 5: Regression results (real effective investment-GDP ratio as dependent
variable)
REAL1 REAL2 REAL3 REAL4
gdpcapavg -0.180 ** -0.118 -0.188 ** -0.283 ***
(0.084) (0.090) (0.086) (0.086)
gdpgr 0.156 0.140 0.170 -0.091
(0.240) (0.248) (0.244) (0.249)
grsav 0.424 *** 0.397 *** 0.426 *** 0.489 ***
(0.118) (0.124) (0.119) (0.118)
emp 0.211 *** 0.239 *** 0.212 *** 0.050
(0.054) (0.052) (0.054) (0.061)
ind 0.333 * 0.357 ** 0.281 0.201
(0.170) (0.175) (0.168) (0.188)
marcap 0.025 * 0.027 ** 0.024 * 0.026 *
(0.014) (0.013) (0.014) (0.014)
infla 0.084 0.110 0.117 -0.203
(0.194) (0.207) (0.227) (0.157)
pricre 0.025 ** 0.020 ** 0.030 ***
(0.011) (0.010) (0.010)
rerstd -0.987 *** -0.876 *** -1.085 ***
(0.347) (0.323) (0.315)
bankcre 0.023 **
(0.011)
nomstd -0.845 **
(0.418)
olddep -0.559 ***
(0.143)
Constant -3.191 -6.644 -1.365 25.021 **
(7.013) (7.263) (7.016) (10.976)
R’ 0.249 0.248 0.235 0.298
F-Statistic 7.368 *** 7.329 *** 6.826 *** 8.490 ***
N 210 210 210 210
*p<0.10; ** p<0.05; *** p<0.01

Comparing the results presented in Tables 4 and 5, even just a cursory glance reveals the
significant differences between both approaches. The most significant changes are the loss
in significance of GDP growth and the market capitalization, as well as the industry value
added in the models REAL1 and REALS3. Furthermore, the two variables concerning the
nominal and real exchange rates gain in significance, as does the ratio of private bank
credits.

Aside from the change in single significance levels, each of the models loses between ten
and twenty percentage points in explanatory power as evidenced by the reduction of the R?
statistics.

However, the model still retains its overall high significance as deduced from an F-Test as
shown in the second to last row of Table 5.

The last aspect in particular can be motivated via the fact that the modified real investment
ratio puts an additional emphasis on the ICT sector. None of the models, however, include
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any variable that specifically accounts for either the dynamics of the ICT industry or the
spread of ICTs across the implemented countries. Thus additional heterogeneity is
introduced into the models. An indicator that additional heterogeneity has been introduced
into the model can be seen by the changes in the average GDP per capita and thus the time
invariant country specific effects.

Conceptualizing a modified estimation layout thus needs to account for ICT specific
aspects as well. Important aspects to be considered might include:

e The availability of ICTs in the respective country. (Measureable via the availability
of ‘broadband’ internet access and respective costs)

e Nearness to the technological frontier of high-tech products and their share in the
overall economic structure. (Measurable via the relative share of patents in high-
tech industries and the revealed comparative advantages of high-tech industries)

e Sufficient absorptive capacity regarding the use of ICTs (Measurable via the
amount of inhabitants that majored in MINT study programs)

Aside from these overall shortcomings of all four models, it is essential to mention the
change in real and nominal exchange rates as they not only increase in size to be
considered significant but differ even more considerably from the results of the study by
the DIW than all other results. This underlines that as soon as the specific role that ICTs
play for the industry, and thus the investment process, is considered, the importance of an
international perspective rises considerably.

In the same context, domestic variables lose importance as is evidenced by the loss in
significance of the GDP growth rate, market capitalization and industry value added.
Whereas, when considering industry value added it needs to be taken into account that the
variable might lose in significance but the coefficients themselves increase in all four
models. In contrast, the market capitalization keeps the absolute size of the coefficients,
while, however, the signs for all coefficients turn from a negative into a positive impact
which in a single case even becomes significant.

4. Problems with Measuring the True Savings and the Current

Account in Real Terms

If the true real investment-GDP ratio is different from the nominal investment-GDP ratio,
then there are implications for other elements of the uses side of the GDP equation;
assuming that real consumption is measured adequately, there are two questions to
consider, namely the size of the current account in real terms and the overall savings rate
(private sector plus government budget deficit). The current account data in nominal terms
are readily available and measuring the current account in real terms should also not be
difficult at first glance. There is an export price index, an index for import goods and the
nominal exchange rate is known (as the exchange rate is changing almost every minute it is
not fully known at what exact exchange rate each export or import was executed and often
the forward exchange rate is relevant). If savings in real terms are measured adequately,
the current account position in real terms will be different than the official statistics suggest



since savings of the private sector plus government minus investment is equal to the
current account (all variables in real terms). For Germany and the US, respectively, this
would imply that Germany’s current account surplus is smaller in real terms than the
official figures suggest; and that the current account deficit of the US is larger in real terms
than the official statistics show. Alternatively, savings in real terms are not measured
correctly; the government budget deficit is easy to measure, true private savings is much
more difficult to assess; the World Bank has developed a concept of adjusted net savings
which basically adds to the official savings figure expenditures on education and subtracts
the depletion of natural resources (one might also ask: should one define savings only with
respect to income not spent or also include non-realized capital gains). The difference
between the ratio of real effective investment to real GDP and the nominal investment-
GDP ratio could, however, also indicate that both the current account and the savings
figures in real terms are not calculated adequately in the existing System of National
Accounts.

5. Conclusions for Economic Policy and Future Research

Looking at the economic situation in the Eurozone, it makes a considerable difference if
there is a major private sector investment gap or if mainly other elements can explain the
small growth rate in the euro area or in parts of it. According to the analysis presented
here, there is an apparent weakness of private investment mainly in the southern part of the
euro area where Italy and Spain stand out as countries with a rather modest real effective
investment-GDP ratio. There, bank lending has reduced considerably and this might
explain part of the problem. The fact that the share of manufacturing industry is rather
small in Italy and Spain also explains why the ICT-related true investment gap is not
playing a very important role — assuming that ICT investment in manufacturing industries
plays a dominant role in leading OECD economies (in some countries, such as the UK and
Ireland, the banking industry also accounts for a large share of ICT investment).

Since a falling relative price of ICT investment goods will stimulate the expansion of ICT
capital in the total capital stock in the long run, it is rather likely that the most innovative
firms are particularly focusing on raising ICT investment that goes along with new options
for regular software updating and thus “repowering” of the ICT capital stock that otherwise
would face very high capital depreciation rates. Here it would be useful to conduct more
future research.

The output growth rates in EU countries in 2015 were rather high and this also does not
suggest that there is underinvestment in leading OECD countries. Even Germany’s growth
rate was rather high (2.2%) if one considers Germany without its biggest state — in terms of
population — namely, North Rhine-Westphalia, whose output growth rate was 0 and thus an
outlier (along with the state of Saxony-Anhalt that was also below 1%); the leading state in
Germany in 2015 was Baden-Wurttemberg with a growth rate of 3.1%. Germany’s official
growth rate was 1.7%, but without North Rhine-Westphalia which has suffered from some
sectoral shocks and years of inadequate regional economic and innovation policies,
respectively; while it is true that the regional investment-GDP ratio of North Rhine-
Westphalia was rather low in 2013/2014/2015, it is also true that the R&D-GDP ratio in
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the regional economy (business expenditure on R&D/regional output) was at 1.1% in 2013,
while that of Baden-Wirttemberg was 3.9%. China’s respective indicator was 0.9% in
2009 and 1.5% in 2013 — with perspectives for further increases in the medium term.

As regards bottlenecks in financing investment projects, there are no clear arguments why
in a setting with the European Central Bank adopting Quantitative Easing in 2015/2016
there should be major problems in investment financing of firms; there are, however, good
arguments that government public expenditures should increase. In this respect, the
German government has unfortunately adopted a strange constitutional change after the
early years of the Euro crisis, namely the rule that the maximum structural deficit-GDP
ratio of the national government after 2016 should be 0.35 percent, while that of the
German states should be zero from 2020 on. If one assumes that Germany’s real trend
growth rate is 1.5%, the implied long-term debt-GDP ratio would be only 23.3% if one
uses the Domar rule. This new deficit-GDP ratio is clearly too low and amounts to a
weakening of the average government bond rating in the Eurozone in the long run, thus
contributing to higher real interest rates and a lower effective investment-GDP ratio in
Europe.

In a more general European perspective, there is no need to push banks to raise lending to
firms but one could also launch an EU initiative to encourage the expansion of capital
markets. Hence, the rating of firms could be supported, but this raises, of course, the issue
about the quality of rating companies. Here, the leading rating companies are known to not
really work in a professional manner — if scientific standards and organizational quality are
the basis of judgement. The US government found that rating agencies were working
poorly in the three years prior to the collapse of Lehman Brothers; the latter was rated
AAA just a week before it collapsed and while only three of the 30 Dow Jones companies
had AAA rating for corporate bonds, there were more than 3000 ABS/MBS products that
miraculously carried such a top rating. Moreover, the US rating agencies also did a rather
poor job in the field of corporate bond rating as publicly available balance sheet data were
not included. The European Commission should reconsider the issue of creating a
European Rating Agency; e.g., in the form of a foundation that would give the rating task,
within the framework of a competitive tender process, to a network of university institutes
with relevant specialization. In Germany, and several other EU countries, there is hardly a
private investment weakness, rather the general issue is a lack of public investment.

As regards public investment, there is not much doubt that with real interest rates on
government debt below 1.5 percent in many EU countries, a broader public investment
initiative would be adequate. This raises to some extent the question of whether or not the
new limit of a structural deficit of 0.5% in the EU Fiscal Pact is adequate; if the deficit-
GDP ratio is to be raised, e.g. by 1 percentage point, this would then require that
government makes considerable cuts in non-investment spending of the public sector. A
more flexible rule could be that the 0.5% limit can only be exceeded for a maximum of
three years if the increase in the budget deficit fully reflects public investment or higher
R&D expenditures. This could imply for some countries that government adopts some
projects where the rate of return is below the financing cost but as a pragmatic route of
stabilization policy this might be considered.

The analysis has shown that effective ICT investment is grossly underestimated in some
OECD countries if one puts the focus on the nominal investment-GDP ratio as a starting
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point for assessing the need for policy makers to come up with intervention in the
economy. The real effective investment-GDP ratio as calculated here is a much better point
of reference for organizing the discussion about macroeconomic policies in industrialized
countries. There is a need to explore the reasons why the ICT price index differs
considerably across OECD countries. Hence a broader research agenda should be
considered to give economic policy makers a sound basis for policy intervention.

As regards the discussion about the depreciation of the euro, beginning in autumn 2014,
the popular argument that the OECD area is facing a currency war is far-fetched, the euro
was bound to depreciate once the QE policy in the US and in the UK would be phased out.
The depreciation of the euro will finally reflect what a normal exchange rate would have
been had no QE policy been adopted in these two countries or had the ECB adopted the
same QE policy as the US and the UK in 2009-2014. The Branson model (BRANSON,
1977) clearly suggests that an expansionary open market policy will bring about a fall of
the interest rate and a nominal — and real — depreciation of the currency. It is also clear that
the QE policy in the US and the UK has not only reduced the interest rate in these two
countries but also the real interest rates worldwide; to some extent there were additional
safe-haven effects that have depressed interest rates in the US, the UK, France and
Germany considerably (a German bond with 30 years maturity was sold at 1.8% in
October 2014 which implies a zero real interest rate in the long run if one assumes that the
ECB will stick to its inflation limit of close to 2%).

To the extent that ICT capital is capital intensive in its production, the low cost of capital
implies that global ICT production will expand, at the same time ICT goods benefit from a
high rate of technological progress while ICT services often are characterized by network
effects that imply a considerable role of endogenous growth elements. If one assumes that
ICT expansion stands for skill-biased technological progress — as emphasized in the IMF
paper of JAUMOTTE ET AL. (2008) — the ongoing increase of real ICT investment in
overall investment could stand for a long-term push for a rise of the skilled workers’ wage
premium. The ICT sector is, however, rather heterogeneous. One should not overlook that
ICT equipment is often produced under rather competitive international conditions while in
the ICT services sector the role of import competition is rather limited in most countries. If
the fall of the relative ICT capital goods price should continue for another decade, one
should not be surprised if the share of ICT investment goods in total investment goods will
be increasing over time. In many countries the share of ICT investments in total
investments will exceed 1/3 or even % by 2020 if earlier trends should continue. With the
internet linked to all traditional machinery and equipment, the role of the internet seems
likely to become even more important in the perception of the public and of leading
politicians. It will be necessary to study more in detail the specific digital and overall
economic dynamics of leading ICT countries, however, it is fairly clear that economic
policymakers should base their decisions on true ICT investment-GDP ratios and true (real
effective) overall investment-GDP ratios.

Alternative regression analyses for the real effective investment output ratio to test for
robustness of the results presented in Table 6 should consider the following aspects:

e a) Real per capita GDP, the growth rate of real GDP, the employment ratio, the
share of industry in output and the savings ratio (this is the list of variables used by
BALDI ET AL., 2014)
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e D) The relative price of ICT investment goods (ICT capital goods price index/GDP
deflator); the expected sign is negative since a relatively lower ICT investment
goods price will stimulate capital-saving digital investment.

e ) The growth rate of the real ICT investment goods price

e d) The ratio of cumulated inward FDI to the total capital stock: The higher this ratio
is, the higher investment from profits of foreign subsidiaries in the country
considered should be.

e ) The ratio of outward FDI flows to GDP; the higher this ratio is, the lower the
domestic real effective investment-GDP ratio should be.

This type of robustness check, however, is not part of the present paper but promises to be
an interesting topic for future research.
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Appendix

Table 6: Real effective investment-output ratio and standard investment-output ratio (ICT Capital Goods Index with base year 1995;
the true investment share is calculated as nominal investment without ICT investment/nominal GDP plus real ICT investment/real
GDP; based on the assumption that the 2007 ratio of the real effective investment-output ratio to the nominal investment-GDP ratio is
also valid for 2008-2012)

Investment Share_nom True Investment Share_Adj Differences (Adj-nom)
Country
1993-1997 1998-2002 2003-2007 2008-2012 1993-1997 1998-2002 2003-2007 2008-2012 1993-1997 1998-2002 2003-2007 2008-2012

Awustralia 0.247 0.252 0.272 0.282 0.249 0.277 0.351 0.394 0.002 0.025 0.079 0.113
Austria 0.248 0.241 0.228 0.221 0.249 0.261 0.266 0.265 0.001 0.020 0.038 0.044
Czech Republic 0.300 0.288 0.276 0.276 0.300 0.297 0.293 0.296 0.000 0.009 0.017 0.020
Denmark 0.186 0.207 0.214 0.199 0.188 0.241 0.286 0.283 0.002 0.034 0.072 0.084
Germany 0.219 0.209 0.180 0.197 0.220 0.222 0.214 0.248 0.000 0.014 0.034 0.051
Italy 0.194 0.205 0.213 0.201 0.194 0.214 0.228 0.219 0.001 0.008 0.015 0.017
Japan 0.284 0.245 0.226 0.207 0.285 0.257 0.257 0.237 0.001 0.012 0.031 0.030
Netherlands 0.213 0.218 0.195 0.207 0.214 0.235 0.224 0.240 0.001 0.017 0.029 0.033
Slovenia 0.223 0.260 0.282 0.238 0.228 0.248 0.271 0.231 0.005 -0.011 -0.011 -0.007
Spain 0.215 0.256 0.294 0.234 0.216 0.262 0.299 0.238 0.001 0.006 0.004 0.004
Sweden 0.164 0.179 0.182 0.230 0.164 0.179 0.188 0.240 0.000 0.000 0.006 0.011
United Kingdom 0.168 0.180 0.175 0.165 0.169 0.199 0.209 0.199 0.001 0.019 0.035 0.035
United States 0.213 0.227 0.226 0.189 0.215 0.250 0.261 0.224 0.001 0.024 0.035 0.035
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