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Abstract 
This discussion on recent economic literature concerns some issues on po-
tential output and related policy implications. It is not clear to what extent 
potential output growth has been affected by the recent crisis. Then the actual 
stabilization policies—based on the existence of output gaps and public debt 
sustainability—might not be appropriate to mitigate effectively cyclical fluc-
tuations and to stimulate economic growth. The recent empirical evidence on 
the determinants of potential output—i.e. the origin of cyclical fluctua-
tions—leads to a higher uncertainty on potential output measurement. Moreo-
ver the existing methods to estimate potential output present some weak-
nesses reducing reliability of the estimation results. Focusing on European 
case, the measure of potential output is considered as an useful guidance for 
policy. In particular, Stability and Growth Pact and Treaty on Stability, Coor-
dination and Governance in the Economic and Monetary Union refer to the 
concepts of potential output, output gap and structural budget balance. Re-
cently academics and some policy makers have criticized these measures and 
the related austerity policy because they worsened the economic situation. 
According to recent theoretical and empirical contributions it is important to 
rethink at the role of fiscal policy, focusing on fiscal stimulus and in particu-
lar on additional infrastructure spending because it can positively affect GDP 
as well as potential output. A part of this literature discusses extensively how 
public capital affects the economy. Under certain conditions such as a good 
institutional framework and sound projects, a higher spending on public in-
frastructure has a high economic impact. 
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1. The Origins of “Potential Output” Concept and Its Relation  
with Inflation 

According to the modern macroeconomic theory and in particular with the 
New-Keynesian view, the economic system may not be producing at its potential 
level. Potential output—defined as level of output achievable in absence of no-
minal rigidities—implies a full use of production factors with a given technolo-
gy. At the level of potential output the actual rate of inflation is equal to the ex-
pected rate of inflation. When the actual output is not at the level of potential 
output, inflationary pressures occur. This relation is well explained by Jahan and 
Mahmud [1] as follows: the output gap is an indicator of the relative demand 
and supply components of economic activity. It measures the degree of inflation 
pressure in the economy: when the actual output is greater than potential out-
put, prices will rise in response to demand pressure in key markets. On the con-
trary when the actual output is below potential output, prices will fall as a con-
sequence of a weak demand. 

The concept of potential output was born in 1962, when Okun spoke on the 
significance and measurement of potential GNP. Okun defined potential output 
as the maximum level of output achievable without creating inflation, linking the 
concept of maximum potential output with the criterion of an unemployment 
rate consistent with zero inflation. If current output diverges from potential 
output, output gaps emerge from over- or underutilization of productive capaci-
ties. In a scenario of negative gaps, the “attainable” level of entrepreneurial prof-
its, household incomes, and long-term oriented investments in production facil-
ities, installment, research and development is lower than a situation of full uti-
lization of resources. A negative output gap might indicate a sluggish economy 
and portends a declining GDP growth rate and potential recession. Alternatively 
a positive output gap indicates an overutilization of resources, forcing businesses 
and employees to work beyond their maximum efficiency level. A positive out-
put gap can spur inflation in an economy because both labor costs and prices of 
goods can increase. Potential output becomes, then, the main driver for stabili-
zation policy because the existence of output gaps (positive and negative) implies 
macroeconomic inefficiency. According to Okun ([2] [3]), an effective stabiliza-
tion policy mitigates cyclical fluctuations in the utilization of the current output 
potential and it furthers economic growth (Hauptmeier et al. [4]). 

Before Okun’s law, Phillips [5]—focusing attention on labour market in Great 
Britain—validated a negative relationship, stable in the long run, between the 
unemployment rate and the rate of change in nominal wage rates. In particular 
he demonstrated that wages regularly decreased when unemployment was high 
and sharply increased in a state of full employment. Two years later, Samuelson 
and Solow [6] substituted the change rate of nominal wages by the rate of infla-
tion based on some assumptions on the increase in productivity and profit 
mark-ups. In doing so, they noted a stable trade-off between inflation and un-
employment that determined a goal conflict between monetary stability and full 
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employment. Consequently policymakers had to choose between two scenario: 
1) low inflation coupled with high unemployment or 2) full employment 
coupled with high inflation. 

The idea that full employment can only be possible at the cost of inflation was 
subject to some criticism by Phelps [7] and Friedman [8]. The authors stated 
that the concept of a Phillips curve, stable in the long run, was incompatible with 
rational economic behavior because what matters for employees was the real 
wage. Thus a certain and stable relation between unemployment and inflation 
did not exist. The authors affirmed that in a state of labor-market equilibrium 
the level of employment is compatible with any rate of inflation as long as no-
minal wages change in step. Followings this reasoning Friedman introduced the 
term of “natural rate of unemployment” as the level of unemployment that cor-
responds to theoretical full employment. Nevertheless, Friedman [8] argued that 
in the short run an increase of inflation might reduce statistical unemployment. 
He justified this situation with the presence of information asymmetries between 
employers and employees. Sometimes employers have information about the 
progression of prices in advance of their employees. In other terms workers and 
their representatives believe that nominal wage increases in phases of expansion 
correspond to a high purchasing power and accordingly raise labor supply. This 
situation is called “money illusion” and expansionary stabilization policy can 
generate inflation that is underestimated. At the end workers will learn from 
their mistakes and correct their expectations on future inflation on the basis of 
observed rise of inflation (under the hypothesis of adaptive expectations). In 
sum according to Friedman [8] and Phelps [7], an inverse relationship between 
inflation and unemployment can only prevail in the short run. The long-term 
Phillips curve is a vertical line at the natural rate of unemployment, so inflation 
and unemployment are unrelated in the long run. This implies that in the long 
run monetary policy is neutral with respect to real economic variables (Haupt-
meier et al. [4]). 

Based on Friedman’s [8] definition of natural rate of unemployment—considered 
by most mainstream economists equal to natural rate of unemployment with 
non-inflationary unemployment or the NAIRU—the concept of potential output 
is implicitly defined as the level of national income compatible with the natural 
rate of unemployment. This is the basis of what Blanchard calls the “divine coin-
cidence” according to which stabilizing inflation is equivalent to stabilizing the 
welfare-relevant output gap. In particular at the NAIRU rate, stable inflation 
goes along with the maximum employment which can be attained given the 
production capacity of the economy. Consequently any stabilization policy, 
aiming at displacing the unemployment rate from its natural location, causes 
only inflation gaps in the long run without any increase of employment. This 
implies also that the NAIRU is stable and independent of actual unemployment 
rates, i.e. its changes depend on changes in its structural determinants (Stirati 
[9]).  
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This interpretation was empirically successful in the seventies but later empir-
ical estimates of the NAIRU proved to conflict with the theory. Firstly, they were 
found to vary a lot, as testified by the creation of the new concept of a 
time-varying NAIRU1 (Blanchard [10]; Gordon [11]). Secondly, changes in 
NAIRU appeared to follow those in actual unemployment, in contrast with 
theory according to which NAIRU variations depend on changes in its underly-
ing determinants. Reference [12] and other economists started addressing this 
problem back in the 1980s, developing models with hysteresis. Next Pichelmann 
and Schuh [13] stated that the observed trend increase in actual unemployment 
cannot be explained by changes in the basic determinants of equilibrium unem-
ployment, then unemployment may be strongly dependent on its own history 
(“hysteresis”). Consequently current equilibrium unemployment is not inde-
pendent of past actual unemployment and demand shocks end up having long-
er-term supply consequences (Pichelmann and Schuh [13]). Reference [14] 
questioned the dependence of the estimated NAIRU on underlying determinants 
such as labour market institutions. They investigated the relation between esti-
mated NAIRU and labor market institutions for 20 OECD countries over the 
past forty years, showing that: 1) this relation does not appear to be stable over 
time and 2) the most comprehensive available measures of institutions and poli-
cies can only account for a minor part of the differences in the evolution of un-
employment across these countries.  

Reference [15] show that a large negative output gap can produce persistent 
effects on the level of potential output, via hysteresis effects in the labor market 
or reduced investment lowering the capital stock. Reference [16], in its advice to 
the UK government, found that hysteresis from unemployment effects reduces 
potential GDP by 0.1 percent for each 1 percentage point increase in the cumu-
lative annual output gap. Reference [17]—based on data for 20 industrial coun-
tries in the period 1960-2013—and Blanchard [10]—focused only on the United 
States—reached the following empirical results: 1) it exists a hysteresis in output, 
implying that Central Bank policy should focus not only on price stability but 
also unemployment (only price stabilization measures may have significant costs 
in terms of high and persistent unemployment). 2) It exists a relation between 
the level of unemployment and the level of inflation and it goes from the first to 
the second; this relation looks like the old downward sloping Phillips Curve and 
it is weak as showed by large standard error of residuals. 3) The Phillips Curve is 
currently rather flat, implying that large changes in the unemployment rate are 
necessary to bring about significant changes in inflation.  

From the above discussion emerges quite clearly that market forces them-
selves do not bring output and employment to their natural path, then stabiliza-
tion policies are needed. One of the main driver of these measures is the concept 

 

 

1The result of a time-varying NAIRU implies that: 1) the rate depends on the actual path of unem-
ployment, that is a function of changes in aggregate demand, and 2) changes in the unemployment 
rate tend to be persistent; consequently after a recession (or a boom) the unemployment rate does 
not return to an equilibrium rate which is determined independently of the recession (or boom) it-
self. 
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of potential output that is the parameter to take into account for mitigate cyclical 
fluctuations and stimulate economic growth. In a more general way, in defining 
stabilization measures, it is important to consider the following facts: 1) the 
concept of potential output defined as the level of national income compatible 
with the natural rate of unemployment is not validated by recent empirical re-
sults, then it is necessary to better investigate the relationships underlying the 
concept; 2) the so called “divine coincidence”, according to which stabilizing in-
flation is equivalent to stabilizing the welfare-relevant output gap, it does not 
happen as showed by the recent empirical results, and 3) monetary policy might 
not be successful to pursue: a) unemployment and inflation targets and b) 
re-start economic growth2.  

That said the paper provides an overview of both theoretical and empirical 
recent literature about the concept of potential output, with a special focus on 
European case. In particular some issues on potential output are discussed be-
cause they have direct implications on defining appropriate economic policies. 
According to this literature, fiscal policy, as a macroeconomic tool, should be re-
vised also because some theoretical assumptions—such as the relations between 
potential output, output gap, unemployment and inflation—do not seem to oc-
cur in reality as showed by empirical evidence. Given the inability of economic 
system to generate persistent growth, there is a growing consensus that the most 
appropriate policy response should be based on fiscal stimulus and in particular 
on additional infrastructure spending.  

The article is organized as follows. Section 2 discusses the underlying rela-
tionships to potential output and the related policy implications. Section 3 de-
scribes the alternative methods of estimating potential output. Section 4 focuses 
on potential output of Euro area after the recent crisis and the policy response of 
European Institutions. Section 5 discusses the relation between potential output 
and additional infrastructure spending, taking into account also the recent em-
pirical contributions focused on Euro area. Finally, Section 6 presents conclu-
sions. 

2. The Underlying Relationships to Potential Output and the  
Related Policy Implications 

Potential output can be considered as an optimal benchmark for the actual GDP 
which can rise or fall according to cyclical fluctuations. As explained before a 
positive output gap happens when demand is very high while a negative output 
gap occurs when economic system is not producing at full capacity, due to weak 
demand.  

As the output gap occurs, implications for monetary policy and/or fiscal poli-
cy emerge. For example when actual output falls below its potential, a Central 

 

 

2At this regard several studies showed that interest rates have little or no impact on investments 
(Blanchard [18]; Chirinko [19]; Ford and Poret [20]; Khotari et al. [21]; Sharpe and Suarez [22]) 
while other works pointed out that changes in aggregate demand are the main driver of investments 
(Girardi and Pariboni [23]; Onaran e Galanis [24]; Schoder [25]; Wen [26]). 
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Bank could low interest rates to rise demand and prevent a fall of inflation below 
the central bank’s inflation rate target. On the contrary when output rises above 
its potential level a Central Bank could decide to raise interest rates to control 
upward pressure on inflation. Also Governments, through fiscal policy, can act 
to close the output gap. In case of a negative output gap, an expansionary fiscal 
policy—i.e. an increase of government spending or a reduction of taxation—can 
be applied. Alternatively when there is a positive output gap, an contractionary 
fiscal policy—i.e. a reduction of government spending or an increase of taxa-
tion—can be adopted to reduce demand and to combat inflation (Jahan and 
Mahmud [1]).  

As noted by Jahan and Mahmud [1] estimating potential output and output 
gap is not so clear and immediate, given the uncertainty of underlying relation-
ships in the economy. One of the issues addressed by the economic literature is 
why recovery has been very slow since the 2008 crisis, and there is still no sign of 
a return to the GDP forecasts made prior to 2008. In particular the recent eco-
nomic studies show that after the 2008 recession, estimated potential output has 
declined and the estimated NAIRU has increased in most countries. Others em-
pirical works have provided evidence, based on the experience of many countries 
over a long time period, that recessions have persistent effects on the path of 
GDP. Then it seems not plausible the notion that GDP would return to an inde-
pendent, supply determined trajectory (Martin et al. [27]; Ball et al. [28]; Ball 
[29] [30]; Blanchard et al. [17]; Cerra and Saxena [31]; Fatàs and Summers [32]; 
Reifschneider et al. [33]). In other terms, fluctuations tend to be associated with 
persistent changes in GDP trajectories, as a result the return to an independently 
determined GDP trend must be extremely slow (i.e. beyond the horizon time 
assumed for cyclical fluctuations and economic policy). This evidence has been 
interpreted by the “real business cycle” literature as the following: cycle and trend 
are determined by the same factors, i.e. supply determined. At the same time, on 
the basis of other empirical results which show that is aggregate demand to drive 
fluctuations (Fazzari et al. [34]; Gali [35]; Lorentz [36]; Girardi [37]), persistent 
changes in GDP trajectories can be determined by aggregate demand, i.e. cycle 
and trend are driven by aggregate demand. According to most of this literature, 
the persistence occurs only from negative shocks, which generate higher equili-
brium unemployment and lower potential output. In this new equilibrium any 
attempts to restore output and lower unemployment by means of aggregate de-
mand would determine an high and accelerating inflation (Girardi et al. [38]). In 
contrast with this latter result, Girardi et al. [37]—investigating the effects of 
positive demand shocks through the selection of 94 episodes of demand expan-
sion (i.e. an increase in autonomous demand) in a panel of 34 OECD countries 
between 1960 and 2015—shown that a positive demand shock determines: 1) a 
persistent effect on the GDP level; 2) a persistent reduction of unemployment 
level; 3) an increase in labour participation, employment and the capital stock 
and 4) a positive and quite persistent effects on productivity. In other words, 
their results show that production, employment and unemployment are not in-
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dependent by aggregate demand even in the long run. Another important result 
concerns the capital stock. The authors show that aggregate private investment 
largely depends on lagged GDP, and little, if at all, on interest rate.  

Subsequently Girardi et al. [38]—referring at most recent empirical literature 
focused on potential output, unemployment and hysteresis—discussed the cir-
cumstances in which changes in aggregate demand can have an appreciable per-
sistent effect on aggregate supply. In doing so they offered an explanation about 
the reasons of the so called “secular stagnation” (i.e. inability to generate persis-
tent growth (Summers [39]; Teulings and Baldwin [40])), and at the same time 
they gave some advices in terms of policy. According to the authors, the litera-
ture on secular stagnation has identified three (separate or interlinked) factors 
for explaining these phenomena: 1) a negative equilibrium real interest rate; 2) 
slow (or even negative) growth due to structural factors, such as demographic 
and technological trends; and 3) hysteresis. Within the literature on secular 
stagnation, “hysteresis” or “persistence” appears to be the best line of interpreta-
tion of the current situation (Blanchard et al. [17]; Martin et al. [27]; Cerra and 
Saxena [31], Guajardo et al. [41]; Jordà and Taylor [42] among others). At this 
regards, Girardi et al. [38] affirm that “the dependence of capital formation on 
aggregate demand growth appears to be the most convincing and empirically 
supported explanation of the persistent effects on GDP resulting from shifts in 
aggregate demand”. Based on the evidence that aggregate demand expansions 
determine persistent effects on GDP, capital stock, participation and employ-
ment, the authors conclude that fiscal stimulus would be the most appropriate 
policy response to counteract secular stagnation. Their results are in line with 
other recent literature (Blanchard et al. [43]; Summers [39] and [44]; Turner 
[45]) that sustains the importance of fiscal stimulus, given that hysteresis is 
based on the effect of aggregate demand on capital formation.  

As stated by Blanchard et al. [43] after the crisis, the role of fiscal policy, as a 
macroeconomic tool, has been revised for two main reasons. First, given that 
monetary policy, including credit and quantitative easing, has largely reached its 
limits, policymakers have to use fiscal policy. Second, given that the recession is 
not totally overcome, the fiscal stimulus might have time to produce beneficial 
impacts, despite the implementation lags. In this context the policymakers have 
potentially more instruments at their disposal with respect the scenario before 
the crisis. The authors point out that the main goals to achieve should remain 
the same—i.e. stable output gap and stable inflation—also if the secondary goals 
are higher, including the composition of output, the behavior of asset prices, and 
the leverage of different agents. Thus, the challenge for policymakers consists to 
find the best way for applying instruments of economic policy (Blanchard et al. 
[43]). 

The literature on fiscal stimulus was defined by Furman [46] as a “New View” 
of fiscal policy. He argues that when monetary policy is at the effective lower 
bound, fiscal policy may even be more effective than previously realized. This 
can occur given that monetary policy—through interest-rate channel or ex-
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change-rate channel—will not even partially offset fiscal policy. In this context 
fiscal policy might also determine a crowding-in additional private investment. 
In other words, an expanded aggregate demand raises growth rates and thus in-
creases investment growth, as predicted by the standard accelerator model for 
investment (IMF [47]; OECD [48]). In particular in an economy with a large 
output gap, fiscal expansion can expand private investment by raising inflation 
expectations, which would lower real interest rates.  

The above discussion—focused on empirical evidence of the last decade— 
emphasizes the following results: 1) cyclical fluctuations have persistent effect on 
GDP trajectories, and consequently on GDP trends which represent a measure 
of potential output; 2) these cyclical fluctuations seem to be driven by aggregate 
demand shocks (also positive), in particular aggregate demand expansions bring 
about persistent effects on GDP, capital stock, participation and employment at 
the cost of an extremely short-lived and moderate increase in inflation3; 3) on 
the basis of this empirical evidence, a part of recent economic literature sustains 
the importance of fiscal stimulus as the most appropriate policy response to se-
cular stagnation. 

3. Alternative Methods of Estimating Potential Output 

At this point of the discussion I want to pay attention also at technical aspects 
concern potential output, i.e. how it is possible to estimate it. To estimate poten-
tial output it is assumed that output can be divided into a trend and cyclical 
components. The trend represents a measure of the economy’s potential output 
while the cycle is considered as a measure of the output gap. Consequently esti-
mating potential output means to estimate trend, removing the cyclical changes. 
These cyclical changes—i.e. fluctuations—reflect movements in the trend com-
ponents of inputs, such as: 1) labor (two key concepts connected to the labor 
component are the NAIRU and the NAWRU—non-accelerating wage rate of 
unemployment), 2) total factor productivity (TFP) and 3) capital (also if is often 
assumed that all capital is trend capital). According to European Parliament 
[49], the main goal of using potential output estimates and related concepts is to 
enable a counter-cyclical economic policy, “i.e. avoiding further inflationary 
pressures in boom times and support demand in contractionary periods”. How-
ever the measurement of potential output is not observable, and it depends on 
models and assumptions applied to estimate it. This means that different models 
and assumptions produce different estimates and economists evaluate the per-
formance of the applied methodologies by looking at revisions of the estimated 
values over time. 

Generally, there are two main directions for estimating potential output. 
Firstly, there are statistical non-parametric and univariate techniques such as fil-
tering which decompose time series into trend and cyclical components. The 
advantage of such methods is their relatively simple implementation. On the 

 

 

3At this regards, Blanchard [10] stated that some change in unemployment could occur without 
consequences for the level of inflation. 
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other hand, these methods basically just filter out some frequencies from the da-
ta and therefore are not able to catch any structural changes within the sample. 
Within statistical techniques, the most used filters are the followings: 1) the HP 
filter, based on the work by Hodrick & Prescott [50] and 2) the Baxter-King 
(BK) filter, settled by Baxter & King [51]. The main drawbacks of these methods 
are discussed by Anderton et al. [52]. Firstly, using the filtering to estimate 
trends implicitly creates assumptions about the trend’s (HP) or lower frequen-
cies’ (BK) existence. Consequently there is a possibility of a mistake in identify-
ing the correct cycle, as the filter may not define the actual one. Secondly, these 
methods are highly dependent on the choice of parameters4 that is made directly 
by researcher. The choice is arbitrary to some degree, even though there are 
“best practice” guidelines on how to proceed. The third major drawback comes 
from the fact that the univariate methods suffer from very large end sample bi-
ases. Filtering is basically a non-parametric method and as so it has poor fore-
casting reliability.  

An alternative method to estimate potential output is based on economic 
theory and in particular on the production function. According to production 
function method, potential output is the level of production (typically in terms 
of value added) at which the factors of production are fully employed, at least at 
the maximum level compatible with the NAIRU or NAWRU measures. This ap-
proach allows for a more direct link to sources of structural information and for 
an easier interpretation of the source of changes in the output gap or potential 
output (Anderton et al. [52]). However, there is additional uncertainty in these 
models. Total factor productivity and Non-accelerating inflation rate of unem-
ployment (NAIRU) or alternatively NAWRU components of the function are 
themselves unobservable. These components are often obtained by statistical fil-
tering which puts the production function approach to a criticism, as the uncer-
tainty is shifted to the sub-steps. In a more general way, with production func-
tion approach, as with other methods, is impossible to evaluate in a formalized 
manner the degree of uncertainty of potential output estimations. An important 
advantage of this method is its reliability at sample end point (Cotis et al. [53]). 
For what concerns the functional form the most used specification is that of 
Cobb-Douglas or, alternatively, the constant elasticity of substitution function. 
Both usually include three factors of production: 1) capital, 2) labor and 3) total 
factor productivity. The view given by this approach is structural as it is based on 
a supply side model that can help to identify the underlying contributions of re-
spective factors as well as explain the forces underlying developments of growth 
in the medium term.  

The classical production function considers the level of output (Y) to be a 
combination of two factor inputs, namely labour (L) and capital (K), where each 

 

 

4For example “lambda” in Hodrick-Prescott filter which is the weighting parameter and it controls 
the smoothness of the trend line. High values of lambda reduce the sensitivity of a filter to short-run 
fluctuations and in the limit it should converge to the mean growth of the output during the speci-
fied period. On the other hand, zero lambda results in the perfect fit of trend to the actual values of 
the series. 
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factor input is corrected for the degree of excess capacity (UL, UK) and adjusted 
for the level of efficiency (EL, EK). In addition to the labor and capital inputs, 
output is expected to be affected by total factor productivity (TFP), which is 
measured as the Solow residual (Anderton et al. [52]). 

( ) ( )1 1 TFPL L K KY U LE U KE L Kα αα α− −= =                  (1) 

( )( )1 1TFP L K L KE E U Uα α α α− −=                        (2) 

Under the assumption of constant returns to scale and perfect competition, 
Equation (1) and Equation (2) imply that the output elasticities of the two factor 
inputs equal the factor shares in output, with α representing the output elasticity 
of labor and 1—α that of capital. The Cobb-Douglas production function also 
assumes that the elasticity of substitution between labor and capital is 1. To cal-
culate the potential level of output, it is necessary to calculate the trend compo-
nents of the various inputs which are defined as followings (European Parlia-
ment [49]): 
- Capital that is a function on: 1) past capital stock, 2) investments, and 3) de-

preciation rate, (ranging from 1% for computer hardware and equipment to 
30% for housing). Thanks to its smoothness and stability, capital is identified 
with trend capital. 

- Labor that is expressed in terms of hours worked; it is determined as a prod-
uct of population projections, participation rates, hours worked and the 
non-accelerating wage or inflation rate of unemployment. Trend labour is 
the product of its trend components.  

- Total factor productivity (TFP) that measures productivity growth (such as 
technology improvements); it is estimated as a difference between output and 
input components. The trend is obtained by filtering its time-series. TFP is 
an indirect indicator because it represents a residual of unobservable quanti-
ties, then it is very difficult to estimate. 

Other approaches include the unobserved components method and the struc-
tural vector autoregression approach or SVAR. The unobserved components 
methods (Beveridge-Nelson [54]) decomposition, univariate unobserved com-
ponents model, bivariate unobserved components model and common perma-
nent and temporary components) estimate unobserved variables such as poten-
tial output and the NAIRU, using information from observed variables. The 
SVAR approach is based on the method developed by Blanchard and Quah [55] 
to distinguish between the permanent and transitory components of output us-
ing a structural vector autoregression with long run restrictions. The unobserved 
components approach has the advantage that relationships between output, 
unemployment, and inflation can be specified (Cerra and Saxena [31]). The rela-
tionships are first written in state-space form, that is a general way of representing 
dynamic systems (which include measurement and transition equations). The 
observed variables are specified as a function of the unobserved state variables in 
the measurement equation while transition equation specifies the autoregressive 
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process for the state variables. When a dynamic time series model is written in a 
state-space form, the unobserved state vector can be estimated using the Kalman 
filter5. In general this approach has the disadvantage of requiring considerable 
programming, with ensuing difficulties in debugging the model and interpreting 
the results. Moreover results are often sensitive to the initial guesses for the pa-
rameters (Cerra and Saxena [31]). Based on the traditional Keynesian and neoc-
lassical synthesis, the SVAR method identifies potential output with the aggre-
gate supply capacity of the economy and cyclical fluctuations with changes in 
aggregate demand. Within this approach the Blanchard and Quah [55] me-
thod—based on a vector autoregression (VAR) for output growth and unem-
ployment—identify structural supply and demand disturbances according to the 
hypothesis that the former have a permanent impact on output, while the latter 
can have only temporary effects on it. The analysis can be extended to consider 
also temporary nominal shocks by inserting also a price variable (Cerra and 
Saxena [31]). 

Within the existing methods, the most used by international Institutions is the 
production function approach, that is also widely applied by central banks (Ha-
vik, et al. [57]). For what concerns specific technicalities adopted by internation-
al institutions, it was observed that:  

1) The European Commission estimates are from the regular projection exer-
cises and from the assessment of stability/convergence programmes of EU 
Member States (Ufficio Parlamentare di Bilancio [58]). The methodology is 
based on a Cobb-Douglas production function, in which the trend labor com-
ponent is derived from population projections, trend participation rate, trend 
hours worked and NAWRU. The trend TFP is obtained by means of a bivariate 
filter, augmented with a capacity utilization measure. This is supplemented, for 
the longer term, by a number of considerations, e.g. on cross-country conver-
gence, etc.  

2) The IMF estimates are not based on any “official” method, and may incor-
porate judgement by the relevant country desks. However, for the euro area 
countries, some version of the production function approach is usually involved 
(Epstein and Machiarelli [59]; Konuki [60]).  

3) The OECD estimates are based on a similar methodology, including a 
Cobb-Douglas production function with labor, physical and human capital and 
multi-factor productivity (the equivalent of TFP) as factors as well as an ex-
ogenous trend. OECD estimates consider the Kalman filter to define the NAIRU 
(Cotis et al. [53]).  

As discussed above, the existing methodologies, including production func-
tion approach, present some drawbacks which can affect the estimation results 
of potential output. At this regards Coibion et al. [61] affirm that much work 
have to be done to create a better measure of potential GDP. According to the 
authors some of the existing methods seem potentially underused, consequently 
they offer the following suggestions to ameliorate their utilization: 1) using addi-

 

 

5For technical details: Harvey [56]. 
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tional macroeconomic variables and restrictions to better identify supply and 
demand shocks rather than relying on univariate processes; 2) supporting public 
estimates of potential GDP with information about private sector forecasts 
which are more successful at isolating supply shocks from demand shocks and 3) 
limiting excessive use of model-averaging, or at least to exclude, among the class 
of models used, simple approaches like HP-filters since these mechanically in-
duce movements in estimates of potential after cyclical demand-driven fluctua-
tions. 

The general weakness of the estimation methods reduces the reliability of the 
potential output estimations. This issue should be take adequately into account 
when rules or economic policies, mainly based on potential output measure, are 
defined.  

4. Potential Output of Euro Area after the Crisis and the  
Policy Response of European Institutions  

After the recent crisis the crucial problem is the inability to generate persistent 
growth (Summers [39] and [44]; Teulings and Baldwin [40]). This scenario may 
have been worsened also by a tight fiscal policy which has been dominated by 
consolidation measures focused to expenditure cuts especially for invest-
ments/infrastructures. According to Summers [44] an increase in public invest-
ment represents the key to restore reasonable growth and it is hard to make a ra-
tional case against a substantial increase in public investments in Europe and in 
United States.  

Until today—that is a long time after the crisis—negative output gaps and 
employment gaps are not still closing. For example taking into account the 
United States and Euro area, Anderton et al. [52] observe that the crisis has af-
fected mainly labor and capital as a components of potential output (Anderton 
at al [52], figure 22). In particular, for what concerns the Euro area the decline in 
labor contribution was largely caused by the considerable rise in structural un-
employment. In both areas the decline of capital stock was a consequence of 
lower investments which may have had a constraining effect on the supply ca-
pacity of the economy and hence on potential output growth in the longer run. 
Intuitively, lower investment leads to a permanently lower capital stock. To the 
extent that new capital also embodies technological improvement, lower invest-
ment may also be associated with lower TFP growth. In addition to a reduction 
of investment growth, the rate of capital scrapping and the life span of capital 
assets have also been affected by the crisis, in particular in the Euro area. More-
over in the Euro area there is still an excess of savings which requires real inter-
est rates to be low or negative for an extended time in order to support the re-
turn of output to potential and the labor market to full employment (Anderton 
et al. [52]).  

While potential output growth in the Euro area remained weak in 2011-12, in 
the same period in United States it started to recover. For the future a faster re-
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covery in US potential output with respect that of Euro area is expected. The 
difference is explained by higher capital and TFP contributions as well as a sub-
stantial difference in the projected labor contribution. Several factors could ex-
plain this divergence: 1) the more flexible nature of the US economy, allowing 
faster labor market adjustment; 2) an US fiscal policy more prone to support ac-
tivity with respect those in euro area where the sovereign debt crisis and the as-
sociated surge in uncertainty had a direct negative impact on economic activity, 
e.g. via cuts in public infrastructure investment; 3) an US bank credit standard 
on mortgages and loans to non-financial corporations that, starting from the 
middle of 2010, became less tight with respect to the euro area. In general terms, 
according to Anderton et al. [52]: “it is not yet clear to what extent potential 
output growth has been affected by the crisis and this assessment is more uncer-
tain than in previous downturns, owing to the severity of the slowdown in activ-
ity and of the imbalances that had accumulated prior to it”. Moreover as showed 
by recent empirical literature, the determinants of potential output can be origi-
nated by both demand and supply side and this evidence contributes to increase 
uncertainty on the actual measurement of potential output.  

Given these issues, today the concept of potential output and its measurement 
should be taken with cautions by Institutions that adopt stabilization policies. In 
other words, given the uncertainty surrounding estimates of potential output it 
became more difficult to judge both the current degree of slack in the economy 
and the growth and inflation prospects for the economy. As a result the defini-
tion of appropriate monetary and fiscal policies, based on potential output and 
output gap, is more difficult. However the European institutions continue to 
consider the concept of potential output and NAIRU as an useful guidance for 
policy. For instance they are used to assess structural budget deficit constraints. 
In particular, the Stability and Growth Pact (SGP) and related secondary law 
widely refer to the concepts of potential output, output gap and structural budg-
et balance (SBB). Moreover the Treaty on Stability, Coordination and Gover-
nance in the Economic and Monetary Union (TSGC) refers to a fiscal targets 
which are expressed in terms of structural budget balances (European Parlia-
ment [49]).  

Within the SGP, the fiscal medium-term objective (MTOs) for euro area 
Member States (and Member States belonging to the Exchange Rate Mechan-
ism—ERM II) are specified to vary within a range between −1% of GDP and a 
balance or surplus. The fiscal medium-term objective (MTOs) are updated every 
three years, or in case of major structural reforms. Within of MTOs two typolo-
gies of countries are identified: 1) Countries under the preventive arm of the 
SGP, not having achieved their MTOs, should respect an adjustment path of 
their SBB towards it, with an annual improvement of 0.5% of GDP per year as a 
benchmark. In this case the expenditure benchmark rule has been introduced to 
complement the MTOs. This rule is defined in terms of potential output esti-
mates and it limits the growth rate of government spending. In particular it es-
tablishes that a spending growth rate beyond the medium-term potential eco-
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nomic growth rate must be compensated by additional discretionary revenue 
measures. 2) Countries under the corrective arm of the SGP, i.e. those in exces-
sive deficit situations, should improve their SBB of at least 0.5% of GDP per year 
as a benchmark.  

In its communication on January 2015, the European Commission introduced 
the output gap in one of the flexibility clause used to assess the adherence of a 
Member State to the SGP. This clause takes into account “good” and “bad” eco-
nomic times and to this aim, the Commission defines five “output gap intervals” 
in order to assess the annual fiscal adjustments towards the MTOs. The struc-
tural budget balance represent also the main element of the TSGC. All signato-
ries of the TSGC with a debt ratio well below 60%, and/or facing low risks to the 
sustainability of public finances, are committed to set a MTO of at least −1.0% of 
GDP; while signatories from the euro area with a debt ratio above 60%, or facing 
risks to the sustainability of their public finances, are committed to set a MTO of 
at least −0.5% of GDP. Under the terms of the TSGC, all signatories are com-
mitted to: 1) approving national binding law rules, by observing the provisions 
of the preventive arm of the SGP intended to limit their structural deficits, and 
ii) defining a correction mechanism that would be triggered automatically, at 
national level (European Parliament [49]). 

According to the European Commission, structural fiscal balance indicators 
are very useful, albeit not perfect, indicators of the fiscal policy stance. In prac-
tice, measures of the structural fiscal balance mostly depend on measures of the 
output gap and on the government aggregate tax or expenditure to GDP ratio. 
Given their reliance on the output gap, estimates of the structural fiscal balance 
are rather uncertain, while measures of its changes over time are generally con-
sidered to be more robust (Economic Policy Committee [62]). Recently, the 
concept of structural balance, the related indicators, and the methodology used 
to estimate it, have been subject to some criticisms by EU and the Member 
States, in particular as regards their reliability and transparency.  

At this regards I cite: 1) Deutsche Bundesbank study [63], focusing on G7 
countries, gives warning of the high degree of uncertainty of output gap esti-
mates, and expressing doubts on the suitability of such estimates in economic 
policy. 2) In 2014 European Central Bank mentioned the problem posed by the 
stability of output gap estimates and of their revision, by comparing the esti-
mates of 2007 output gaps made at different points in time. 3) In 2016 the Mi-
nisters of finance of eight Member States (Italy, Spain, Latvia, Lithuania, Lux-
embourg, Portugal, Slovenia and Slovakia) sent a letter to the Commission, ex-
pressing their concerns regarding the estimation of potential output and asking 
the Commission to extend the length of its forecast horizon from two to four 
years (European Parliament [49]).  

In a more general perspective, Furman [46] discusses other aspects which 
should lead to rethink the stabilization policy in Euro area. In particular, the 
Stability and Growth Pact (SGP)—that represents an attempt of fiscal policy 
coordination—is asymmetric since it can compel deficit reduction but cannot 
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compel fiscal expansion. The European Central Bank (ECB), managing macroe-
conomic policy in Euro Area, might not able to address—by means of monetary 
policy—shocks, which seem to be persistent and affect the entire Euro area (also 
because the actual monetary policy runs into limits). The actual European insti-
tutional structure acts as barriers to effective policy, amplifying shocks rather 
than dampen them. At this purpose Furman [46] suggests to undertake more 
countercyclical fiscal policy at the Euro area level or at least ameliorate coordi-
nation of national fiscal policy by means of a revision of the SGP or with a new 
multilateral agreement. Within countercyclical measures, Furman [46] includes 
an increase in infrastructure funding through, for example, the European In-
vestment Bank.  

Fiscal rules of the Stability and Growth Pact have been critized also because 
they do not consider the so-called “golden rule of public finance”, which ex-
cludes public investments from the deficit ceiling (Blanchard and Giavazzi [64]). 
At this regards some studies argue that the composition of expenditure cuts may 
critically influence fiscal consolidation processes put into action to respect the 
SGP rules. In particular Hakhu et al. [65] investigate the relationship between 
investment spending and debt financing in the EU. They find a negative rela-
tionship between public capital expenditure and public debt. According to their 
empirical results, strengthening the sustainability of EU public finances can be 
obtained by rising public expenditure in assets, such as, investments in technol-
ogy and infrastructures. 

5. Potential Output and the Role of Public Infrastructure  
Expenditure 

As discussed before the cyclical fluctuations can origin by supply and demand 
shocks. Moreover not only supply shocks have a permanent effect on GDP and 
not only negative shocks can be persistent. This evidence contributes to increase 
the uncertainty on the actual measurement of potential output. Institutions, such 
as those European, which consider potential output as useful guidance for policy 
should pay more attention to these results and their implications. Moreover to 
restore economic growth, it is necessary to redefine policy response. At this re-
gards a part of recent economic literature sustains the importance of fiscal sti-
mulus, including additional infrastructure spending. In what follows I discuss 
the relation between infrastructure spending and economic growth and examine 
some recent empirical studies focused on Euro area.  

Generally speaking, the economic literature (Aschauer [66]; Kamps [67] and 
[68]; IMF [69]; De Jong et al. [70]) has proven that an increase of public spend-
ing and in particular on infrastructures can positively affect the economy in two 
ways. In the short term it boosts aggregate demand through the short-term fiscal 
multiplier, also by potentially crowding in private investment, given the com-
plementary nature of infrastructure services. As stated by Fournier [71]: “If pub-
lic and private capital are complementary (e.g. roads that connect enterprises), 
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higher public investment can spur private investment. This corresponds to cases 
in which the social return is above the private return...”. Over time, there is also 
a supply-side effect of capital expenditure when it turns into effective capital 
formation, that is productive machinery and, because of the role of government, 
in an increase in the production capacity of the infrastructures or of other public 
goods put into operation. This effect (if there is a good governance and invest-
ment was properly selected by cost benefit analysis) could be greater than the 
government-backed expenditure for its implementation (IMF [69]).  

Fiscal expansions—including infrastructure spending—could have also large 
positive spillovers, especially when they are internationally coordinated. The size 
of spillover effects will depend on the size of the country or region concerned 
and its openness (Romp and De Hann [72]). A fiscal expansion can increase 
demand in both the domestic economy and the economies of its trade partners; 
in a more general way shocks to demand can spill even more swiftly and strongly 
across borders when aggregate demand is weak and interest rates are low (Fur-
man [46]). Reference [73] found that countries or regions engaging in an indi-
vidual permanent fiscal expansion worth 1% of GDP face rising deficits and debt 
levels. On the contrary when fiscal expansion is coordinated across all regions, 
additional growth reached at least 1% in each region, cumulating to an addition-
al 2.3% in global growth, while the debt-to-GDP ratio reduced everywhere. Ac-
cording to Romp and De Haan [72] another reason because public capital may 
affect positively economic growth, is suggested by the new economic geography 
(Krugman [74]; Holtz-Eakin and Lovely [75]; Venables [76]; Fujita et al. [77]). 
This strand of research considers transport costs a central determinant of two 
choices: 1) the location and scale of economic activity and 2) the pattern of 
trade. Therefore infrastructures—and in particular more transport infrastruc-
ture—play an important role on defining the size of the market, because pro-
ducers can cluster together in one central region. In such way the producers may 
benefit of specialization and economies of scale.  

The efficiency of investment is central to determining how large these effects 
will be. Reference [78] found a small and non-significant long-term effect of 
large infrastructure projects and public capital increases in low-income coun-
tries. The author discussed on the quality of investment programs implemented 
on selected low-income countries. He noted that these programs suffered of the 
following problems: 1) incentive problems, 2) agency problems, 3) a pervasive 
avoidance of rational analysis and 4) even difficulty obtaining or collecting the 
critical data. As a result the crucial information—which normally constitute the 
basis on investment choices—were unavailable. Then the final result was a 
low-quality of the selected investment projects. Reference [79] investigate the 
nexus between efficiency, public investment and growth. They found with a 
standard model that both efficiency and rate of return of public capital need to 
be considered together in assessing the impact of increases in investment. 
Changes in efficiency have direct and potentially powerful impacts on growth. 
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They suggested then to “investing in investing” through structural reforms that 
increase efficiency leading to a very high rate of return. Reference [80] highlights 
the role of public investment for economic growth and the policies that govern-
ments should adopt to improve public investment efficiency. Inefficiencies in the 
investment process, such as poor project selection, implementation, and moni-
toring, can result in only a fraction of public investment translating into produc-
tive infrastructure, limiting the long-term output gains. Reference [71] sheds 
light on the long-term effects of public investment, estimating the average effect 
and providing some insights on the specific circumstances, which make public 
investment particularly effective. Considering data on OECD countries, the most 
important findings are the following: 1) increasing the share of public invest-
ment in total government spending yields large growth gains; 2) these effects are 
highest in sectors that are associated with large externalities, such as research 
and development or health, and they are lowest in countries where the public 
capital stock is already high such as Japan; 3) a spending shift towards public in-
vestment, away from other spending, would also speed up the convergence of 
lagging countries towards the income of the most advanced economies; 4) in 
terms of economic policies, governments should implement sound public in-
vestment policies (provide the right incentives, carry out cost/benefit analysis 
underpinned with good data) and focus on sectors with high externalities, be-
cause public investment is a lever to boost growth in the long run. Reference 
[69] concluded that well-planned fiscal expansions will more than pay for them-
selves. Specifically, the IMF found that infrastructure investment would have 
substantial positive impacts on gross domestic product and those impacts would 
be large enough to reduce debt burdens. Reference [15]—considering a de-
pressed economy characterized by a form of negative hysteresis—found that a 
debt-financed increase in public investment as a share of potential GDP leads, in 
the short run, to a change in the debt-to-potential GDP ratio. However, in the 
long run these effects are countered by the emergence of supply effects i.e. from 
the increase in productive capacity, and productivity that efficient investments 
will generate. At the end the final result is positive and the expansionary fiscal 
policy is self-financing. Reference [73] found that a permanent increase in gov-
ernment investment of 1% of GDP increases growth through permanently in-
creasing investment and consumption. This fiscal spending creates future fiscal 
space6 through increasing government revenue and reducing the debt-to-GDP 
ratio (Furman [46]).  

In what follows I focus the discussion on the most relevant empirical contri-
butions which analyze the role of infrastructure spending on GDP as well as on 
potential output of Euro area countries. Reference [81], focusing on European 
case during the period 2008-2014, argued on the “negative loop” determined as a 
consequences of the interaction between an overly pessimistic view on potential 

 

 

6A needed condition for a country to obtain a better fiscal space is the existence of credible political 
system that is capable of making firm, long-term commitments, since upfront fiscal expansion can 
be combined with medium- and long-term fiscal consolidation (Furman [46]). 
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output among policy makers and the effect of fiscal policy focused mainly on 
contractionary measure. These measures determined a reduction in potential 
output that validated the original pessimistic forecasts and led to a second round 
of fiscal consolidation. The author shows that for many European countries the 
succession of contractionary fiscal policies “was likely self-defeating as the nega-
tive effects on GDP caused more damage to the sustainability of debt than the 
benefits of the budgetary adjustments”. In other words the effects of contractio-
nary fiscal policy (adopted mainly for the purpose of public debt sustainability) 
on output fed into more pessimistic views on the future leading to an additional 
fiscal consolidation. These damaging effects affected the estimates of potential 
output that were highly pro-cyclical: “if cyclical events lead to immediate reduc-
tions to long-term projections of GDP, it might lead to even more contractio-
nary fiscal policy and further negative effects on output”. The author suggests 
that for a good design of fiscal policy, in particular when sustainability is an is-
sue, governments have to define accurately potential GDP and output gap. Ref-
erence [82] showed that the negative effects of contractionary fiscal policy be-
come permanent via hysteresis effects during the fiscal contraction 2010-2011 in 
Europe. The authors affirm that “in the presence of hysteresis, not only we are 
underestimating the effects of fiscal policy on output, but we might fall in a vi-
cious cycle that we call the fiscal policy doom loop”. These contractionary meas-
ures were applied in almost all advanced economies for which the capital stock 
was declining. In particular as discussed above, for the two big areas—the Unit-
ed States and Euro area—the decline of capital stock was a consequence of lower 
investments which may have had a constraining effect on the supply capacity of 
the economy and hence on potential output growth in the longer run.  

Reference [83], applying model simulations (EAGLE model7), investigates the 
effect of a temporary increase in public investment in a large euro area country 
(Germany), focusing on: 1) output and 2) public finances. They found that an 
investment shock equal to 1% of GDP over 20 quarters, financed through public 
debt, implies a positive impact equal to: 1) 1.7 on GDP for Germany; 2) less than 
0.1 on GDP for Rest of Euro Area. Other empirical results are the followings: 1) 
the longer-term positive effects on the economy’s potential output and 2) the 
evidence that impact on public finances crucially depend on the effectiveness of 
investment and the productivity of public capital8. If they are low, an increase in 
public investment is associated with a greater deterioration of the debt outlook 
and less persistent output gains. This study concludes that any increase in public 
investment needs to be assessed in the light of its productivity, its financing and 
the relative costs and benefits of the financing options. Then economic consid-

 

 

7For technical details: Gomes et al. [84]. 
8At this regard other literature is focusing on estimate optimal public capital stock to GDP ratios, 
under the assumption that the marginal returns of public capital are decreasing. Reference [85] 
shows that in the United States, the optimal capital stock is about 60% of GDP; Kamps [67] finds an 
optimal capital stock around 40% in European countries and more recently, Checherita-Westphal et 
al. [86] find that the optimal public capital stock level in OECD countries is between 50% and 80% 
of GDP. 
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erations are important for ensuring a rigorous selection of productive invest-
ment projects (ECB [83]).  

Another interesting empirical paper is presented by Mourougane et al. [87]. 
Using F&F, FM and NiGEM structural macro-econometric models9, they show 
results of a set of simulations suggesting that raising public investment rises 
business investment in the most advanced economies after one year and, with 
corresponding increases in the business sector capital stock and potential output. 
Moreover if the additional public investment is concentrated in network indus-
tries these positive effects could be even stronger, in particular in European Un-
ion where there is a greater possibility of crowding in private investment. In the 
simulations, the long-term impact of a permanent investment increase on the 
productive capacity of the economy produces: 1) a direct effect on capital ac-
cumulation in the production function and 2) some spillover effects from the 
higher public capital stock on potential output. The authors show also that 
combining an investment stimulus with structural reform enhances growth 
impacts and it accentuates the reduction of the public debt-to-GDP ratio. In 
particular the implementation of product-market reforms can enhance the 
impact of an investment-led stimulus on growth and public finances, through 
their impact on total factor productivity and potential output. By increasing 
potential output in the long run, a product market reform package reduces 
uncertainties surrounding public debt, especially in the most indebted Euro-
pean countries.  

Reference [88] analyze the sectorial and regional effects of infrastructure in-
vestments in Portugal. Applying a VAR model, they identify areas of infrastruc-
tures investments with virtuous economic and budgetary effects. At this regards 
their results show that investments in transportation infrastructures (railroads, 
ports and airports) and in social infrastructures (health and education infrastruc-
tures) should be considered as priority investments also because they will pay for 
themselves in the form of long term enhanced tax revenues under rather reasona-
ble effective tax rates. Reference [89]—applying the same methodologies and fo-
cusing on data of 4 Member States (France, Germany, Italy and Spain)—obtain 
similar results. They find that infrastructure investment not only drives positive 
demand shock but also raises factor productivity. Moreover they find that infra-
structure investment has a higher impact on activity in economic bad times than 
in economic normal times. Consequently infrastructure investment is highly re-
commendable as policy lever to augment GDP and reduce the public debt bur-
den. The general conclusions of their work are the following: 1) infrastructure 
investment has very large positive effects on the economic performance of Euro 
area countries and 2) a very large infrastructure multiplier for the euro area sug-

 

 

9The structural macro-econometric models can be considered more faithful to the Keynesian para-
digm. Most of them combine Keynesian reactions in the short run with neoclassical features in the 
long run. They usually lead to multipliers larger than 1 through crowding-in effects on private con-
sumption or investment, depending on the monetary and foreign trade regime. For further details: 
Mourougane et al. [87]. 
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gests that infrastructure investment is likely to pay for itself.  
Using a NiGEM model Fic and Portes [90] quantify the macroeconomic im-

pacts of investment in infrastructure in the UK. In particular, they look at the 
impacts on output, potential output, unemployment and fiscal balances, distin-
guishing between normal times and crisis periods (i.e. abnormal monetary and 
credit conditions). The authors find that increasing infrastructure investment in 
the UK has the potential to boost growth both in the short (defined as the first 
two years after the shock) and long run (defined as eight to sixteen years after 
the shock) and the impacts are even stronger in a crisis period as compared to 
normal times. The simulations show that an increase in infrastructure spending 
of 1% of GDP results in an increase about 1% of GDP in short run, and increases 
potential GDP by about 0.2% in the long run. 

Another branch of empirical literature, that studies the effects of additional infra-
structure spending, considers the production function approach (Núñez-Serrano 
and Velázquez [91]; Agénor and Neanidis [92]; Bom and Ligthart [93]; Romp 
and De Hann [72]). This approach studies the technical relationship between 
public capital and other production factors on the one hand, and output on the 
other. In other words, a public capital stock is often incorporated as an addition-
al production factor, next to a private capital stock and labor, by augmenting the 
production function. The empirical works generally assume that public capital 
forms an element in the macroeconomic production function and enters in two 
ways (directly as a third input in production function and indirectly by means of 
multifactor productivity). According to Pereira and Andraz [94] the positive 
contribution of public capital increases to growth shows a decline over time, es-
pecially in developed countries, because of a downward trend in the marginal 
productivity of public capital which determines gains for additional investment 
smaller than in the past. When the public capital stock is allowed to degrade 
through lack of investment, this could in theory lead to slower private-sector 
productivity growth. However Bivens [95] states that improving private-sector 
productivity is just one reason to support expanded public investment. He sus-
tains that also when public investments do not affect private-sector productivity, 
they produce always a benefit if it allows to delivery more efficiently public 
goods. For example if people receive clean water and air, safe food and medicine, 
and transportation services for less money than they spend currently, this is a 
perfect way to enjoy the economic returns to expanded public investment, even 
if they do not boost private-sector productivity. Moreover another reason to 
support expanded public investment consists in the possibility that its benefits 
are more broadly shared than the benefits of private-sector investment. The 
general conclusion of this strand of the literature is that public capital—and in 
particular investment in core infrastructure (Bom and Ligthart [93])—supports 
the GDP as well as potential output. The empirical results on positive effects of 
public investment differ across countries, regions, and sectors (Bom and Lighart 
[93]; Núñez-Serrano and Velázquez [91]).  
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6. Conclusions  

This theoretical discussion argues on some issues on potential output because 
they have important policy implications. The starting point was the analysis of 
the economic theory about the relation between potential output, inflation and 
unemployment. In doing so I emphasized as the theoretical assumptions have 
not been proven by empirical evidence on the last decade. In particular, the most 
important empirical results are the following: 1) the concept of potential output 
defined as the level of national income compatible with the natural rate of un-
employment is not validated, then it is necessary to better investigate the rela-
tionships underlying the concept; 2) the so called “divine coincidence”, accord-
ing to which stabilizing inflation is equivalent to stabilizing the welfare-relevant 
output gap, does not happen, 3) monetary policy might not be successful, 4) the 
relation between the level of unemployment and the level of inflation is weak 
and it looks like the old downward sloping Phillips Curve, and 5) the persistent 
(hysteresis) effect of cyclical fluctuations can origin by supply and demand 
shocks (also positive).  

In add at this divergence between theory and empirical evidence, there are al-
so technical issues concerning the methods to estimate potential output. The 
measurement of potential output is not observable, and it depends on models 
and assumptions applied to estimate it. At this regards the existing methods 
present some weaknesses reducing reliability of the estimation results.  

These issues should be adequately taken into account by decision makers 
when defining economic policy in particular in the actual secular stagnation 
scenario. Until today it is not clear to what extent potential output growth has 
been affected by the recent crisis. The actual stabilization policies—based on the 
existence of output gaps and on public debt sustainability—might be not able to 
mitigate effectively cyclical fluctuations and to stimulate economic growth. 
Looking at potential output of two advanced economies, as the United States 
and Euro area, it seems to recover in the US while in Euro area it is still sluggish. 
At this regards, academics and some policy makers have criticized both tight 
fiscal rules of SGP and TSGC (which are closely related to the concept of poten-
tial output and NAIRU) and the related austerity measures implemented by 
Member States in order to respect them. Recent empirical evidence shows that 
those measures worsened economic situation. In particular some authors argue 
about “negative loop” determined as a consequence of the interaction between 
an overly pessimistic view on potential output among policy makers and the ef-
fect of fiscal policy focused mainly on contractionary measure.  

This theoretical analysis emphasized an economic literature that discusses an 
alternative way to use fiscal policy on the basis of positive relation between in-
frastructure spending and economic growth. The main conclusion is that an in-
crease of public capital affects positively economic growth. In other words, an 
increase of public spending and in particular additional infrastructure spending 
can rise GDP as well as potential output. To deepen the discussion I looked at 
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empirical works focused on Euro area which confirm this positive relation.  
At the end of this analysis, the following advices emerge: 1) to take with cau-

tion the actual measure of potential output given the weaknesses of the existing 
methods to estimate it and the higher uncertainty on its underlying relationships 
i.e. the origin of cyclical fluctuations; 2) to consider fiscal stimulus as a policy 
option potentially effective; 3) to inform adequately policy makers (at national 
and international level) about the net benefits to implement another fiscal poli-
cy, based on additional infrastructure spending; and 4) to consider as precondi-
tions for a good infrastructure spending, the followings: a) appropriate institu-
tional governance, that for what concerns Euro area implies a better coordina-
tion of national fiscal policies and b) selection of sound investment projects, 
through robust evaluation methods. 
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