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Abstract: 
 
By relying on a new dataset, this paper presents an econometric strategy to test the Fenoaltea’s 
thesis with regard to both the genesis of current account fluctuations and of the investment 
cycle. We perform a Granger causality test that shows that the persistent current account deficits 
in the years from unification from WW1 were generated by variations in capital inflows, as 
pointed by Fenoaltea, and not by the dynamics of the GDP, as claimed by the Bonelli-Cafagna 
model. Finally, this paper supports the Fenoaltea’s thesis that these capital inflows prompted a 
general investment cycle which included both construction and industrial investments.   
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1. Introduction 

 

The dynamics of Italy’s balance of payments (BOP) in the years of the “classical” gold standard has 

been widely debated. Until the 1980s, the prevailing view was broadly Keynesian (Bonelli 1978; 

Cafagna 1989). It was assumed that exports were totally exogenous, determined by core country 

demand for the nation’s products, while imports are a function of the nation’s GDP. In this scenario, 

the trade balance – and, more generally, the current account (CA) balance – is seen as highly 

sensitive to the domestic rate of growth; if the rate exceeds some threshold level, the balance would 

be plunged into deficit. In the short run, this deficit can be financed by selling reserves or by 

importing capital, while in the medium run, devaluation can provide some relief. However, 

devaluation is at best a stop-gap measure, since prices are inelastic. In the long run, the only 

effective solution to CA problems is a lower growth rate. 

After political unification in 1861, Italy was a relatively backward and resource-poor country, 

which required massive investment in plant, equipment and modern infrastructure to prompt 

industrialization. Since the import content of domestic output growth was large, the problem was to 

find the way to ease CA pressures. According to this view, a long wave of growth began in the late 

18th century – well before Italy’s political unification  – stimulated by an expansion of agricultural 

exports, particularly raw silk. The upswing also permitted imports of raw materials and semi-

manufactured goods to increase without putting pressure on the CA. The agrarian crisis of the 1880s 

put an end to the leading role of agriculture as Italy’s export engine but, by that time, other sectors 

(especially textiles and other manufactures) had taken up the slack and a mix of emigrant 

remittances and tourism helped to finance growth-induced imports. 

In recent years, the Cafagna-Bonelli view has been turned upside-down. It is now assumed that the 

driving force was capital flows, and that the balance of trade and the CA balance adjusted to them. 

When capital flowed in, for whatever reason, the CA balance was in deficit; when Italy exported 

capital, the CA balance was in surplus. Two hypothesis have been put forward about what drove 

capital flows. Fratianni and Spinelli (1984) and, more explicitly, Spinelli (1988) focus on the 

difference between actual and desired money supply in the framework of the monetary theory of 

BOP. Italy exported capital (and the lira depreciated) when the money supply (driven up by state 

deficit) exceeded the desired one, thereby forcing the nation to abandon the parity with gold, as it 

was the case from 1866 to 1882. Instead, Fenoaltea (1988, 2011) stresses the role of the decisions 

by core countries’ investors – especially Britons – about the profitability and risks of domestic and 

foreign investment. When, as in the 1880s, they preferred investing abroad, the world capital market 
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was flooded with liquidity, and all peripheral countries – including Italy – imported huge quantities 

of capital.  

As it is well-known, capital inflows and the CA deficit move together. In general, either may cause 

the other. The CA balance is the theoretical variable in Fenoaltea’s argument. However, as the 

movement of goods is the least uncertain component of Italy’s BOP, this author in his empirical 

investigation uses the trade balance as a proxy for the CA balance. Fenoaltea (2011) observed that a 

BOP equilibrium can be disturbed by impulses that arise in the market for goods, or in the market 

for capital. In the former case, if a trade deficit appears because of an increase in imports, it tends to 

reduce the real exchange rate (either through a devaluation of the currency, with flexible exchange 

rates, or through a reduction of the internal price level, relative to the foreign one, with fixed 

exchange rates). The trade deficit is covered by induced capital inflows: with flexible exchange 

rates the devaluation of the currency may be seen as temporary, causing speculative purchases of 

the nation’s currency in view of its subsequent recovery; with fixed exchange rates the loss of 

currency causes a net demand for liquidity that attracts foreign loans. In the event, the trade deficit 

and capital imports increase together, accompanied by a decline in the real exchange rate. If the 

initial equilibrium is disturbed in the opposite sense, by an increase in exports, the trade deficit and 

capital imports decline together, while the real exchange rate increases. In the alternative scenario, a 

BOP disequilibrium appears because the nation imports more capital than before. As a result, the 

real exchange rate rises (as the currency appreciates, or the domestic price level increases relative to 

the foreign one). This rise in the real exchange rate in turn increases the trade deficit: the trade 

deficit and capital imports again rise together, and the real exchange rate rises too. If the initial 

equilibrium is disturbed in the opposite sense, by a reduction in capital imports, the trade deficit and 

capital imports decline together, and the real exchange rate also declines. The trade deficit and 

capital imports move together in any case: but with parallel movements in the real exchange rate if 

the initial impulse is in financial markets and the capital flows cause the trade deficits, and with 

opposite movements in the real exchange rates if the initial impulse is in the goods market and the 

trade deficits cause the flows of capital. Fenoaltea showed that, prior to WW1, the Italian currency 

was strong when the trade deficits and capital flows were high, and weak when they were low. With 

a brief exception in the early 1870s, the movement in the real exchange rate was parallel to that in 

the trade deficit and capital imports: the trade-deficit cycle was generated by the capital-import 

cycle, and not vice-versa. 

In Fenoaltea’s analysis capital flows are not only the determinant of BOP fluctuations, but also the 

main cause of business cycles in Italy. In an attempt to explain Italy’s economic growth and 

fluctuations, Fenoaltea (1988) argued that swings in Italian construction and in other activities were 



4 
 

strictly supply-induced, driven by fluctuations in British capital exports that were, in turn, 

determined by investor sentiment in Britain. Capital inflows in Italy were due to an abundance of 

foreign supply, and not to the pressure of investment demand exceeding domestic saving: capital 

inflows were the cause, and not the effect, of the construction cycle. In a more recent formulation, 

Fenoaltea (2011) held that exogenous capital inflows prompted not just the construction cycle, but a 

more general investment cycle in Italy. Construction and industrial investment were part of the 

same cycle: both were high when capital inflows were abundant and were low when foreign capital 

withdrew from the country. Thus, he maintained that Italy’s investment cycle was no more than the 

Italian component of a world-wide cycle in capital formation common to the financial periphery as 

a whole. The willingness of non-Italians to invest in Italy rose and fell with their willingness to 

invest in foreign assets in general and, contrary to what was argued by other authors – i.e., Warglien 

(1987) and, more recently, Bolchini (2006), Ciocca (2006) and De Cecco (2006)1 – only marginally 

influenced by the fluctuations in the supply of domestic capital. This means that the Italian cycle in 

capital formation (and, derivatively, in industrial and total production) was set in motion not by 

domestic economic and political factors but by external, globe-spanning events over which Italian 

governments had no or very little control. 

By relying on a new dataset, this paper presents an econometric strategy to test the Fenoaltea’s 

thesis with regard to both the genesis of the CA fluctuations and of the investment cycle. Using 

integration, cointegration and Granger causation analysis we find the following results. Italy’s CA 

to GDP series is not stationary over the 1861-1913 years, due to persistent deficits in the 1860s, in 

the 1880s and in the five years prior to WW1. By analysing the genesis of CA fluctuations we find 

that these were generated by variations in capital inflows, as in Fenoaltea, and not by the dynamics 

of the GDP, as in the Bonelli-Cafagna view. Lastly, we find that these CA deficits triggered a 

general investment cycle which included both construction and industrial investments. 

This paper is structured as follows. After this Introduction, section 2 presents the sources and data 

we have used in our analysis. Section 3 illustrates the evolution of Italy’s BOP and real investment 

series from Unification in 1861 to 1913. Section 4 presents an econometric strategy to test 

Fenoaltea’s thesis according to which in the years 1861-1913. Lastly, Section 5 concludes.  

 

 

 

 

 

                                                 
1 These latter contributions are published in Bolchini et al. (2006). 



5 
 

2. Sources and data 

 

In 1957 the Italian national statistical office produced the first estimate of Italy’s BOP for the period 

1861-1956 (Istat 1957). However, several objections were raised against these series, which proved 

unreliable and internally inconsistent. In particular, as far as the years prior to WW1 are concerned, 

Istat seems to have significantly overestimated the earnings of services, and especially of tourism 

(Marolla and Roccas 1992; Zamagni 1992). But, above all, Istat emigrants’ remittances seem 

excessively variable. In fact, these estimates appear to be based on the gross flow of migrants, 

which similarly jumps up in 1901 and 1905, whereas remittances seem more reasonably tied to the 

savings by the stock of Italians abroad, which grew more smoothly from under one million in 1871 

to some six million in 1911 (Fenoaltea 2011). 

To tackle such criticism, Morys (2006) presented a new and more reliable series of Italy’s BOP for 

the period 1868-1913. The major difference with regard to the Istat series concerns the criteria that 

have been used to estimate emigrants’ remittances. In the absence of good data relating to the 

money transferred by Italian emigrants, Morys relied on the number of emigrants and approximated 

what an average Italian emigrant would transfer home in his first, second, third etc. years based on 

some general rules on what determines the pattern of remittances that have been discussed in the 

international literature on emigration. As this author reconstructed also the remittances for Austria-

Hungary – for which much better data are available – he could double-check his results and found 

that the series for this latter country was very close to the one he constructed by using the general 

rules presented in the literature.  

As to the GDP series, Istat (1957) presented an estimates of Italy’s national accounts for the 1861-

1956 years which included a detailed reconstruction of both production side and expenditure side at 

current prices, and of the latter alone at constant (1938) prices; 1938-price product series were also 

provided for core agriculture (cultivation and herding) and for manufacturing industry. However, 

this work lacked key series (such as output by sector at constant prices), details on methodology and 

sources, and an appropriate degree of skepticism about official statistical sources (Cohen and 

Federico 2001). These series were only partially improved by a team of scholars led by the 

economist Giorgio Fuà, which provided new estimates of value added by sector at constant (1938) 

prices, implicit deflators by sector and use, and a comprehensive series on the capital stock from 

1881 onwards (Ercolani, 1969; Fuà, 1965, 1969; Vitali, 1969). Yet, the Fuà team did not attempt to 

rebuild the core of the work by Istat: the estimates of value added at current prices. For this reason 

many scholars, troubled by flaws in the original data, remained unconvinced by this revision 

(Cohen and Federico 2001). 
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It was only on occasion of the 150th anniversary of Italy’s unification, celebrated in 2011, that a 

project coordinated by the Bank of Italy presented a reconstruction of the national accounts, 

complete in both the production and expenditure sides, for the whole century and a half since 

unification (Baffigi 2011; Brunetti, Felice and Vecchi 2011). 

In this paper, we test the Fenoaltea’s argument by using a new dataset which, for the CA, uses the 

Istat (1957) series for the years 1861-1867 and the Morys (2006) series for the years 1868-1913. As 

to GDP, total investments; investment in constructions; and investments in plant, machinery, and 

transport equipment it relies on the new series that have been provided by the Bank of Italy for the 

150th anniversary of the nation’s political unification (Baffigi 2011). Lastly, the series of Italy’s real 

exchange is drawn from Fenoaltea (2011).2 

 

 

 

3. The evolution of Italy’s current accounts 

 

Figure 1 shows the evolution of Italy’s BOP from 1861 to 1913. The dynamics of the CA to GDP 

and of the trade balance to GDP ratios are distinctly reported. The trade balance was negative 

throughout the period under investigation. This persistent deficit was at least partially covered by 

other headings of the CA balance, above all remittances of Italian emigrants abroad and tourism. As 

a result, the CA balance performed far better and was positive in 21 years out of 54. A persistent 

CA surplus was obtained for eighteen years in a row from 1891 to 1908. However, there were also 

three periods of persistent CA deficits: 1861-70, 1879-90, and 1909-13.3 

                                                 
2 Italy followed a bimetallic standard from 1861 to 1866, when convertibility was suspended in the wake of war against 

Austria. Italy re-enacted gold convertibility in 1883, but was forced to suspend specie payment again in 1893. Mint 

parity was achieved again in 1903 and maintained until the outbreak of WW1, but convertibility of bank notes into 

specie was not introduced. In sum, Italy was the jure on gold from 1883 to 1893 and de facto on gold from 1903 to 

1914 (Morys 2006). The nominal exchange rate of the lira was therefore semi-flexible, in the sense that it could fall 

below the metal parity of the currency unit but not rise above it. With the nominal exchange rate at par, the real 

exchange rate rises with an increase in the domestic price level, relative to that abroad (world-wide, commodity prices 

fell from the early 1870s to the mid-1890s, and then rose steadily). But the domestic prices of imported goods remain 

tied to their foreign prices, converted into lire at a constant exchange rate; the relative increase in the domestic price 

level is due entirely to the increase in the price of the goods least subject to import competition, real estate and services 

first and foremost. Thus, Fenoaltea (2011: Table 2.05) calculated the real rent index and used it as a proxy of real 

exchange. We also use it in our dataset. 
3 By contrast, Spain showed persistent CA deficits from 1850 to 1890. These were followed by a period, between 1891 

and 1913, in which surpluses prevailed, with the exception of the years 1899-1904 (Prados de la Escosura 2010). 
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Fig. 1 – CA/GDP and TB/GDP ratios in Italy (1861-2000) 
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Legend: CA/GDP = Current Account to GDP ratio; TB/GDP = Trade Balance to GDP ratio. 

 

 

Figure 2 shows the dynamics of real investments in Italy: the series of investments in constructions; 

in plant, machinery and transport equipment; and total investments are distinctly reported. 

Total investments grew from 1861 to 1865, but then they declined for e few years in the wake of the 

war against Austria. They doubled from 1871 to 1874 (the so-called “feverish triennium”); after ups 

and downs they dropped back in the late 1870s. The 1880s saw another upswing, which was 

followed by a fall in the following decade. Investment began to accelerate sharply at the end of the 

19th century until 1907. This was the year of world crisis, when Italy’s accumulation activity 

reached a peak which was followed by another fall in the five years leading to WW1. 

In brief, in the years from Unification to WW1 the Italian economy went through a number of 

investment cycles that were characterized by phases of rapid growth followed by sharp downward 

swings. Fluctuations over time were sharper in industrial investments (plant, machinery and 

transport equipment) than in construction. Industrial investments also exhibited a higher growth 

trend: in 1861 investments in constructions were three times as high as those in plant, machinery 

and transport equipment, whereas in 1907, at the peak of the Italian pre-WW1 investment cycle, the 

latter were three times as high as the former. The higher dynamics of industrial investment, as 

compared to investment in other sectors, triggered structural change in the Italian economy and 
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facilitated a shift of productive factors from low to high productivity activities, especially from 

agriculture and constructions to manufactures. 

Another point to be emphasized is that upswings in the investment cycle occurred at a time when 

the CA balance was in deficit or showed a sharp decrease of its surpluses. The only exception is 

represented by the years from 1901 to 1905, which were characterized by both a boom in 

investment activity and growing CA surpluses, which were due to the increasing revenues from 

emigrants remittances. However, the 1907 peak in the investment cycle was preceded by a sharp 

decline in the CA surpluses in 1905 and 1906.  

 

 

 

Fig. 2 – Real investments in Italy (1861-1913)* 
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4. Testing the Fenoaltea’s thesis: an econometric strategy 

 

Persistent external deficits can constrain economic growth because they can increase the interest 

rates the nation has to pay to attract foreign capital, and impose an excessive burden on future 

generations increasing interest payments and lowering the standard of living. This is the thesis 

underlying the Bonelli-Cafagna view. However, there are also cases in which persistent CA deficits 
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are not linked to severe domestic macroeconomic imbalances and hence they do not curb economic 

development. As anticipated in the Introduction, Fenoaltea (2011) suggests that Italy’s external 

deficits in the years 1860-1913 were determined by capital inflows, that boosted the investment 

cycle, i.e., they were used to finance investments in constructions and the imports of machinery, 

technology, raw materials, and other capital goods, which in turn prompted economic growth. 

Hence, a BOP disequilibrium appears because the nation imports more capital than before. As a 

result, the real exchange rate rises (as the currency appreciates, or the domestic price level increases 

relative to the foreign one). This surge in the real exchange rate in turn increases the trade deficit 

and the CA deficit (as the trade balance is by far the main component of the CA balance): the trade 

deficit and capital imports rise together, and the real exchange rate rises too. A similar argument 

holds if the initial equilibrium is disturbed in the opposite sense, by a reduction in capital imports: 

the trade deficit and capital imports decline together, and the real exchange rate also declines.  

Fenoaltea shows that, prior to WW1, the Italian currency was strong when the trade deficits and 

capital flows were high, and weak when they were low. With a brief exception in the early 1870s, 

the movement in the real exchange rate was parallel to that in the trade deficit and capital imports: 

the trade-deficit cycle was generated by the capital-import cycle, and not vice-versa. 

The increasing integration of capital markets in the years of the “classical” gold standard led Italy to 

participate fully in the financial relations between the core and the periphery of the world economy. 

The world cycle in capital flows stemmed from the long swing in the confidence of core countries’ 

investors – especially British savers – in the investment in the periphery. Data on the premium 

required to invest in Italian bonds show that it followed a pattern similar to that of the entire 

periphery. Thus, the Italian investment cycle seems to have been no more than the Italian 

component of a world-wide investment cycle: the willingness of non-Italians to invest in Italy rose 

and fell with their willingness to invest in the periphery as a whole, without significant peculiarities 

tied to Italy itself.  

The Fenoaltea’s argument can be represented by this sequence of causation (henceforth, Fenoaltea’s 

cycle):   

 

 

↑↓ Foreign capital inflows → ↑↓ real exchange rate → ↑↓ trade deficits→ ↑↓ CA deficits→ ↑↓  real 

investment 
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This nexus among the changes in real exchange rate, CA balance and real investment can be 

analysed in an econometric framework by using techniques appropriate for estimating long run 

equilibrium and testing causation. In the case of time series data a test for the direction of causation 

is suggested by Granger (1969). For simplicity, Equations (1) to (4) present the testing strategy for 

the bivariate case. A variable X improves the prediction of a variable Y, that is X Granger causes Y, 

if current Y can be predicted better by using past values of X than by not doing so, given that all 

other past information in the information set is used. Suppose X and Y are linear covariance 

stationary time series.4 Thus X and Y can be written as follows:  

(1)   
 

 
m

i

n

j
tjtjitit YbXaX

1 1

  

(2)    
 

 
m

i

n

j
tjtjitit uXdYcY

1 1

 

 

where tt u,  are zero mean and finite covariance matrix random vector. The causality test is  

 

a) X causes Y if njdH j ,...,1,0:0   is rejected 

b) Y causes X if njbH j ,...,1,0:0   is rejected 

 

Bidirectional causality occurs if both (a) and (b) hold. Unidirectional causality from X to Y  occurs 

if (a) holds but (b) does not. In order to test these null hypothesis in (a) and (b), F statistics are 

calculated for jointly significance of the jd  in equation (1) and for jb  in equation (2).  

For the Granger causation test, the hypothesis of covariance stationarity of the time series used is 

crucial to avoid spurious results. In general, the levels of the time series are not covariance 

stationary while their first difference are stationary. The first difference of these variables ( X  and 

Y ) are stationary, while X and Y are not. If these are the statistical properties of the variables, we 

can only test for Granger causation by using first difference stationary models, that is 

 

                                                 
4 Time series are said to be covariance stationary if their moments up to the second order do not depend on time. Hence, 

for instance the mean must be constant and the shocks affecting stationary series have only temporary effects. These 

time series are also said I(0). By contrast a series is said to be difference stationary if its first difference is stationary but 

the series itself is not. A property of difference stationary series is that they do not have necessarily constant means and 

the variance grows with time without limit, moreover the shocks affecting them are permanent. These series are also 

said I(1). 
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(3)  
 

 
m

i

n

j
tjtjitit YbXaX

1 1

  

(4)  
 

 
m

i

n

j
tjtjitit uXdYcY

1 1

 

 

However, the nexus among real exchange rate, CA deficit (or surplus) and real investment may be a 

long run relationship. If this long run nexus exists but we do not include it in the estimation of 

models (3) and (4) we have mis-specification and “spurious causality”. Hence, we have to test for 

Granger causation, to take into account the possible long run relationship among the levels (values) 

of real exchange rate, CA, and real investment among their short run dynamics. Granger type 

causality tests for a long run relationship are valid if the relevant variables are found to be 

cointegrated, that is they move together so closely over the long run that they share a stochastic 

(and possibly also deterministic) trend in common. In this latter case, as stressed by Granger (1988), 

there is a presumption for causality to run in at least one direction.  

Suppose X is the CA to GDP ratio, Z the real exchange rate and Y is the real investment. Moreover 

suppose these series are not covariance stationary, but they are cointegrated co-moving over time. 

In this case a three variables generalization of the Granger causality test, as in point (a) and (b) 

stated before, must be performed on the following ECM models:  

 

(5)           
 




 
m

i

n

j
tt

K

k
ktkjtjitit ECTZeYbXaX

1 1
1

1

  

(6)           
 




 
m

i

n

j
tt

K

k
ktkjtjitit ECTZfXdYcY

1 1
1

1

  

(7)           
 




 
m

i

n

j
tt

K

k
ktkjtjitit ECTXlYhZgZ

1 1
1

1

  

 

where ECT  is the error correction term derived by cointegration analysis representing the long run 

equilibrium among the variables. 

Suppose that the cointegration does not exists among these variables the ECM models above 

collapse in these short run specifications (ADL models) 

 

(8)           
  

 
m

i

n

j
t

K

k
ktkjtjitit ZeYbXaX

1 1 1

  
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(9)           
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 
m

i

n

j
t

K

k
ktkjtjitit ZfXdYcY

1 1 1

  

     (10)           
  

 
m

i

n

j
t

K

k
ktkjtjitit XlYhZgZ

1 1 1

  

 

 

The Fenoaltea’s thesis states that the real exchange rate dynamics is exogenous with respect to CA 

and investment variables, that is it only depends on its past values. This implies jh = kl = 0 in model 

(10). CA variations are Granger caused by real exchange rate dynamics and hence 0jb  in model 

(8), while the dynamics of real investment is Granger caused by the CA fluctuations. This latter 

implies that in model (9) possibly 0jf .  

The existence of this time lags structure in the above models is justified as follows:  

a) It takes time for a change in real exchange rate to affect import and export spending, so the 

change in current account lags the change in real exchange rate; 

b) It takes even more time to install capital equipment, so that investment can lag the real 

exchange rate and the current account variations. 

This time lag structure makes sense since Fenoaltea (2011) stresses that in post-Unification Italy 

real the exchange rate was flexible. If for more than a half of the years from 1861 to 1913 the 

nominal exchange rate was fixed to mint parity, both prices and wages were flexible thereby getting 

the real exchange rate adjusted by movements in the relative price levels. When, from 1866 to 1882 

and again from 1893 to 1903, the convertibility of the Italian lira was suspended, the real exchange 

rate was doubly flexible as its adjustment was pushed by movements in both nominal exchange rate 

and the relative price levels.  

To sum up, the causality testing procedure involves three steps. The first step is to test whether our 

variables of interests are stationary or not (integration analysis). If they are not stationary, the 

second step is to test for cointegration, that is for the existence of long run relationships among 

them. If cointegration exists, Granger causality must be tested on the ECM models 5-7, if 

cointegration does not exist, on models 8-10.  

Hence, in the following we present  the results of the univariate integration analysis on the series.5 

In particular, Table 1 summarizes the final outcomes for ADF (OLS/GLS) and KPSS tests for the 

                                                 
5 We perform ADF tests (OLS/GLS) and KPSS test. The null of the ADF tests is non stationary series (unit root) while 

the null of the KPSS is stationary series. Hence, if both reject their nulls then we have no confirmation, but if test ADF 

rejects the null but test KPSS does not (or viceversa) we have confirmation. See Dickey and Fuller (1979) and 
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levels and first differences of the variables involved in the Fenoaltea’s cycle by using different 

specifications and lags. All the variables in levels are non stationary, in particular I(1), so we need 

to use in our analysis their first differences.  

Table 2 shows that there is no cointegration between the variables involved in the Fenoaltea’s cycle: 

the relationships among real exchange rate, CA to GDP ratio, and different real investment series 

have a short-medium term nature, that is these variables do not share common trends in the long 

run.6 This result implies that we have to use the ADL models 8-10. Tables 3 to 5 presents the results 

of Granger causality for different ADL models (different lags). From all the specifications in all the 

Tables the exogeneity of the real exchange rate strongly emerges: changes in the CA to GDP ratio 

and in investment do not cause variations in the real exchange rate. That is, in the years 1861-1913 

real exchange rate movements seem to be due to external shocks, i.e. in foreign capital inflows as 

suggested by Fenoaltea.  

Moreover, Tables 3 to 5 present the Granger causation analysis including the variations in real 

investment to close the Fenoaltea’s cycle. In particular, Table 3 considers the real investment in 

plant, machinery and transport equipment; Tables 4 the real investment in constructions, and Table 

5 the real total investment. All the ADL specifications (for different lags) presented in these Tables 

support Fenoaltea’s argument. We find unidirectional Granger causation from real exchange rate to 

the CA to GDP ratio: Italy’s persistent external deficits in the years 1861-1913 were determined by 

capital inflows and not by impulses that rose in the market for goods. We also find unidirectional 

Granger causation from the CA to GDP ratio to all the real investment series we consider. That is, it 

seems that CA deficits were used to trigger a general investment cycle which included both 

construction and industrial investment.  

Unfortunately, data that disaggregate capital inflows between FDI and portfolio investments are not 

available for pre-WW1 Italy. 

Nonetheless, it is well-known that, starting from the 1880s, foreign capital flew to Italy to boost 

investments in transport (railways and tramways) and utilities (gas, light and water supply) which 

sustained a progressive process of urbanization in the largest centers of the peninsula, as Milan, 

Genoa, Turin, and Naples. At the same time, foreign entrepreneurs started successful ventures 

capital- and technology- intensive industries, such as electricity and electro-mechanics, but also in 

cotton (Zamagni 1978).  

                                                                                                                                                                  
Kwiatkowski et al. (1992). For a detailed analysis of the results of the integration analysis by using ADF (GLS) and 

KPSS see Pistoresi and Rinaldi (2013). 
6 The no cointegration result is also obtained with DOLS and Johansen cointegration procedure. For DOLS see Stock 

and Watson (1993) while for Johansen procedure see Johansen (1991).  
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On the eve on WW1, there were several industries in Italy that were characterized by a substantial 

presence of foreign capital. In the energy industry (basically, electricity), FDI accounted for nearly 

50 per cent of the total capital invested in that sector. Moreover, foreign-owned firms controlled 13 

per cent of share capital in the textile industry, 43 per cent in electrical equipment, 33 per cent in 

chemical. That is, FDI tended to privilege those industries in which Italian entrepreneurship was 

weaker and in which the amount of capital needed for investment was larger and not immediately 

available on the domestic financial market (Colli 2010).  

In the 1880s, the introduction of gold standard and a massive international gold loan which came 

with it, boosted investment in the real estate and constructions especially for the development of the 

capital of the newly created Kingdom of Italy, Rome (Di Martino 2012). 

International portfolio investments in Italy were principally constituted by the purchase of Italy’s 

sovereign bonds by foreign investors (Di Martino 2001). The share of Italy’s public debt in foreign 

hands amounted to 21.2 per cent in 1861 and reached a 41.5 per cent peak in 1889. Then it 

progressively decreased up to a 13.5 per cent minimum in 1906, which was followed by a new 

increase that led it to 20.2 in 1913 (Zamagni 1993). In addition to servicing to public debt, this 

money was used for the setting-up of the state’s institutions and the creation of infrastructures. As 

to the former, the army, the navy and education made the lion’s share. Military procurements 

provided the main business opportunities to the first private big businesses. The procurement 

necessities of the Navy drove in 1884 to the establishment of the first large-scale iron and steelwork 

in Terni. As to the latter, the bulk of the spending went to the construction of the nation’s railways 

network. The main long-distance railway lines were laid down in the 1860s and early 1870s; local 

networks followed in the 1880s and 1890s (Schram 1997). Although the lines were privately owned 

until 1884, they were heavily dependent on state subsidies and even then required two massive 

interventions to prevent bankruptcy before the Italian rails were nationalized in 1905 (Cohen and 

Federico 2001). 

At least until the end of the 19th century, railways had little effect in leading the expansion of Italy’s 

backward engineering and metallurgical industries. By contrast, the impact of railways on the 

construction industry was more significant: during the two main investment cycles in the railways – 

in the 1860s and in the 1880s – about one-third of value added in the construction industry was due 

to the demand from the Italian railways (Fenoaltea 1983).  

Moreover, new roads were laid down, the telegraph and postal systems were developed in order to 

reach the most remote areas in the country, and in 1881 also the public telephone network entered in 

operation. As a result, from 1861 to 1913 the Italian railways rose from 1,829 to 17,649 km; roads  

from 100,000 to 148,000 km (not including local roads); the telegraph lines from 9,860 to 53,518 



15 
 

km; the number of post offices from 2,220 to 9,837; and telephone subscribers from zero to 89,843 

(Zamagni 1993). 

 

 

5. Conclusions 

 

By using Granger causation analysis and a new dataset, this paper tests the Fenoaltea’s thesis with 

regard to both the genesis of CA fluctuations and of the investment cycle over the 1861-1913 years. 

The econometric results suggest that  the persistent deficits in the 1860s, 1880s and in the five years 

prior to WW1 were generated by variations in capital inflows, as in Fenoaltea, and not by the 

dynamics of the GDP, as in the Bonelli-Cafagna view. This paper also finds evidence in support of 

the Fenoaltea’s thesis that these CA deficits triggered a general investment cycle which included 

both construction and industrial investments Hence, Italy’s persistent CA deficits seem to have 

resulted from capital inflows that allowed investment to rise and, in turn, to boost economic growth. 

Capital inflows consisted of both FDI and portfolio investments. The former flew to transports, 

utilities and to capital- and technology- intensive industries – such as energy, electrical equipment, 

chemicals – in which Italian entrepreneurship was weaker. The latter were principally constituted 

by the purchase of Italy’s sovereign bonds by foreign investors. In addition to servicing to public 

debt, this money was used for the setting-up of the state’s institutions and the creation of 

infrastructures, among which the national railway network stood out. 
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Tables  

 

 

Table 1. Stationarity of Italy’s current account to GDP ratio, real exchange rate, real total 
investment, real investment in machinery and equipment, real investment in construction- A 
summary 
 

Variable LAGS used in the 

ADF and KPSS tests  

Degree of integration 

from the ADF test - 

OLS 

Degree of integration 

from the ADF test – 

GLS 

Degree of integration 

from the KPSS test 

Current Account 

/GDP 

    

CA/GDP 0  I(0)/I(1) I(0) I(0) 

CA/GDP 1 I(0)/I(1) I(0)/I(1) I(1) 

CA/GDP 4  I(1) I(1) I(0) 

Δ (CA/GDP) 0 I(0) I(0) I(0) 

Δ (CA/GDP) 1 I(0) I(0) I(0) 

Real Exchange rate     

  0  I(1) I(1) I(1) 

  1 I(1) I(1) I(1) 

  4 I(1) I(1) I(1) 

Δ  0 I(0) I(0) I(0) 

Δ  1 I(0) I(0) I(0) 

Real total 
investment 

    

real Total I  0  I(1) I(1) I(1) 

real Total I 1 I(1) I(1) I(1) 

real Total I  4 I(1) I(1) I(1) 

Δ real Total I 0 I(0) I(0) I(0) 

Δ real Total I 1 I(0) I(0) I(0) 

Real investment in 
plant, machinery 

and transport 
equipment  

    

real IE 0  I(1) I(1) I(1) 

real IE 1 I(1) I(1) I(1) 

real IE 4 I(1) I(1) I(1) 

Δ real IE 0 I(0) I(0) I(0) 

Δ real IE 1 I(0) I(0) I(0) 

Real investment in 
constructions 

    

real IC 0  I(1) I(1) I(1) 

real IC 1 I(1) I(1) I(1) 

real IC 4 I(1) I(1) I(1) 

Δreal IC 0 I(0) I(0) I(0) 

Δreal IC 1 I(0) I(0) I(0) 

 
Notes:  I(0) means stationary series (no unit root is present). I(1) means non stationary series (i.e presence of at least one unit root).  Note these tests 
are available on a preliminary draft of the paper (Pistoresi and Rinaldi, 2013). For real investment construction series , the results are available on 
request.  
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Table 2. Long run comovements (common trends) among current account to GDP ratio, real 
exchange rate, and real investment series (logs) - Engle and Granger cointegration analysis  
 

Engle – Granger long run regression: ttt realGDPGDP/CA   21  

Variables 
0H : unit root in t , no cointegration 

CA/GDP, ε 
 

Test = - 2.65, p- value = 0.23, does not reject 0H : NO COINTEGRATION 

CA/GDP, ε, real investment  (total) 
 

Test = -2.77, p- value = 0.36, does not reject 0H :  NO COINTEGRATION 

CA/GDP, ε, real IE (plant, machinery and transport equipment) 
 

Test = - 2.86, p- value = 0.32, does not reject 0H : NO COINTEGRATION 

CA/GDP, ε, real investment (construction) 
 

Test = - 3.05, p- value = 0.25, does not reject 0H : NO COINTEGRATION 

 
Notes: 5% critical values fot the Engle – Granger ADF  test for cointegration: -3.80 ( two regressors  included)   -4.16 (three regressors included)  see 
Philips – Ouliaris (1990). P-values in Mac Kinnon (1996). The no cointegration result is also obtained Johansen cointegration procedure - Johansen 
(1991).  
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Table 3. Current account to GDP ratio, real exchange rate and real investment in plant, 
machinery and transport equipment - Granger causality  

 

ttttt ...realIE......)GDP/CA(GDP/CA    111111  

 
 

0H : the past does not matter 
F test – p-value Outcome Conclusion 

ADL(1,1) 010 :H  
p-value = 0.60 

Fail to reject 0H  
Changes in I growth do not cause CA/GDP 

ADL(2,2) 0210  :H  
p-value = 0.84 

Fail to reject 0H  
Changes in I growth do not cause CA/GDP 

 
ADL(3,3) 
 

03210  :H  
p-value = 0.62 

Fail to reject 0H  
Changes in I growth do not cause CA/GDP 

ADL(1,1) 010 :H  
p-value = 0.06 

Reject 0H (6%) 
Changes in exchange rate cause CA/GDP 

ADL(2,2) 0210  :H  
p-value = 0.04 

Reject 0H  
Changes in exchange rate cause CA/GDP 

ADL(3,3) 03210  :H  
p-value = 0.00 

Reject 0H  
Changes in exchange rate cause CA/GDP 

ttttt ...realIE......)GDP/CA(LrealIE    111111  

 
 

0H : the past does not matter 
F test – p-value Outcome Conclusion 

ADL(1,1) 010 :H  
p-value = 0.05 

Reject 0H  
Changes in CA/GDP cause I growth  

ADL(2,2) 0210  :H  
p-value = 0.00 

Reject 0H  
Changes in CA/GDP  cause I  growth 

ADL(3,3) 03210  :H  
p-value = 0.01 

Reject 0H  
Changes in CA/GDP  cause I  growth 

ADL(1,1) 010 :H  
p-value = 0.21 

Fail to reject 0H  
Changes in exchange rate do not cause I growth 

ADL(2,2) 0210  :H  
p-value = 0.76 

Fail to reject 0H  
Changes in exchange rate do not cause I growth 

ADL(3,3) 03210  :H  
p-value = 0.15 

Fail to reject 0H  
Changes in exchange rate do not cause I growth 

 

ttttt ...realIE......)GDP/CA(    111111  

 
 

0H : the past does not matter 
F test – p-
value 

Outcome Conclusion 

ADL(1,1) 010 :H  
p-value = 0.37 

Fail to reject 0H  
Changes in CA/GDP does not cause exchange rate 

ADL(2,2) 0210  :H  
p-value = 0.94 

Fail to reject 0H  
Changes in CA/GDP does not cause exchange rate 

ADL(3,3) 03210  :H  
p-value = 0.18 

Fail to reject 0H  
Changes in CA/GDP does not cause exchange rate 

ADL(1,1) 010 :H  
p-value = 0.29 

Fail to reject 0H  
Changes in I growth do not cause exchange rate 

ADL(2,2) 0210  :H  
p-value = 0.81 

Fail to reject 0H  
Changes in I growth do not cause exchange rate 

ADL(3,3) 03210  :H  
p-value = 0.41 

Fail to reject 0H  
Changes in I growth do not cause exchange rate 

 
Notes: The no cointegration result implies we estimate an ADL models instead of an ECM models. Robust standard errors estimation. 
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Table 4. Current account to GDP ratio, real exchange rate and real investment in  
constructions - Granger causality  

 

ttttt ...realIC......)GDP/CA(GDP/CA    111111  

 
 

0H : the past does not matter 
F test – p-value Outcome Conclusion 

ADL(1,1) 010 :H  
p-value = 0.22 

Fail to reject 0H  
Changes in I growth does not cause  CA/GDP 

ADL(2,2) 0210  :H  
p-value = 0.55 

Fail to reject 0H  
Changes in I growth does not cause CA/GDP 

 
ADL(3,3) 
 

03210  :H  
p-value = 0.26 

Fail to reject 0H  
Changes in I growth do not cause CA/GDP 

ADL(1,1) 010 :H  
p-value = 0. 10 

Reject 0H (10%) 
Changes in exchange rate cause  CA/GDP 

ADL(2,2) 0210  :H  
p-value = 0.03 

Reject 0H  
Changes in exchange rate  cause CA/GDP 

ADL(3,3) 03210  :H  
p-value = 0.001 

Reject 0H  
Changes in exchange rate cause CA/GDP 

ttttt ...realIC......)GDP/CA(LrealIC    111111  

 
 

0H
: the past does not matter 

F test – p-value Outcome Conclusion 

ADL(1,1) 010 :H  
p-value = 0.42 

Fail to reject 0H  
Changes in CA/GDP does not cause I growth  

ADL(2,2) 0210  :H  
p-value = 0.16 

Fail to reject 0H  
Changes in CA/GDP does not cause I  growth 

ADL(3,3) 03210  :H  
p-value = 0.012 

Reject 0H  
Changes in CA/GDP cause I  growth 

ADL(1,1) 010 :H  
p-value = 0. 07 

Fail to reject 0H  
Changes in exchange rate does not cause  I growth 

ADL(2,2) 0210  :H  
p-value = 0.43 

Fail to reject 0H  
Changes in exchange rate   does not cause  I growth 

ADL(3,3) 03210  :H  
p-value = 0.15 

Fail to reject 0H  
Changes in exchange rate   does not cause  I growth 

 

ttttt ...realIC......)GDP/CA(    111111  

 
 

0H : the past does not matter 
F test – p-
value 

Outcome Conclusion 

ADL(1,1) 010 :H  
p-value = 0.76 

Fail to reject 0H  
Changes in CA/GDP   does not cause exchange rate 

ADL(2,2) 0210  :H  
p-value = 0.93 

Fail to reject 0H  
Changes in CA/GDP    does not cause  exchange rate 

ADL(3,3) 03210  :H  
p-value = 0.11 

Reject 0H  
Changes in CA/GDP    does not cause  exchange rate 

ADL(1,1) 010 :H  
p-value = 0.19 

Fail to reject 0H  
Changes in I growth  does not cause  exchange rate 

ADL(2,2) 0210  :H  
p-value = 0.31 

Fail to reject 0H  
Changes in I growth   does not cause  exchange rate 

 
ADL(3,3) 
 

03210  :H  
p-value = 0.38 

Fail to reject 0H  
Changes in I growth   does not cause  exchange rate 

 
 
Notes: The no cointegration result implies we estimate ADL models instead of an ECM models. Robust standard errors estimation. 
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Table 5. Current account to GDP ratio, real exchange rate and real total investments - 
Granger causality  
 

ttttt ...realI......)GDP/CA(GDP/CA    111111  

 
 

0H : the past does not matter 
F test – p-
value 

Outcome Conclusion 

ADL(1,1) 010 :H  
p-value =0.04 

Reject 0H  
Changes in I growth cause CA/GDP variations 

ADL(2,2) 0210  :H  
p-value = 0.23 Fail to reject 0H  Changes in I growth do not cause CA/GDP variations 

ADL(3,3) 03210  :H  
p-value = 0.33 Fail to reject 0H  Changes in I growth do not cause CA/GDP variations 

ADL(1,1) 010 :H  
p-value = 0.10 

Reject 0H (10%) 
Changes in exchange rate cause CA/GDP variations 

ADL(2,2) 0210  :H  
p-value = 0.05 

Reject 0H  
Changes in exchange rate cause CA/GDP variations 

ADL(3,3) 03210  :H  
p-value = 0.01 

Reject 0H  
Changes in exchange rate cause CA/GDP variations 

ttttt ...realI......)GDP/CA(LrealI    111111  

 
 

0H : the past does not matter 
F test – p-
value 

Outcome Conclusion 

ADL(1,1) 010 :H  
p-value = 0.15 

Fail to reject 0H  
Changes in CA/GDP do not cause I growth  

ADL(2,2) 0210  :H  
p-value = 0.06 

Reject 0H (6%) 
Changes in CA/GDP  cause I  growth        

ADL(3,3) 03210  :H  
p-value = 0.16 

Reject 0H  
Changes in CA/GDP  do not cause I  growth        

ADL(1,1) 010 :H  
p-value = 0.20 

Fail to reject 0H  
Changes in exchange rate do not cause I growth 

ADL(2,2) 0210  :H  
p-value = 0.07 

 Reject 0H (7%) 
Changes in exchange rate  cause I growth 

ADL(3,3) 03210  :H  
p-value = 0.02 

 Reject 0H  
Changes in exchange rate  cause I growth 

 

ttttt ...realI......)GDP/CA(    111111  

 
 

0H : the past of the current  

account does not matter 

F test – p-
value 

Outcome Causality Conclusion 

ADL(1,1) 010 :H  
p-value = 0.72 

Fail to reject 0H  
Changes in CA/GDP does not cause exchange rate 

ADL(2,2) 0210  :H  
p-value = 0.96 

Fail to reject 0H  
Changes in CA/GDP does not cause exchange rate 

ADL(3,3) 03210  :H  
p-value = 0.19 

Fail to reject 0H  
Changes in CA/GDP does not cause exchange rate 

ADL(1,1) 010 :H  
p-value = 0.34 

Fail to reject 0H  
Changes in I growth do not cause exchange rate 

ADL(2,2) 0210  :H  
p-value = 0.52 

Fail to reject 0H  
Changes in I growth do not cause exchange rate 

ADL(3,3) 03210  :H  
p-value = 0.55 

Fail to reject 0H  
Changes in I growth do not cause exchange rate 

 
Notes: The no cointegration result implies we estimate an ADL models instead of an ECM models. Robust standard errors estimation. 
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