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The Marshall Plan (1948-1952) was the largest aid transfer in history. This
paper estimates its effects on Italy’s postwar economic development. It exploits
differences between Italian provinces in the value of reconstruction grants they
received. Provinces that could modernize their infrastructure more quickly
experienced higher increases in agricultural production, especially for perishable
crops. In the same provinces, we observe larger investments in labor-saving
machines, the entry of more firms into the industrial sector, and a larger expansion
of the industrial and service workforces.

he Marshall Plan, sponsored by the United States between 1948 and
1952 to help Europe recover from WWII, is the largest economic and
financial aid program ever experienced in the world (Zamagni 1997).
It transferred to European countries $130 billion (in 2010 USD)—
around 5 percent of U.S. GDP in 1948—which was mainly used to
provide immediate relief and to fund the reconstruction.! Economic
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"' To put the size of the Marshall Plan in perspective, consider the recent level of U.S. foreign
aid. In fiscal year 2019, the United States Agency for International Development (USAID)
fully or partially managed $16.8 billion in assistance (https://www.usaid.gov/results-and-data/
budget-spending). The Federal Emergency Management Agency (FEMA), which coordinates the
response to domestic disasters, had a $15 billion budget for 2018 (https://www.dhs.gov/sites/
default/files/publications/FEMA%20FY 18%20Budget.pdf).
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historians have long recognized the importance of the Marshall Plan in
developing pro-market institutions in Western Europe (e.g., De Long
and Eichengreen 1993; Casella and Eichengreen 1996; Hogan 1987).
However, little is known about its causal effect on the recovery and
development of local economies within European countries. The major
empirical challenges to this line of research were the lack of geographi-
cally detailed data on the use of Marshall Plan aid and the identification
of quasi-random variation in the allocation of resources within recipient
countries.

In this paper, we study how the Marshall Plan’s investments in
reconstruction affected the postwar economic development of Italian
provinces. Italy was the third largest recipient of Marshall Plan aid. It
received $12 billion between 1948 and 1952—on average, 2.3 percent
of its GDP for five years (Fauri 2006). The Marshall Plan encompassed
three types of interventions: reconstruction grants to the Italian govern-
ment for rebuilding public infrastructure (74 percent of total aid), in-kind
subsidies during the first postwar years (24 percent), and direct loans to
privately owned firms (2 percent). In this paper, we focus on the recon-
struction grants, while controlling for the distribution of the other two
forms of Marshall Plan aid.

We digitized data on all 14,912 Marshall Plan reconstruction projects
in Italy, as well as data on war damage documented by U.S. authori-
ties between 1947 and 1949. We then matched this information with
both prewar and postwar economic outcomes from the Italian Bureau of
Statistics for the 91 provinces existing in 1952, as well as detailed data on
Allied bombing during WWII compiled by the U.S. Air Force.

We start our analysis by showing that there is a positive correlation
between the amount of Marshall Plan grants received by a province and
its post-war development. However, provinces that had ex-ante higher
potentials may have been allocated more reconstruction funds. To solve the
potential endogeneity of the OLS, we instrument the amount of reconstruc-
tion money with the intensity of Allied air strikes in each province during
the last stages of WWII. Specifically, we exploit a change from strategic to
tactical Allied bombing following Italy’s surrender in 1943. After its capit-
ulation, Italy became an active warfront between the German army, coming
down from the north, and the Allied army, moving up from the south. In
this period, Allied air forces focused on tactical bombings intended mainly
to help their ground troops break through enemy lines. The distribution of
these tactical air attacks was mostly driven by war-related events, such as
land battles and intelligence on the movement of troops and supplies, not
by other local factors, such as prewar economic conditions.
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In addition to not being correlated with prewar economic characteris-
tics and with the prewar stock of transportation infrastructure, post-armi-
stice tactical bombings are a strong predictor of reconstruction grants
during the Marshall Plan because these bombings were often targeted at
public infrastructure. A 1-standard-deviation increase in post-armistice
tactical bombing tonnage (1,681 tons) is correlated with damage valued
21 percent higher and 22 percent more grant money. More than half of
the Marshall Plan reconstruction funds (52 percent) were employed to
rebuild Italy’s road and railway networks. This finding is consistent with
historians’ accounts that identify Italy’s broken transportation systems as
the main constraint on its economic recovery (Fauri 2006). Moreover, we
show that greater bombing damage during WWII required that provinces
build new infrastructure instead of just restoring preexisting roads and
railways. These findings support the hypothesis that more widespread
destruction during the war decreased the opportunity cost of radical
updates to the transportation system after the arrival of international
grants.

We find three key results. First, the Marshall Plan had a positive effect
on Italy’s economic development. Provinces with more reconstruction
funds experienced larger increases in agricultural production—between
10 and 20 percent for major crops. This effect started only after the
completion of the first public infrastructure funded through the Marshall
Plan, close to ten years after the first Allied air raids. This finding indi-
cates that our main results are indeed driven by the reconstruction effort
funded through the Marshall Plan rather than stemming from other
war-related events or the bombing itself. The fact that provinces with
more bombings and greater damage were able to redesign their trans-
portation systems out of necessity played an important role. More effi-
cient roads and railways allowed farmers to reach more distant markets
more quickly, essentially increasing demand for their agricultural prod-
ucts. Consistent with this fact, the estimated effect of reconstruction
grants is positive and large for perishable crops (a threefold increase for
fruit with a short shelf-life), but not statistically different from zero for
products with a very long post-harvest life (8 percent decrease for tree
nuts).

Second, in addition to increased production, we observe structural
changes in the labor markets. In provinces with more reconstruction
money, the number of agricultural workers decreased disproportionately
by 21 percent. Manual labor was replaced with mechanical tools. We
observe, for example, a fourfold increase in the use of tractors. General-
purpose motorized machines had become increasingly important on
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American farms during the first half of the twentieth century, but their
adoption in Italy was still low at the beginning of the Marshall Plan due
to years of autarkic Fascist policies. It is therefore unsurprising that more
efficient transportation and possibly higher profits spurred agricultural
firms to invest more in physical capital.

Third, workers unable to find employment in agriculture were absorbed
by the booming industrial and service sectors. In provinces with more
reconstruction money, we also observe a larger increase in the number
of active firms, especially those with fewer than ten employees. More
efficient roads and railways might have decreased the barriers to entering
the industrial sector.

This paper naturally contributes to the literature on the Marshall
Plan. Previous papers have argued that the Marshall Plan created an
environment in which democratic institutions could grow (as opposed
to the communist system), but that its impact on investments in indus-
trial capacity and infrastructure repairs was modest overall (Eichengreen
et al. 1992; De Long and Eichengreen 1993). Our paper complements
this set of findings by studying the effects of the Marshall Plan within a
recipient country instead of relying on cross-country comparisons. In this
sense, our empirical setting is designed to keep macroeconomic changes
at the national level fixed while leveraging differences in the distribu-
tion of aid across local economies within a single country. Within this
microeconomic framework, our results suggest that the modernization
of the transportation network played a role in explaining differences in
postwar development across Italian provinces located within the same
region. Therefore, in addition to affecting European political institutions,
the Marshall Plan had a more direct effect on the development of local
economies.

Moreover, this paper contributes to the literature on the economic
consequences of bombings. Previous work has examined the effects of
aerial bombings on urban development (Davis and Weinstein 2002),
poverty rates (Miguel and Roland 2011), military and political activi-
ties (Dell and Querubin 2018), the creation of scientific knowledge
(Waldinger 2016), and education (Akbulut-Yuksel 2014; Riafo and
Valencia Caicedo 2020).%In the context of postwar Italy, our paper shows
that, after a bombing campaign, foreign aid can generate a large economic
expansion beyond the scope of simple mean reversion, even within other-
wise similar macro regions.

2 In Italy, Fontana, Nannicini, and Tabellini (2017) showed how a more prolonged Nazi
occupation led to higher postwar support for the Communist Party after the war.
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HISTORICAL BACKGROUND
The Italian Campaign

Nazi Germany’s invasion of Poland on 1 September 1939 marked
the beginning of WWIIL. Despite being an Axis power, Italy remained
nonbelligerent until 10 June 1940, when it declared war on France and
Great Britain.

The war in Italy can be divided into two periods: before and after the
Italian armistice with the Allied forces. During the first phase of the
war, between 11 June 1940 and 3 September 1943, the Allies wanted to
depress the morale of the urban population, generate dissatisfaction with
the Fascist regime, and wreck industrial firms that had been readapted to
produce military equipment. To do so, they relied on strategic bombing.
Air raids targeted industries in largely populated areas, “where the effects
of air attack will be brought home to the largest portion of the popu-
lation.”® The British War Cabinet was convinced that “even a limited
offensive against Italy would have a big morale effect.”™

On 3 September 1943, Italy signed the Armistice of Cassibile with the
Allied forces. The armistice, made public on 8 September 1943, opened
the so-called Italian Campaign, a new active warfront on Italian soil
between the German and Allied armies. The Allies moved into main-
land Italy from the southern island of Sicily. At the same time, German
troops, which had arrived in Italy in July 1943, took control of most of
the Italian peninsula and disarmed Italian soldiers. At this stage of the
war, the Allies resorted to tactical bombing to facilitate ground opera-
tions and destroy the occupying German forces. Preferred targets became
troop concentrations, railways, and roads (Baldoli and Knapp 2012).

The war in Italy formally ended on 2 May 1945. That year, Italian
GDP per capita was 38 percent lower than the value observed in 1938,
while industrial production was 66 percent lower (Lombardo 2000).
Immediately after the end of the war, damaged public infrastructure repre-
sented the main obstacle to recovery: 70 percent of the roads had been
damaged, and 45 percent of the railroad system was no longer usable
(Fauri 2006). It was therefore difficult for firms to obtain raw materials
from suppliers and to distribute their products to clients. In contrast,
firms’ physical capital had been only marginally affected by bombing:
estimates suggest that between 80 and 90 percent of the Italian industrial
capacity survived the war (Grindrod 1955; Zamagni 1997; Fauri 2006).

3 TNA AIR 20/5304, Note by C.A.S., 29 April 1940.
4 TNA CAB 65/6/50, War Cabinet conclusion, 27 April 1940.
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New infrastructure was desperately needed, but Italy lacked the funds
to start reconstruction.’ This situation changed on 5 June 1947, when U.S.
Secretary of State George C. Marshall announced an assistance program
for Europe. This program was formally approved by the U.S. Congress
in March 1948 through the passage of the Economic Cooperation Act.
Known formally as the European Recovery Program (ERP) and infor-
mally as the Marshall Plan, it was signed into law by President Truman in
April 1948. The main goals of the ERP were (1) rebuilding and repairing
European infrastructure; (2) increasing production, expanding foreign
trade, and controlling inflation; (3) facilitating European economic coop-
eration and integration; and (4) preventing the expansion of communism
(Boel 2003). The ERP remained in operation from March 1948 to June
1952,%and granted $130 billion (in 2010 USD) to 17 western and southern
European countries.

Prior Studies on the Marshall Plan

The impact of the Marshall Plan on the European recovery is a hotly
debated topic in the economic history literature. On the one hand, early
triumphalist accounts describe the Marshall Plan as vital for the recon-
struction of productive capacity, the development of the necessary
institutions for cooperation among former adversaries, and the restora-
tion of European confidence in market capitalism (Jones 1955; Mayne
1970; Arkes 1972). In the words of Mayne (1970), Marshall Plan aid
“was a precondition of all later affluence and economic miracles, as well
as moves toward European unity.” On the other hand, Milward (1984)
discounts the importance of ERP transfers, arguing that the recovery
was well under way before 1948 and the reconstruction of the damaged
private and public capital stocks was almost complete.

While these first reports were mainly qualitative in nature, the first
empirical studies seemed to support the thesis that the Marshall Plan

5 Unlike in other European countries, the reconstruction effort did not start significantly in
Italy before the Marshall Plan. Most pre-Marshall-Plan aid arrived through the United Nations
Relief and Rehabilitation Administration (UNRRA) program between 1944 and 1946 (Harper
2002). The scope of the UNRRA in Italy was “limited to the feeding of undernourished children,
to medical care, and to assistance to displaced persons and refugees to return to their homes”
(https://www.cvce.eu/content/publication/1999/1/1/fadaad01-d20a-4e05-906a-8f9495ab79ct/
publishable en.pdf). As a result, the country did not get pre-Marshall-Plan aid for reconstruction.
Both Fauri (2006) and Lombardo (2000) agree that road and railroad reconstruction did not start
before the Marshall Plan.

¢ The end of the ERP did not mean the end of U.S. aid to Europe. In 1952, the Economic
Cooperation Act was replaced by the Mutual Security Program (MSP), which pursued both
economic and military goals. The MSP sponsored the U.S. Technical Assistance and Productivity
Program (USTA&P), whose long-term effects in Italy are analyzed in Giorcelli (2019).
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had a direct effect on development. Specifically, several papers high-
lighted the role of the Marshall Plan in promoting financial stabilization
and market liberalization. Eichengreen et al. (1992) find that U.S. aid
had a significant impact on Europe’s recovery from WWII: the recipi-
ents of large amounts of Marshall aid recovered significantly faster than
other industrial countries. Strikingly, however, it finds that the obvious
channels through which the Marshall Plan could have affected European
recovery—stimulating investment, augmenting capacity to import, and
financing infrastructure repair—were relatively unimportant. Rather, the
crucial role of the Marshall Plan was to facilitate the restoration of finan-
cial stability and the liberalization of production and prices. Casella and
Eichengreen (1996) argue that the Marshall Plan helped bring monetary
stabilization to recipient countries. De Long and Eichengreen (1993) find
that the Marshall Plan did play a role in alleviating resource shortages,
but this channel was not strong. More importantly, the Marshall Plan
significantly sped up Western European growth by altering the environ-
ment in which economic policy was made.

In a similar vein, Hogan (1987) argues that the Marshall Plan was
mostly intended to make Western Europe’s economy more similar to the
mixed capitalist economy of the United States. In line with this anal-
ysis, more recently, Steil (2018) emphasizes that the Marshall Plan was
primarily a political success and that it was inspired more by anticom-
munist sentiment than economic goals. While acknowledging that the
Marshall aid did stimulate investment, Steil (2018) states that the overall
effect of the Marshall Plan on the European postwar economic recovery
1s still unknown.

In short, most of the cross-country evidence on the Marshall Plan indi-
cates that the program played an important role in spurring the economic
recovery of recipient European countries. However, there is no consensus
on the mechanisms through which it worked.

Details about the Marshall Plan in Italy

Italy received 10.6 percent of all ERP budgeted funds in Europe,
making it the third largest recipient (ECA 1951).” Between May 1948
and June 1952, the country got around $12 billion from the United States,
11.5 percent of its 1948 GDP or an average of 2.3 percent of its GDP for
five years.

7 Every monetary value in this paper is expressed in 2010 USD. The deflator used to convert
the value of the USD across years is the consumer price index indicator provided by https://www.
measuringworth.com/calculators/uscompare/.
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Aid was of three types: financial grants, in-kind subsidies, and loans
(Online Appendix Figure Al). Data on financial grants, the focus of
this paper, come from the “Mutual Security Agency” bulletins. In addi-
tion to the amount of grant money paid to the Italian government, these
reports describe the type, cost, and location of each reconstruction project
financed through ERP aid. Financial grants represented 74 percent of ERP
aid and were used to finance 14,912 projects. Moreover, we collected
data on in-kind subsidies from the report “Missione Americana per
I’ERP in Italia” (American ERP Mission in Italy), which lists quanti-
ties and monetary values of the goods transferred to each Italian prov-
ince between March and December 1948 (after which the delivery of
in-kind aid stopped). Finally, we hand-collected and digitized data on
loans received by each Italian firm from 1948 to 1952; the data were
stored at the historical archive of the Istituto Mobiliare Italiano (IMI).
Since they represented the main source of funding, we primarily focus on
the reconstruction grants, although we also include controls for the other
forms of aid disbursed through the Marshall Plan.

The American authorities kept tight control over the whole funding
process. First, the U.S. government collected detailed data on both the
state of the Italian economy and the lingering problems left by the war
through the so-called /taly Country Study. After this initial assessment,
the U.S. Economic Cooperation Administration (ECA) and the Italian
government jointly elaborated annual programs, each divided into four
quarters, during the five years (1948—1952) in which the Marshall Plan
actively disbursed funds. These annual and quarterly programs used
the results from the Country Study to identify the main economic and
geographical areas that needed funding. Each quarter, the ECA approved
each individual project to be financed with ERP funds without further
influence from the Italian government. Within 20 days of approval, the
ECA had to transfer the grant money to the Italian government, which
in turn had to start the project within four months of receiving the funds
(Fauri 2006).

Italian newspapers provide qualitative evidence that Marshall Plan
reconstruction grants, mostly used to update and modernize infrastruc-
ture, had positive effects on local economies. In many cases, the modern-
ization of a preexisting railroad entailed the addition of a second track,
allowing the local transportation network to accommodate much higher
traffic levels. Similarly, preexisting roads heavily damaged by Allied
bombing received additional lanes. For instance, Marshall Plan aid was
used to rebuild and expand the Carmagnola-Fossano railroad in the prov-
ince of Turin, an area that experienced widespread destruction during the
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war. The completion of the reconstruction of the railroad in 1956, paired
with the addition of a second track, allowed local winemakers to trans-
port their products more easily to other local markets.?

DATA

Italian Censuses

The Censimento dell’Industria e dei Servizi (Industrial Census)
provides information on the number of firms and workers in different
Italian industries for the 91 provinces that existed in Italy in 1951 (Table
1).” We focus on nine major industries in the Italian economy—food,
paper, chemicals, construction, mining, manufacturing, metallurgy,
textile, and clothing—that employed 59 percent of the total industrial
workforce in 1937.

Moreover, the Annuari di Statistica Agraria (Annals of Agricultural
Statistics) provide additional information on the production of different
crops and on the adoption of agricultural inputs for each year between
1937 and 1969.

We also digitized the yearly Bollettini della Proprieta Intellettuale
(Bulletins of Intellectual Property) from 1938 to 1962. These documents
contain information about all patents issued by the Italian Patent Office
to domestic and foreign inventors.

Finally, the Censimento Generale della Popolazione (Population
Census) provides information on the number and characteristics of indi-
viduals living in each Italian province before the war (in 1931 and 1936)
and after the war (one observation every ten years from 1951 to 2001).

Allied Bombing, Consequent Damage, and the Transportation Network

We retrieved detailed information about Allied bombing in Italy from
the Theater History of Operations Reports (THOR) (Lt. Col. Robertson,
Burr, and Barth 2013), compiled by the U.S. Air Force Research Institute.
For each Allied air strike executed in Italy during WWII, this database
lists the location, the date, the type of target, and the amount of explo-
sives in tons. Out of 84 countries targeted by at least one Allied air raid,
Italy was the second hardest hit country after Germany. Out of 5,771

8 Source: Archivio Storico La Stampa (http://www.archiviolastampa.it/component/option,
com_lastampa/task,search/mod,libera/action,viewer/Itemid,2/page,5/articleid,0008 09 106
1957), accessed on 10/22/2019. Its translation is in Online Appendix B.

® Provinces are Italian administrative divisions comparable to U.S. counties. They are on an
intermediate level between municipalities (smaller) and regions (larger).
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TABLE 1
SUMMARY STATISTICS
Panel A: Census Data
Before After
WWII WWIL
(1) (2
Number of industrial firms 704 863
Number of industrial workers 3,969 5,883
Industrial firms < 10 employees 667 747
Industrial firms > 10 employees 36 42
Number of agricultural workers 96,447 45,206
Wheat and corn production (100 kg) 1,234,237 1,323,251
Wine production (100 L) 459,347 582,161
Grape production (100 kg) 694,159 857,406
Oil production (100 kg) 27,196 34,835
Olive production (100 kg) 167,829 187,694
Tractors 454 3,420
Threshers 383 323
Patents 62 76
Population 461,828 588,300
Panel B: Bombings
All Italian
Bombs Campaign
(1) 2
Number of attacks 5,771 1,332
All attacks (tons of explosives) 402,045 82,520
Support to ground operations (tons) 57,722 44,308
Transport infrastructures (tons) 74,332 38,212

Notes: Panel A shows summary statistics on Italian industry and agriculture. Column (1) shows
averages per province and industry before WWII (1927 and 1937 for Industrial Census; 1937,
1938, 1939 for agricultural annals), while Column (2) shows averages after WWII (every 10 years
from 1951 to 2001 for Industrial Census; every year from 1946 to 1969 for agricultural annals).
Panel B shows summary statistics of Allied bombings (all bombings in Column (1) and the Italian
Campaign bombings in Column (2)). The air strikes associated with the Italian Campaign happened
after March 1944 and focused on targets related to land battles against the German forces.
Sources: Censimento dell’Industria e dei Servizi, Annuario di Statistica Agraria, Censimento
Generale della Popolazione, Istituto Nazionale di Statistica (Panel A). USAF Theater History of
Operations Reports (THOR) Database, available at www.afri.au.af.mil/thor (Panel B).

attacks with information on the targeted province, the Allied forces used
402,045 tons of explosives against targets on Italian soil (Table 1, Panel
B, Column (1)).

By using the date of the attack and the type of target, we could isolate
the tactical air strikes that were executed in support of ground operations
against German troops during the Italian Campaign. We first considered
only attacks that took place after February 1944, because in this period
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support for land battles in Italy became the top priority of the Allied
Tactical Air Forces.'” We then selected target types linked to operations
against the German Army: direct cooperation with Allied ground forces,
German troop concentrations, radar installations, gun emplacements,
weapon launching sites, tactical targets, supply dumps, train tracks and
marshaling yards; moving trains, highways, and vehicles, and transporta-
tion facilities.

The distribution of these bombings followed the land battles of the Italian
Campaign and the progressive retreat of German troops toward Austria.
The most heavily affected areas connect the central provinces in the Lazio
region on the so-called Gustav line (a series of German fortifications around
the town of Cassino), the provinces in the Tuscany and Emilia-Romagna
regions on the so-called Gothic line (a second German entrenchment), and
the provinces leading to the Brenner Pass on Italy’s northeastern border
with Austria (Figure 1, Panel B). In contrast, the strategic bombings that
predated the Armistice of Cassibile had targeted the richest and most popu-
lated areas across all Italian regions (Figure 1, Panel A).

Late in the Italian Campaign, the Allied air forces used 82,520 tons of
explosives against targets on Italian soil in 1,332 attacks (Table 1, Panel B,
Column (2)). Of the 57,722 tons of explosives used in support of ground
operations, 44,308 tons (77 percent) were dropped after February 1944.
Similarly, of the 74,332 tons of explosives used to target transport infrastruc-
ture, 38,212 tons (51 percent) were dropped during the Italian Campaign.

Data on war damage come from the 1947 and 1949 “Italy’s country
studies,” compiled by the ECA to document the condition of Italian
public infrastructure. These data provide the monetary value of war-
related damage to public infrastructure, as well as the share of roads and
railways that were deemed unusable by U.S. officials.

Finally, we digitized the Italian road and railroad network just before
WWII and immediately after the Marshall Plan (Online Appendix Figure
A2). We use these data to measure how access to the main local economic
centers, the provincial capitals, has changed over time in each province.

THE RECONSTRUCTION EFFORT

In this section, we show that more intense tactical bombing during the
Italian Campaign is associated with the granting of more reconstruction
funds.

10 TNA WO 204/ 930, Allied Force Headquarters, Inter-Services Supply Committee Paper, 3
March 1944.
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The Correlation between Allied Bombing and ERP Aid

The destruction of Italian railroads and roads after WWII was major:
according to both the 1947 and 1949 Italy Country Study by the ECA, 77
percent of roads and 44 percent of railroads were classified as unusable.
Provinces with more bombings during the Italian Campaign suffered
significantly more damage to public infrastructure during WWIIL. A
1-standard-deviation (o) increase in the tons of explosives dropped
(1,681 tons) correlates with an additional $8.8 million (in 2010 USD)
in damages, a 21 percent increase from the mean (Table 2, Column (1),
Panel A). However, the intensity of bombings did not translate into differ-
ential disruption of the local transportation networks. A 1 — ¢ increase
in bombings correlates with only 0.17 percent fewer unusable roads
and 0.84 percent fewer unusable railways (Table 2, Columns (2) and
(3), Panel A). These findings indicate that Allied air attacks during the
Italian Campaign did more damage, but the bombings were sufficiently
intense across provinces to disrupt transportation networks to a similar
extent (Fauri 2006)."" Consequently, if the lack of an efficient transpor-
tation network was indeed one of the main obstacles to recovery, we
would not expect to observe differential economic development across
provinces between the end of WWII and the beginning of the Marshall
Plan.

Importantly, our data show that provinces that had suffered more
bombings and greater damage received significantly more reconstruc-
tion funds. A 1 — ¢ increase in the tons of explosives dropped corre-
lates with an additional $17 million assigned for reconstruction projects,
a 22 percent increase from the mean (Table 2, Column (4), Panel A).
It is interesting to note that heavily bombed provinces received more
reconstruction grant money at the expense of other forms of aid, such as
in-kind subsidies (Table 2, Column (5), Panels A and B). The amount of
explosives is also positively correlated with the value of loans given to
private firms, but the relationship is small and not robust to the inclusion
of province characteristics (Table 2, Column (6), Panels A and B).

The Characteristics of Funded Projects

Not all funds arrived immediately after the Marshall Plan began. Each
year between 1948 and 1952, the ECA set a national quarterly budget and

' To be considered unusable, a portion of the road or railway did not necessarily have to be
destroyed itself, since it could have been cut off from the rest of the network by bombing other
parts of the line.
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picked the projects to fund according to the results of a yearly Country
Study (ECA 1951). Italian officials could predict neither prospective
budgets nor the program’s duration.

Regardless of the amount of bombing they had received, all provinces
employed most of their funds to reconstruct their transportation network.
The average Italian province used 52 percent of its ERP grants for trans-
portation infrastructure, 32 percent for public buildings, and only 15
percent for sanitation (Table 3).!? This focus on improving transportation
did not depend on the intensity of tactical bombings during the Italian
Campaign and, therefore, not on the total amount of reconstruction funds
either. This result is additional evidence that damage to the transportation
network was one of the main obstacles to Italian recovery.

The data indicate that widespread destruction became an opportunity
for modernization with the arrival of international aid. Because WWII
destroyed a larger portion of their infrastructure, provinces in the top
quintile of tactical bombings were able to use their ERP aid to fully
update their transportation network." Instead of just rebuilding preex-
isting roads and railways, they could redesign their transportation system
from the ground up. And their modern infrastructure then gave economic
activities located in these provinces a key advantage at a turning point in
Italian history, when the country fully opened to international trade for
the first time after decades of Fascist autarkic policies.'*

If the project description uses words such as new construction, exten-
sion, or modernization, we classify the project as new infrastructure. By
contrast, if it contained words such as reconstruction, restoration, or
reactivation, we would consider the project a restoration of the existing
infrastructure. Strikingly, the average province in the top quintile used 80
percent of its ERP funds to build new infrastructure, while the average
province in the bottom quintile committed 98 percent of its budget to
the reconstruction of old ones. Almost all new projects were aimed at
modernizing the transportation network. Of all funds for new infrastruc-
ture, the share used for transportation was 96 percent in the top quintile
and 100 percent in the bottom quintile.

12 These results are also available in regression (Online Appendix Table A1) and graph formats
(Online Appendix Figure A3).

13 The fact that destruction might generate radical improvements by lowering opportunity costs
has been observed in other historical events, such as the Great Boston Fire of 1872 (Hornbeck
and Keniston 2017).

14 Consider, for example, the low level of exports (Online Appendix Figure A4, panel A) and
imports (Figure A4, panel B) or the non-increasing stock of transportation infrastructure (Figure
A4, panel C) in the years before WWIL.
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Moreover, we use data on the Italian road and railroad network to
measure how access to the main local economic centers, the provincial
capitals, changed over time in each province. Specifically, we regress the
average or median post-WWII change in commuting distance between
the provincial capital and each municipality within a province on the
amount of reconstruction grants assigned to each province. A 1 — o ($15
million) increase in the reconstruction grants used for the transportation
infrastructure is associated with a 22-kilometer decrease in the mean
commuting distance to the provincial capital, a 1 — ¢ reduction in the
commuting distance (Online Table A2, Panel A, Column (2))."" These
results hold if we use the median change in commuting distance (Table
A2, Panel A, Columns (5) and (6)) or if we consider only municipali-
ties that were already connected to the network before WWII (Table A2,
Panel B).

IDENTIFICATION

In this section, we show how the geographical distribution of Allied
tactical bombings was not driven by preexisting economic conditions but
rather followed the confrontations between Allied and German troops.
As a consequence, two adjacent provinces with similar economic condi-
tions might have received vastly different numbers of air strikes during
the latter stages of the war.

The Distribution of Allied Bombings across Italian Provinces

After the Armistice of Cassibile on 3 September 1943, the Allied mili-
tary strategy against Italy changed from strategic to tactical bombing
(Figure 1, Panels B and C). As noted earlier, pre-armistice bombing was
primarily strategic: the Allies mainly targeted factories in densely popu-
lated areas to destroy military production and weaken Italian morale.
There is a positive relationship between the explosive tonnage dropped
before the armistice in each province and its prewar economic features.
Out of 22 proxies for prewar economic characteristics, 16 variables are
significantly correlated with the amount of explosives dropped by Allied
forces before the armistice (Table 4, Column (1)).

Even if more bombings before the armistice resulted in more ERP aid
after the war, we avoid this source of variation in the empirical analysis.

15 An increase in the reconstruction grants used for other types of infrastructure is not correlated
with shorter commutes to the provincial capital.
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The stark differences in prewar economic conditions between provinces
that receive more or less strategic bombing would not allow us to isolate
the role of the Marshall Plan on postwar recovery. Provinces that were
more economically successful before the war, in fact, might have flour-
ished after the war for a variety of reasons, and not only thanks to ERP
aid. Our empirical analysis exploits, instead, the shift to tactical bombing
that followed the Armistice of Cassibile.

We test whether prewar economic conditions are correlated with the
amount of tactical bombing used during the Italian Campaign (Table
4, Column (2)). Variables measuring population, size of the province,
number of industrial firms, agricultural output, and number of patents
before the war cannot explain significant variations in the severity of
tactical air strikes during the Italian Campaign.'® In addition to having
similar economic conditions, provinces with different intensities of
tactical bombing also had similar levels of prewar political participa-
tion.'” Similarly, the geographical characteristics of a province, such as
elevation or the share of coastal municipalities, do not predict different
levels of bombing during the Italian Campaign. Even the length of rail-
roads in 1931 and the length of roads in 1938 in each province are not
associated with more intense air strikes. These findings indicate that
the mere presence of a more developed transportation network in a
province was not sufficient to draw more bombings during the Italian
Campaign.

Then what did predict more tactical air attacks? The moving location
of the warfront, first on the Gustav Line in central Italy and then on the
Gothic Line in northern Italy, partially explains why some provinces
received more tactical bombings. Provinces above the Gustav Line, for
example, were hit on average by 1,178 additional tons of bombs. The
remaining variation in bombings between provinces above the Gustav
Line is correlated with the movement of German troops and supplies.
Overall, these findings suggest that the extent of tactical bombing in a
province during the Italian Campaign mostly depended on war-related
events, such as the movement of the warfront, rather than on its prewar
economic conditions.

16 Of the 22 economic outcomes we observe, in only one case (number of tractors used in
agriculture) is the correlation between prewar output and tons of explosives positive and
statistically significant.

17 Voter turnout in the 1934 elections, a variable that measures affinity with the Fascist
dictatorship, is not correlated with tactical bombing. Moreover, tactical bombing is not correlated
with the outcome of the first two postwar democratic elections (Online Appendix Table A3,
Columns (2) and (4)).
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Empirical Specifications
We first estimate the following OLS specifications:
V=0, +Y,+ O(Reconstruction grants X Post 1952)) (1)

3 z 3 z
+z -y M trend X Econ  + 2 . O.trend; X War, + € ,

where the unit of observation is province p and census year ¢.'* Standard
errors are clustered at the provincial level.

The dependent variable y is one of many measures of agricultural
or industrial output obtained from the Italian Bureau of Statistics.'” The
regressions control for nonlinear differences in industrial outcomes by
including fixed effects for provinces (a ), and fixed effects for combina-
tions of regions and census years (). In addition, Equation (1) includes
interactions between prewar provincial characteristics (population density,
employment rate, industrial horsepower, share of industrial workers, and
share of agricultural workers in 1937) and trends up to the third order.
These variables (Econ ) account for time-varying nonlinear output
changes that are correlated with economic conditions observed before
the start of the conflict. Finally, these regressions control for another war-
induced effect (War): the loss of human capital.?’ Specifically, Equation
(1) includes interactions between the share of war-related deaths in the
province and trends up to the third order. The results are robust if we use
alternative controls for war damage and ERP aid.

The variable Reconstruction grants, measures the value of reconstruc-
tion grants assigned to province p during the Marshall Plan. Post 1952 is
a dummy variable equal to 1 for every post-ERP census year. The coeffi-
cient of interest d measures changes in economic activity before and after
the program began and between provinces that received different amounts
of reconstruction funds. However, the OLS estimate of ¢ could be biased
because the monetary amount of reconstruction grants assigned to a prov-
ince can be related to unobservable characteristics in ¢, We therefore
instrument the amount of reconstruction grants in province p with the
tons of explosives dropped by Allied forces in the same province during
the Italian Campaign (/C Bombs ). This specification exploits variation
in the timing and the target of Aflied bombings between provinces with

18 The estimating sample drops provinces in the regions of Sicily and Sardinia due to the lack of
bombings during the Italian Campaign, but the results are robust to their inclusion.

1 When the dependent variable is an industrial outcome, the unit of observation is an industry
i (either food, paper, chemistry, construction, mining, mechanics, manufacturing, textiles, or
clothing) in province p and census year ¢. These regressions also include industry-level fixed effects.

2 Waldinger (2016) points out the importance of war-induced human capital loss for postwar
recovery.
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similar prewar conditions and total war-related deaths. These differences
in tactical bombing during the Italian Campaign are plausibly exogenous,
because they stem from the confrontations between the German and
Allied armies on Italian soil.

The exclusion restriction states that, after controlling for trends in
prewar characteristics (Econp) and total war-related damages in the prov-
ince (Warp), the instrument /C Bombsp affects the outcome only through
changes in reconstruction grants. While the exclusion restriction is not
directly testable, we provide several pieces of evidence in support of our
identification strategy. First, as highlighted by prior work on this topic,
more bombing may directly lead to more negative postwar outcomes.
However, in the Italian context, Allied bombing was sufficiently intense
to render the transportation system largely unusable in all Italian prov-
inces that experienced some bombing episodes, generating similar trans-
portation constraints (Table 2, Columns (2) and (3)). Moreover, we
find that areas with more bombings received more reconstruction funds
during the Marshall Plan and experienced a larger economic expansion.
Therefore, if there was a large negative direct effect of tactical bombing
on postwar outcomes, it would bias our results toward zero.

Another potential concern is that, even if they were as good as random,
the bombings may have affected other unobservable factors unrelated
to the Marshall Plan but related to post-WWII recovery. However, any
effect of tactical bombing that is not mediated by the Marshall Plan
would become visible immediately after the first Allied air attacks or
in the very first postwar years. By contrast, our analysis shows that any
cross-provincial difference starts only after the completion of the first
public infrastructure funded through the Marshall Plan, close to ten years
after the first Allied air raids. In short, we think that it is implausible for
omitted factors to have affected provinces with the exact substantial lag
with which the Marshall Plan was implemented.

In addition to instrumental-variable regressions, we estimate reduced-
form specifications that directly link the dependent variables to tactical
bombings. We compare economic outcomes before and after the Marshall
Plan between provinces bombed differentially during the Italian Campaign:

V=0, +7, + o(IC Bombs , x Post 1952))+ z > Wtrend’  (2)
X Econ , + Z > 0 trend’ x War, +¢ .

The identification assumption in Equation (2) requires y to follow a
similar prewar trend between provinces with different levels of bombing.
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In testing this assumption, we focus on agricultural outcomes because, for
these variables, we have three consecutive observations before WWII: in
1937, 1938, and 1939. We first regress v, on 1C Bombsp, a linear trend,
and the interaction of these last two variables (Table 5, Panel A). In all
cases, y _followed the same prewar trend across provinces with different
levels of bombing. The same finding holds if we estimate nonlinear
prewar trends by replacing the linear trend with two dummy variables for
1938 and 1939 (Table 5, Panel B).”!

THE EFFECTS OF RECONSTRUCTION GRANTS
ON THE ITALIAN RECOVERY

In this section, we show that reconstruction grants received by Italian
provinces through the Marshall Plan positively affected local economic
development.?

Agricultural Development
CROPS

We start by estimating OLS regressions of agricultural outcomes based
on the reconstruction funds received by each province. We focus on four
major Italian agricultural products: wheat and corn, grapes, and wine.
A 1 — o difference in the value of reconstruction grants ($29 million)
increased wheat and corn production by 19.2 million kilograms, wine
production by 16.8 million liters, and grape production by 21.2 million
kilograms (Table 6, Panel A, Columns (1), (2), and (3)). Only the first
coefficient is statistically different from zero and represents a 16 percent
increase from the prewar baseline. We already acknowledged, however,
that OLS regressions between economic outcomes and reconstruction
funds might be biased due to an endogenous allocation of aid across
Italian provinces.

We first estimate reduced-form regressions. We compare changes in
agricultural outcomes before and after the Marshall Plan, between prov-
inces hit by varying amounts of explosives during the Italian Campaign
(Equation (2)). Provinces that suffered more tactical bombings experi-
enced a disproportionate increase in agricultural production after 1952.
A 1 — ¢ difference in tons of explosives (1,681 tons) is associated with

2l Even for tractors—the only variable that is correlated with the intensity of bombing—
the interactions between the treatment variable and the two year dummies are small and not
statistically significant (Table 5, Panel B, Column (4)).

22 The data and code used in our analysis are available at Bianchi and Giorcelli (2022).

https://doi.org/10.1017/50022050723000128 Published online by Cambridge University Press


https://doi.org/10.1017/S0022050723000128

524 Bianchi and Giorcelli

TABLE 5
PREWAR TRENDS IN AGRICULTURAL OUTPUT
Wheat and
Comn Wine Grape Other Wheat and
Production Production Production Tractors Machines Corn Area
1) 2 3) 4) (5) (6)
Panel A: Linear Trend
Tons of IC bombs 59.501 26.673 43.631 0.091%** 0.009 0.801
(53.598) (24.039) (37.468) (0.022) (0.015) (2.238)
Linear trend —57,734.244%*%  31,831.162%*%* 41,687.428*** 8973  43.342*** 428589
(16,307.483) (8,965.873) (12,537.358)  (6.489) (11.016)  (315.455)
Tons of IC bombs x 4.942 2.203 3.307 0.006 0.000 -0.022
Linear trend (5.409) (4.141) (4.956) (0.007) (0.003) (0.162)
Observations 235 235 235 235 235 235
R 0.022 0.030 0.033 0.129 0.009 0.001
Panel B: Year Dummies
Tons of IC bombs 62.632 28.677 45.676 0.099%** 0.009 0.812
(49.578) (25.216) (39.396) (0.021) (0.016) (2.263)
Year 1938 —85,301.160%*  45,604.113%* 37,813.019 14.862  31.377*** —836.149%*
(38,694.574) (21,702.114) (29,380.180)  (9.633) (9.508) (361.584)
Year 1939 —115,532.845%** 63,712.104*** 83,381.896***  17.934  86.646***  852.373
(32,764.730) (18,010.045) (25,188.877)  (13.035)  (22.123)  (632.460)
Tons of IC bombs 10.375 2.800 7.093 -0.000 0.000 —-0.121
x Year 1938 (10.241) (7.235) (9.340) (0.007) (0.004) (0.141)
Tons of IC bombs 9.869 4418 6.616 0.012 —-0.000 —0.045
X Year 1939 (10.861) (8.316) (9.952) (0.013) (0.007) (0.325)
Observations 235 235 235 235 235 235
R? 0.037 0.031 0.033 0.129 0.009 0.001
Mean outcome 1,234,237 459,348 694,159 454 319 69,992
Tons of IC bombs - 1,045 1,045 1,045 1,045 1,045 1,045
mean
Tons of IC bombs - 1,681 1,681 1,681 1,681 1,681 1,681
std. dev.

Notes: Panel A estimates linear trends in agricultural outputs before WWIIL. Panel B estimates nonlinear trends by
including dummy variables for 1938 and 1939. Tons of IC bombs measures the tons of explosives dropped by Allied
air forces against targets related to the Italian Campaign against German troops. The dependent variables are the
production of wheat and corn in 100 kg (Column (1)), the production of wine in 100 L (Column (2)), the production
of grapes in 100 kg (Column (3)), the number of tractors (Column (4)), the number of other agricultural machines
(Column (5)), the hectares used for wheat and corn production (Column (6)). Standard errors clustered by province
in parentheses, *** p<0.01, ** p<0.05, * p<0.1.

Sources: Censimento dell’Industria e dei Servizi, Annuario di Statistica Agraria, Censimento Generale della
Popolazione, Istituto Nazionale di Statistica. USAF Theater History of Operations Reports (THOR) Database,
available at www.afri.au.af.mil/thor.

12 million additional kilograms of wheat and corn per province and post-
ERP year (Table 6, Panel B, Column (1)). This effect represents a 10
percent increase from the prewar average. Similarly, wine production
increased by 10.7 million liters, or 23 percent for each 1 — o increase
in tons of explosives, while grape production increased by 13.4 million
kilograms, or 19 percent (Table 6, Panel B, Columns (2) and (3)). These
results reflect an increase in agricultural production beyond prewar levels
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TABLE 6
EFFECTS ON AGRICULTURAL OUTCOMES
Wheat and
Comn Wine Grape Agricultural Agricultural
Production  Production Production =~ Workers Firms Tractors  Threshers
) (2 (3) 4 (5) (6) (7)

Panel A: OLS
Reconstr. grants (M) 6,631.615***  579.790 730.047 —188.800  389.199* 38.484***  —(.521

x Post 1952 (1,732.383) (1,803.755) (2,393.227) (131.501)  (204.826) (13.692)  (0.480)
Observations 2,244 2,341 2,341 516 222 2,218 1,998
R 0.951 0.891 0.892 0.948 0.765 0.910 0.864
Panel B: Reduced Form
Tons of bombs 71.220%** 63.747* 79.573%*%  _5.801%*** 2.442 0.515**  —0.003

x Post 1952 (25.453) (33.246) (39.480) (1.681) (2.795) (0.208) (0.009)
Observations 2,244 2,341 2,341 516 222 2,218 1,998
R 0.949 0.895 0.896 0.952 0.751 0.908 0.863
Panel C: IV
Reconstr. grants (M) 9,445.833**  8,416.682 10,506.190* —769.282***  341.844  67.456** —0.421

x Post 1952 (3,673.788) (5,069.177) (5,995.360) (259.088) (375.848) (31.098) (1.172)
Observations 2,244 2,341 2,341 516 222 2,218 1,998
R 0.950 0.875 0.879 0.937 0.765 0.906 0.864
F-statistic 36.01 36.61 36.61 36.06 26.96 37.27 34.34
Mean outcome 1,234,237 459,348 694,159 96,445 45,958 454 383
Tons of IC bombs - 1,045 1,045 1,045 1,045 1,045 1,045 1,045

mean
Tons of IC bombs - 1,681 1,681 1,681 1,681 1,681 1,681 1,681

std. dev.
Reconstr. grants (M) - 79 79 79 79 79 79 79

mean
Reconstr. grants (M) - 29 29 29 29 29 29 29

std. dev.
Source Yearly Yearly Yearly Decennial Decennial ~ Yearly Yearly

statistics statistics statistics census census statistics  statistics

Notes: Panel A shows OLS regressions of agricultural outcomes on the amount of reconstruction grants received by a
province (in millions). Regressions in Panel B shows reduced-form regressions of agricultural outcomes on the tons
of bombs dropped during the Italian Campaign in each province. Panel C shows instrumental-variable regressions in
which the reconstruction grants received by a province (in millions) are instrumented with the amount of explosives
dropped during the Italian Campaign. Regressions include province fixed effects, region-year fixed effects, prewar
characteristics (population density, employment rate, industrial horsepower, share of industrial workers, share of
agricultural workers) interacted with a trend up to the third order, and the share of war-related deaths interacted
with a trend up to the third order. The dependent variables are the production of wheat and corn in 100 kg (Column
(1)), the production of wine in 100 L (Column (2)), the production of grapes in 100 kg (Column (3)), the number of
agricultural workers (Column (4)), the number of agricultural firms (Column (5)), the number of tractors (Column
(6)), and the number of threshers (Column (7)). The estimating sample does not include provinces in Sardegna
and Sicilia, because these regions were not affected by bombings related to the Italian Campaign. Standard errors
clustered by province in parentheses, *** p<0.01, ** p<0.05, * p<0.1.

Sources: Censimento dell’Industria e dei Servizi, Annuario di Statistica Agraria, Censimento Generale della
Popolazione, Istituto Nazionale di Statistica. USAF Theater History of Operations Reports (THOR) Database,
available at www.afri.au.af.mil/thor.

instead of just a faster recovery (Online Appendix Figure AS). Therefore,
we can rule out the hypothesis that these findings are simply driven by
mean reversion after more intense Allied bombings.

We then return to using the IV regressions to explore the direct
link between reconstruction grants and agricultural variables. A 1 — o

https://doi.org/10.1017/50022050723000128 Published online by Cambridge University Press


https://doi.org/10.1017/S0022050723000128

526 Bianchi and Giorcelli

difference in the amount of reconstruction grant money ($29 million)
increased wheat and corn production by 27.3 million kilograms, wine
production by 24.4 million liters, and grape production by 30.5 million
kilograms.?® Several tests reject the hypothesis that the tactical bomb-
ings are a weak instrument for reconstruction grants (Andrews, Stock,
and Sun 2019; Online Appendix Table AS). These findings, which are in
line with the reduced-form estimates but larger than the initial OLS esti-
mates, suggest that the OLS estimates are negatively biased. The ECA
representatives may have decided to assign a disproportionate amount
of funds to poorer, lower-growth provinces, rather than favoring richer,
faster-growing locations. Not considering the possibility of an endog-
enous allocation of aid would lead to an underestimation of the effect of
the Marshall Plan on the Italian economy.

We can link the implementation of the Marshall Plan even more
directly to agricultural development by estimating event studies. Yearly
difference-in-differences estimates indicate that agricultural production
increased only after the start of the Marshall Plan (Figure 2 for IV and
Online Appendix Figure A6 for the reduced form). The amount of recon-
struction funds does not predict differences in the production of wheat
and corn during the war or in the postwar years preceding the Marshall
Plan. The estimates become positive and statistically significant at the
5 percent level only in 1952, the year following the full distribution of
ERP aid (Figure 2, Panel A). The production of grapes (Figure 2, Panel
B) and wine (Online Appendix Figure A7, Panel A) followed a similar
pattern.

THE AGRICULTURAL MARKET AND THE ADOPTION OF NEW TECHNOLOGY

The reconstruction grants led to structural changes in the agricultural
sector. Specifically, provinces that received more reconstruction funding
saw a larger decline in the agricultural workforce. A 1 — ¢ difference in
the amount of reconstruction money ($29 million) decreased the number
of agricultural workers by 22,309, a 23 percent reduction relative to the
prewar workforce (Table 6, Panel C, Column (4)). We do not observe statis-
tically significant changes in the number of agricultural firms, although the
estimated coefficient is positive (Table 6, Panel C, Column (5)).

Provinces that suffered more bombings had more tractors after 1952.
A 1 — o difference in the amount of reconstruction funds ($29 million)

2 The estimated coefficients of all nonlinear trends are in Online Appendix Table A4. The
trends correlated with war-related deaths are seldom jointly significant, suggesting that the
destruction of human capital is unlikely to be driving these results.
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FIGURE 2

EFFECTS OF RECONSTRUCTION GRANTS ON AGRICULTURAL PRODUCTION

Notes: These graphs show the effect of an additional $1 million in reconstruction grants on
different crops. The amount of reconstruction grants received by a province is instrumented with
the amount of explosives dropped during the Italian Campaign. The regressions also include
province fixed effects and region-year fixed effects, as well as linear, quadratic, and cubic trends
in several baseline characteristics (population density, employment rate, horsepower, share of
industrial workers, share of agricultural workers) and in the share of war-related deaths. Standard
errors are clustered at the province level. The vertical bars measure 95percent confidence intervals.
The outcomes are the production of wheat and corn in each province, and year (100 kg, Panel A),
grapes (100 kg, Panel B), asparagus (100 kg, Panel C), peaches (100 kg, Panel D), olives (100 kg,
Panel E), and walnuts (100 kg, Panel F).

Source: Censimento dell’Industria e dei Servizi, Istituto Nazionale di Statistica. USAF THOR
Database, available at www.afri.au.af.mil/thor.
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increased the number of tractors after 1952 by 1,956 per province and
year, a 430 percent increase from the prewar baseline (Table 6, Panel C,
Column (6)). Yearly difference-in-differences estimates show how the
surge in the number of tractors did not happen immediately after the end
of the war, but only after the full disbursement of reconstruction money
(Online Appendix Figure A8, Panel A).** The number of motorized
agricultural machines per province and year increased by 3,609 (Online
Appendix Table A6, Panel B, Column (8), and Online Appendix Figure
A7, Panel E), a 467 percent increase from the prewar baseline.

We observe increased adoption only of state-of-the-art tools. Steam-
powered threshers, for example, became obsolete during the twentieth
century with the progressive introduction of tractor-powered harvester-
combines (Pingali 2007). Not surprisingly, the number of threshers did
not increase significantly after WWII in provinces with more reconstruc-
tion money (Table 6, Panel C, Column (7), and Online Appendix Figure
A8, Panel B).”

SUMMARY OF MAIN FINDINGS

The historical literature (Fauri 2006) and qualitative evidence (Online
Appendix B) identified the lack of a working transportation system as one
of the main obstacles to local economic recovery in Italy. The hypothesis
is that an updated and modernized network of roads and railways allowed
local farmers to sell their products farther and faster. There are two main
pieces of evidence that are consistent with this idea.

First, besides the substantial increases in the production of all major
crops, such as wheat and grapes, we find that the effects of reconstruc-
tion grants are larger in magnitude for more perishable crops. This result
speaks about the importance of a more efficient transportation network
because a decrease in transit time to markets would have proven particu-
larly beneficial for agricultural products with a short post-harvest life.
A 1 — o difference in reconstruction funds ($29 million) increased the
production of asparagus (post-harvest life below two weeks; El-Ramady
et al. 2015) by 665 percent, peaches (post-harvest life between two and
four weeks) by 700 percent, and pears (post-harvest life between two
and four weeks) by 947 percent (Online Appendix Table A7, Panel B,
Columns (1) to (3)). The estimated effects of reconstruction grants are
substantially smaller for crops with low perishability. A 1 — ¢ difference

2 Yearly coefficients from reduced-form regressions are shown in Online Appendix Figure A9.
2 The extent of bombing also predicts no increase in the number of cotton gins (Online
Appendix Table A6, Column (7), and Online Appendix Figure A7, Panel F).
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in reconstruction grant money ($29 million) decreased the production of
walnuts (post-harvest life above 16 weeks) by 19 percent, and increased
the production of potatoes (post-harvest life between 8 and 16 weeks) by
22 percent (Table A7, Panel B, Columns (4) and (5)). Both coefficients
are not statistically different from zero. Moreover, reconstruction grants
are not associated with a significant increase in the production of crops
that are concentrated in areas (mainly southern provinces) with very low
exposure to post-armistice bombings, such as oil, olives, and tomatoes
(Table A7, Panel B, Columns (6) to (8)).

Second, we can leverage the data on approved projects to estimate
event-study regressions in which the event in period 0 is represented
by the completion of the first large transportation projects in each prov-
ince (Online Appendix C). The results of the event studies indicate that
increases in agricultural production in each province began only after the
completion of the first transportation infrastructure funded through the
Marshall Plan.?

Third, we can perform a mediation analysis that tests how much of the
main treatment effects can be explained by improvements in the transpor-
tation network, which are measured by the average post-WWII change
in commuting distance between the provincial capital and each munici-
pality within a province. A shorter commuting distance can explain 58
percent of the increase in the production of wheat and corn, 15 percent of
the increase in the production of grapes, and 16 percent of the increase in
the production of wine (Online Appendix Table A9). These results indi-
cate a large influence of the transportation system on agricultural devel-
opment if we consider that the post-WWII change in commuting distance
to the provincial capital is only an imperfect proxy for the modernization
of the road network.

After this initial expansion in agricultural production, driven by the
modernization of the transportation network, farmers accrued wealth
that they at least partially invested in state-of-the-art machinery, such as
general-purpose tractors. This investment in capital helped decrease the
need for labor and further expand agricultural production.?’

2 Additional suggestive evidence indicates that more modern infrastructure affected economic
activity. In OLS specifications, we split our measure of reconstruction funding into two variables:
grants for new projects and grants for restoration of old infrastructure. Only the first variable
increased agricultural production after 1952 (Online Appendix Table A8). We cannot, however,
obtain IV estimates with these specifications because we do not have two separate instrumental
variables.

27 Consistent with this hypothesis, we find that agricultural production increased more in
provinces with an above-median increase in the number of tractors after the Marshall Plan (Online
Appendix Table A10).
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The Industrial Sector

After the war, workers who chose to leave the agricultural sector
readily found employment in industrial firms, since the booming indus-
trial sector of postwar Italy offered more job opportunities and higher
salaries (Online Appendix Figure A4, Panel D). And this industrial
expansion was greater after 1952 in those provinces that had received
more ERP reconstruction money. A 1 — ¢ difference in the amounts of
reconstruction funds ($29 million) increased the number of industrial
firms by 203 units per province and sector—29 percent more than the
prewar baseline (Table 7, Panel C, Column (1)). This change was largely
driven by small establishments with at most ten employees, since the
number of larger firms did not correlate with reconstruction grants (Table
7, Panel C, Columns (2) and (3)).%

More firms created more jobs. A 1 — ¢ difference in reconstruction
funding ($29 million) increased the post-ERP number of industrial
employees by 2,423, or 62 percent per industry, province, and census
year (Table 7, Panel C, Column (4)). This increase is more pronounced
among white-collar and managerial positions relative to blue-collar jobs
(Table 7, Panel C, Columns (5) and (6)). Similarly, a 1 — ¢ difference
in reconstruction grant money ($29 million) increased the number of
workers in the service sector by 5,898, or 36 percent—per province and
census year (Table 7, Panel C, Column (7)).%

Difference-in-differences estimates for each census year provide
more insights into the timing of the effects (Online Appendix Figure
A8, Panels C-F). In 1951, three years into the implementation of the
Marshall Plan, provinces experiencing different bombing levels during
the Italian Campaign had similar levels of industrial outcomes. In 1961,
nine years after the full distribution of grants through the ERP, provinces
that had suffered more bombings had significantly more industrial firms
and workers. The effect peaked in 1971, then decreased between 1981
and 2001, suggesting that the initial divergence between provinces was
only temporary.

Finally, we use newly digitized patent data to analyze the creation
of intellectual property. Individuals and firms in provinces with more

2 Despite a disproportionate expansion of the industrial sector, we do not observe large and
precisely estimated increases in population, average salaries, or education (Online Appendix
Table A6, Panel A, Columns (1) to (4)).

¥ Due to the large number of dependent variables employed in this section, we adjust the
p-values of the main treatment effects for multiple-hypothesis testing. The treatment effects that
are significant at the 5 percent level or lower tend to remain significant at the 10 percent level or
lower after this adjustment (Online Appendix Table A11).
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TABLE 7
EFFECTS ON INDUSTRIAL OUTCOMES
Industrial Firms <10 Firms > 10 Industrial ~ Blue Mgmt / Service
Firms  Employees Employees Workers Collar White Collar Workers
1) (2 (3) ) (5 (6) (@)
Panel A: OLS
Reconstr. grants (M) 3.753%* 2.725%%* —0.166 56.055%* 10958  15.203***  57.112
x Post 1952 (1.549) (1.301) (0.205) (21.466)  (6.608) (4.666) (38.998)
Observations 5,454 5,443 5,443 5,443 2,709 2,025 294
R 0.391 0.356 0.245 0.477 0.415 0.448 0.988
Panel B: Reduced Form
Tons of bombs 0.054%* 0.041* 0.001 0.640***  0.135 0.170%** 1.445%*
x Post 1952 (0.025) (0.022) (0.003) (0.202)  (0.085) (0.070) (0.716)
Observations 5,454 5,443 5,443 5,443 2,709 2,025 294
R 0.391 0.356 0.245 0.477 0.415 0.448 0.989
Panel C: IV
Reconstr. grants (M) 6.992%* 5.378* 0.105 83.551*** 19.986  26.587** 202.371*
x Post 1952 (3.348) (2.908) (0.340) (28.260) (12.822)  (12.125) (114.993)
Observations 5,454 5,443 5,443 5,443 2,709 2,025 294
R 0.391 0.356 0.244 0.477 0.415 0.447 0.986
F-statistic 47.29 47.05 47.05 47.05 27.71 22.39 27.37
Mean outcome 704 667 36 3,969 3,068 782 16,430
Tons of IC bombs - mean 1,045 1,045 1,045 1,045 1,045 1,045 1,045
Tons of IC bombs - std. dev. 1,681 1,681 1,681 1,681 1,681 1,681 1,681
Reconstr. grants (M)- mean 79 79 79 79 79 79 79
Reconstr. grants (M)- std. dev. 29 29 29 29 29 29 29

Notes: Panel A shows OLS regressions of industrial outcomes on the amount of reconstruction grants received by a
province (in millions). Regressions in Panel B shows reduced-form regressions of industrial outcomes on the tons of
bombs dropped during the Italian Campaign in each province. Panel C shows instrumental-variable regressions in
which the reconstruction grants received by a province (in millions) are instrumented with the amount of explosives
dropped during the Italian Campaign. Regressions include province fixed effects, industry fixed effects, region-
year fixed effects, prewar characteristics (population density, employment rate, industrial horsepower, share of
industrial workers, and share of agricultural workers) interacted with a trend up to the third order, and the share of
war-related deaths interacted with a trend up to the third order. The dependent variables are the number of firms in
a province, industry, and census year (Column (1)), the number of firms with fewer than 10 employees (Column
(2)), the number of firms with more than 10 employees (Column (3)), the number of employees (Column (4)), the
number of blue-collar workers (Column (5)), the number of managers and white collar workers (Column (6)), and
the number of workers in the service sector (Column (7)). The industries are food, paper, chemicals, construction,
mining, mechanical engineering, metallurgy, textile, and clothing. The estimating sample does not include provinces
in Sardegna and Sicilia, because these regions were not affected by bombings related to the Italian Campaign.
Standard errors clustered by province in parentheses, *** p<0.01, ** p<0.05, * p<0.1.

Sources: Censimento dell’Industria e dei Servizi, Annuario di Statistica Agraria, Censimento Generale della
Popolazione, Istituto Nazionale di Statistica. USAF Theater History of Operations Reports (THOR) Database,
available at www.afri.au.af.mil/thor.

reconstruction funds invested more in the development of newer tech-
nologies, but this effect was short-lived. The number of patents issued in
provinces with more bombings decreased significantly during the conflict
(Online Appendix Figure A10, Panel A for reduced-form and Panel
B for IV); local patent offices were less likely to operate in areas that
were subject to more air attacks. Immediately after WWII, however, the
number of patents issued to domestic inventors bounced back, probably
due to a backlog of patent applications. After this initial effect subsided,
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the number of patents issued in provinces with more reconstruction
money started rising again after 1952. By 1957, however, we observe
no significant difference in the number of new patents between prov-
inces with varying amounts of reconstruction grant money (Figure A10,
Panel B).

ROBUSTNESS CHECKS
Controls for Geography

Our main results are robust to several checks that control for the
geographical location of each province. First, dropping from the esti-
mating sample all provinces that are within 500 km of the Brenner
Pass (the main gateway toward Austria) and therefore cannot reason-
ably have any advantage in trading with Germany, does not affect our
findings (Online Appendix Table A12, Panel A). Similarly, our results
hold if we include a dummy that identifies provinces through which the
Brenner Highway, the most direct road to that border, passes, and inter-
acts with trends up to the third order (Table A12, Panel B). More gener-
ally, the results hold if we control for nonlinear trends correlated with any
highway leading abroad, not just the Brenner Highway (Table A12, Panel
C), or with the cumulative length of all main roads in 1938 (Table A12,
Panel D).

Second, controlling for nonlinear trends that are correlated with
geographic characteristics does not affect the results (Online Appendix
Table A13, Panel A). Likewise, augmenting the baseline specification
with controls for soil fertility in 1961 (the first year available) or with
geographic coordinates, all interacting with trends up to the third order,
does not change our main findings (Table A13, Panels B and C).*

Finally, our results are robust to including all Italian provinces,
rather than excluding provinces located in Sicilia and Sardegna (Online
Appendix Table Al14, Panel A); to dropping all provinces in southern
Italy, which were subject to fewer (if any) tactical bombings during the
Italian Campaign (Table A14, Panel B); and to estimating spatial HAC
standard errors (Conley 1999) that control for spatial correlation between
geographical areas (Online Appendix Table A15).

30 Land fertility, measured as kilograms produced over hectares, is collected by the Food and
Agriculture Organization (FAO) of the United Nations through its “Global Agro-Ecological
Zones” initiative. The data is available online at http://www.fao.org/nr/gaez/about-data-portal/
agricultural-suitability-and-potential-yields/en/.
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War-Related Damage, Other ERP Aid, Government Spending,
and Corruption

We test whether other historical facts, such as war-related events, other
forms of ERP aid, or contemporaneous investments made by the Italian
government, may explain part of the treatment effects.

First, we consider the role of war events by controlling for the bomb
tonnage dropped by Allied forces before the armistice interacted with
trends up to the third order. This specification leaves our estimates quan-
titatively unchanged (Online Appendix Table A16, Panel A).

Second, we check that our results are robust to controlling for other
types of ERP funds, such as in-kind aid and loans, and for war-related
deaths (Table A16, Panels B and C).*! We control for the concurrent
spending by the Italian government by including public investments in
the transportation network and total spending on infrastructure from 1946
to 1952 and from 1953 to 1970.% While the effects on industrial firms are
diminished, all the other estimated coefficients are statistically significant
and close to the baseline (Table A16, Panels D and E).

Third, a potential concern in the interpretation of our results may arise
if local lobbying and corruption played a major role in the allocation
of Marshall Plan resources. Although data on corruption in the postwar
years are not available, the U.S. authorities analyzed each individual
project and closely monitored the disbursement of Marshall Plan funds
exactly to prevent local lobbying. Moreover, all our main specifications
include region-year fixed effects, which capture most of the intra-national
variation in the level of corruption.

Alternative Specifications of Bombings

The robustness of our results does not depend on how the treatment
variable is defined. First, the data support the existence of a linear rela-
tionship between the tonnage of Allied bombs dropped on a province
and the amount of ERP reconstruction money received. Online Appendix
Figure A11, Panel A, shows that several provinces did not receive any
Allied bombings, while some provinces were hit by a disproportionate
tonnage of explosives.*> When we drop these outliers from the sample,

31 Sobel-Goodman mediation tests confirm these findings. ERP grants that were not destined
for the reconstruction of infrastructure can mediate at most 17.5 percent of the total effect of IC
bombs (Online Appendix Table A17). For most outcomes, this proportion is much smaller.

32 Picci (2002) describes these data.

33 Regressing the reconstruction grants on the Allied bombing leads to a residual plot in which
the residuals are symmetrically placed around the zero line (Online Figure A11, Panel B).
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we find that the main findings are robust (Online Appendix Table A18,
Panels A and B).

Second, alternative specifications of bombings are worse predictors of
war damage and the amount of reconstruction funding (Online Appendix
Table A19). Specifically, a 1 — ¢ difference in the tons of Allied bombs
dropped predicts a 22 percent increase in reconstruction money and a
21 percent increase in damage. Dividing the tonnage of Allied bombs
by either the area of the province or by the number of residents in 1937
shows correlations with these two variables that are at least 5 percentage
points smaller.

Third, using the tonnage of Allied bombs dropped from September
8, 1943—the day the Armistice of Cassibile was publicly announced—
instead of from March 1944 does not change the main findings (Online
Appendix Table A18, Panel C).*

Fourth, our results are robust to the inclusion of bridges, tunnels,
airports, and waterways in the number of targets included in the treatment
variable (Table A18, Panel D).

CONCLUSIONS

In this paper, we have examined the effect of the Marshall Plan on the
Italian postwar economy. The modernization of transportation systems
was associated with (i) an increase in agricultural production despite a
decrease in the number of agricultural workers, (i1) a more widespread
adoption of modern agricultural machines, and (iii) an expansion of the
industrial and service sectors. These findings indicate that, in addition to
influencing Italian institutions, the Marshall Plan had beneficial effects
on local economic development. Within each Italian macro-region, the
amount of ERP reconstruction grant money had a profound impact on the
economic growth of otherwise similar nearby provinces.

Are these findings informative for the debate on the returns on new
infrastructure in the European and North American economies? On the
one hand, we must acknowledge that our estimates might represent an
upper bound of the effects that we would observe if we could redesign
the current public infrastructure in Italy, other European countries, or the
United States. This is because, for ideological reasons, prewar fascist
Italy deliberately gave a low priority to national and international trade
and declined to invest in maintaining high-quality infrastructure in the

3% In the main results, we selected March 1944 as the starting date of tactical bombing because,
in this month, official documents formally ranked the warfront against German troops in Italy as
the top priority for the Allied Tactical Air Forces.
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prewar years. This makes the case of Italy different from that of modern
high-income economies—Ilike those in much of Europe or the United
States. On the other hand, the Marshall Plan is one of the most recent
examples of large-scale modernization of public infrastructure in high-
income European countries. In this sense, this setting shows how a devel-
oped economy with plenty of highly skilled human capital and func-
tioning institutions benefits from a more efficient stock of infrastructure.
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