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Abstract

This paper exploits a historical quasi-natural experiment to provide causal evidence on how
networks and diversity affect migrants’ economic outcomes in a rural setting. Between 1932
and 1941, Italy’'s Fascist government relocated about 4,000 families to the Pontine Marshes, a
formerly malarial and sparsely inhabited area undergoing a massive reclamation project. The
settlers came from different provinces and were quasi-randomly assigned to plots of land,
providing plausibly exogenous variation in neighborhood composition. Using detailed data on
the universe of settlers, we find that larger networks of common-origin neighbors significantly
increase the likelihood of long-term settlement and land purchase. Greater neighborhood
diversity leads to worse economic performance on average, largely by reducing the scope of
network externalities, but it benefits isolated settlers who lack common-origin ties. Network
effects operate, at least partly, through increased productivity, with no evidence of knowledge
transmission as the underlying mechanism. Instead, our results point to cooperation and mutual
support as the main channel. The effects are concentrated among families under the greatest
strain and those from origins historically more reliant on bonding social capital. Network effects
are also stronger when neighbors arrive at the same time and live nearby.
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1 Introduction

Migrants do not settle in isolation but often in groups. Facing challenging conditions, their eco-
nomic success depends crucially on who their neighbors turn out to be and what they can provide,
such as relevant knowledge, but also trust, reciprocal support, and insurance against adverse cir-
cumstances. A large literature documents positive effects of common-origin networks on migrant
outcomes and emphasizes information transmission as a central mechanism (Massey 1985, Munshi
2003, Edin, Fredriksson, and Aslund 2003, Beaman 2012). At the same time, a wider mix of origins
can raise productivity by broadening the range of skills and experience available locally (Ashraf
and Galor 2012, Bazzi et al. 2016, Alesina, Harnoss, and Rapoport 2016, Posch, Schulz, and Henrich
2026). Because common-origin networks and diversity are intertwined by construction, which of
these forces dominates, and through which mechanisms, remains an open question.

Understanding this trade-off is particularly relevant for contemporary displacement. More
than 117 million people are forcibly displaced worldwide, and refugees are often resettled in ru-
ral areas (UNHCR 2026, Maystadt and Verwimp 2014, Ruiz and Vargas-Silva 2015). In regions
facing increasing climate pressures, migration may increasingly involve the creation of new rural
communities around agricultural land rather than movement into established urban labor markets
(Clement et al. 2021). The social composition of these communities may therefore shape migrants’
ability to adapt and prosper. Yet, despite the importance of this question, the evidence on the ef-
fects of neighborhood composition comes primarily from urban labor markets (Edin, Fredriksson,
and Aslund 2003, Beaman 2012), where networks facilitate job matching and information transmis-
sion. Much less is known about rural economies, in which formal labor markets are thin and local
interactions may instead shape economic performance through cooperation, resource sharing, and
social capital. Moreover, common-origin networks and diversity have largely been studied sepa-
rately, leaving their interconnection poorly understood.

This paper studies the causal effects of neighborhood composition (network size and diversity)
on migrants’ economic success using a historical quasi-natural experiment in interwar Italy. Be-
tween 1932 and 1941, the Fascist government resettled approximately 4,000 families to the Pontine
Marshes, a formerly malarial and sparsely inhabited area situated about 60 km southeast of Rome.
After extensive reclamation works, the available 51,000 hectares of land were progressively parti-
tioned into plots and allotted to settlers from rural areas in various Italian provinces, who were
attracted by the prospect of land ownership.

This setting is particularly appropriate for our research question. First, the settlement was cen-
trally planned, and families were quasi-randomly assigned to farming plots, generating plausibly
exogenous variation in neighborhood composition. Second, newly digitized and georeferenced
administrative records covering the universe of settler families allow us to measure household
outcomes and the composition and spatial structure of their neighborhoods at a highly granular
level.! Third, the economic environment provides a unique opportunity to explore the channels
through which networks may operate. Settlers worked under sharecropping arrangements, could
not choose their crops or trade in local markets, and were paid in credits recorded in accounts held
by the state agency rather than in cash. Because migration was exclusively internal, institutional

IThese data come from the State Archives in Latina, and were partly digitized by the authors and partly obtained from
Alfieri (2018).



and legal differences that sometimes affect migrants of certain origins differently are here absent,
while the cultural distances that shaped social interaction remain. Although historical, the setting
shares important features with contemporary rural migration: the establishment of new communi-
ties, the absence of formal labor markets, and the reliance on local interactions.

We measure economic performance with two distinct yet interrelated outcomes: whether set-
tlers remained in the Pontine Marshes until 1941 (i.e., the year the government started selling the
plots), and whether they ultimately purchased their allotted plot. Remaining until 1941 captures
economic resilience in a harsh and closely supervised environment, while land purchase captures
long-term economic potential and investment capacity.> Of all settler families, 28% left or were ex-
pelled before 1941, and only 53% eventually purchased their plot. We measure network exposure
using the share of nearby families originating from the same province and construct a measure of
neighborhood diversity based on neighbors’ origin provinces.

As the quasi-random assignment of settlers to plots is the cornerstone of our identification
strategy, we support this assumption by gathering historical evidence on the characteristics of the
allocation process, and conducting extensive tests on the available data. We establish that network
size and diversity (as well as other neighborhood features) are uncorrelated with a wide array of
family and plot characteristics. We also find that the ex post composition of a settler’s neighborhood
closely matches what would be expected from the origins of families arriving in that month, and
deviations from it do not appear to correlate with observable household characteristics. We esti-
mate the effects of networks and diversity using OLS and including fixed effects that absorb several
dimensions of the settlement process, including year of arrival, region of origin, and administrative

area.3

Our core results show strong evidence of positive network effects. Increasing the share of
common-origin neighbors living within one kilometer from 0 to 1 (all of them) raises the proba-
bility of remaining in the Pontine Marshes until 1941 by 18.1 percentage points, and the probability
of purchasing the land by 16.6 percentage points. These effects are substantial, representing im-
provements of 25% and 31% relative to the average outcomes. For comparison, settlers on the most
fertile soils were 22 percentage points more likely to remain than those on the least fertile—soil
quality being the most important observable determinant of success in this environment. Hence,
the network effect is worth about four-fifths of that gap. The effects of diversity are more nuanced.
Considered in isolation, diversity decreases the chances of economic success, but its average effect
dissipates after accounting for network size. Yet, among the roughly 20% of settlers without same-
origin neighbors, greater diversity is associated with better outcomes. An increase from zero to
maximum diversity raises the probability of staying by 16.9 percentage points and of purchasing
by 19.5 percentage points, magnitudes comparable to the network effects. Diversity may therefore
partially compensate for the absence of a common-origin network, suggesting that the value of
neighborhood composition depends on migrants’ access to alternative sources of social support.

The granularity of our data allows us to investigate what neighbors actually supplied. We pro-
ceed in three steps, asking what made ties stronger, whether they operated through productivity
rather than amenities, and what they transmitted. The evidence consistently points to cooperation

2These two outcomes are strongly correlated with soil quality and other measures of agricultural productivity.
3The results are stable across specifications that include plot and origin-municipality controls as well as successive
layers of fixed effects. We also test the robustness of the results to alternative buffer sizes and definitions of common origin.



rather than knowledge transmission. First, shared early experiences with common-origin families
appear important, as arriving in the same month as other families from the same province gener-
ates large positive effects.* This result is consistent with the idea that bonds of trust and cooper-
ation can be established during critical moments of the settling experience. Second, the evidence
suggests that networks operated through productivity rather than amenities alone. Families em-
bedded in more extensive networks are significantly less likely to be expelled for failing to meet the
production quotas. Third, we exploit detailed climatic and geological data and find no evidence of
a transmission of agricultural knowledge, either from network families or from other neighbors.”

The evidence for cooperation and solidarity comes from several patterns. Exploring the spatial
features of the network, we find that what matters most is physical proximity rather than how
tightly interconnected the network is. In fact, distance to the nearest same-origin family predicts
economic performance, especially when that family lives within walking distance, and having no
occupied plot next door is harmful even conditional on network size. The value of a network
also increases with a family’s need for assistance, with larger effects among settlers facing greater
demographic pressure and those less familiar with the local environment. Importantly, the positive
effects of diversity among settlers with no same-origin neighbors are also concentrated in precisely
these most vulnerable groups for which cooperation mattered the most. Finally, network effects are
larger for settlers from origins historically reliant on bonding rather than bridging social capital.
We find that network effects change discretely for origin municipalities surrounding the Po river,
where a standard proxy for bonding ties (i.e., the prevalence of consanguineous marriage) also
changes sharply. In sum, while prior work on rural environments emphasizes the information
value of networks (Foster and Rosenzweig 1995, Groeger and Zylberberg 2026), in a setting with
little room for learning and knowledge diffusion, our findings indicate the fundamental role played
by cooperation and mutual support.

Our paper intersects with three strands of existing literature. First, we contribute to a large body
of research examining the effects of migrant networks on their economic success (Massey 1985,
Edin, Fredriksson, and Aslund 2003, Munshi 2003, Comola and Mendola 2015, Battisti, Peri, and
Romiti 2022). In particular, several studies leverage the quasi-random allocation of refugees across
locations to uncover a positive impact of co-ethnic networks on migrant labor-market outcomes—
mainly through a more efficient transmission of information (Edin, Fredriksson, and Aslund 2003,
Damm 2009, Beaman 2012, Martén, Hainmueller, and Hangartner 2019).6 Although not primar-
ily concerned with migration, some research explores the informational role of social networks in
driving technology adoption in rural contexts (Munshi 2004, Conley and Udry 2010, Maertens and
Barrett 2013, Mekonnen, Gerber, and Matz 2018, Beaman et al. 2021). Our work bridges the gap
between these two sets of papers by providing causal evidence on the consequences of migrant
networks in a rural, subsistence-based agricultural economy with limited scope for market inter-
actions. We also provide evidence that allows us to distinguish the cooperative role of networks
from knowledge transmission, and shed light on the formation and spatial structure of migrant
networks.

4This should not be taken to suggest that these families knew each other beforehand, as most came from different and
distant municipalities within the province.

SWe use granular historical rainfall and temperature data, together with other geographical variables, to construct
measures of relevant agricultural knowledge, such as agroclimatic similarity and origin suitability for various crops.

6See also Blumenstock, Chi, and Tan (2025), Patacchini and Zenou (2012), and Elsner, Narciso, and Thijssen (2018).



Second, we contribute to the literature on the economic consequences of diversity. At the ag-
gregate level, seminal work by Ashraf and Galor (2012, 2013a, 2013b) and subsequent research on
migrants” diversity relate the origin composition of populations to long-run development, with
the trade-off between skill complementarities and cooperation at their core (Alesina, Harnoss, and
Rapoport 2016, Bazzi et al. 2016, Minale, Rocha, and Vigna 2024). At the local level, some stud-
ies highlight the effects of neighborhood diversity on public goods and labor-market outcomes
(Algan, Hémet, and Laitin 2016, Hémet and Malgouyres 2018). We connect these two levels, mea-
suring diversity and networks locally within a single framework and in a subsistence economy.
Observing both simultaneously allows us to distinguish the effects of diversity from those of the
absence of common-origin ties and to examine how diversity shapes outcomes when settlers lack
such ties. Our findings support the hypothesis that diversity can hinder economic performance in
subsistence-based, Malthusian economies, as speculated by the Unified Growth Theory literature
(Ashraf and Galor 2012, Mariani, Mercier, and Pensieroso 2023).” We also unveil a novel bene-
fit of diversity: for settlers without any common-origin neighbors, a diverse neighborhood partly
substitutes for the missing network.

Lastly, our study relates to the growing literature on how the composition of newly founded
communities can shape their economic and social trajectories. Prior work has traced the forma-
tion and persistence of norms on the US frontier (Bazzi, Fiszbein, and Gebresilasse 2020, Haddad
2026, Bazzi et al. 2026), the emergence of national identity in new rural settlements in Indonesia
(Bazzi et al. 2019), and political attitudes in the settlements created by the Fascist government in
Italy, including those of the Pontine Marshes (Carillo 2022, Belmonte 2026).8 Instead of looking at
communities as a whole, we exploit the quasi-randomness in who a settler’s immediate neighbors
were, at the moment the community was formed, to assess what this was worth to them in terms

of economic resilience in a harsh environment.

The remainder of the paper is organized as follows. Section 2 provides historical background.
Sections 3 and 4 describe the data and the empirical strategy. Section 5 presents the main findings,
and Section 6 provides evidence on the potential mechanisms. Section 7 concludes.

2 Historical Background

The Pontine Marshes (Agro Pontino) are located southeast of Rome, in the Lazio region. The area
is mostly in the modern province of Latina and extends 45 km along the coast, covering approxi-
mately 80,000 hectares. For centuries, the marshes were an inhospitable region, plagued by malaria
and unsuitable for agriculture due to their swampiness. From the Roman Empire to the Papal
States, every attempt to eradicate malaria and drain the marshes had failed, as the available technol-
ogy could not sustain drainage in the long term or support permanent human settlements (de Haas
and Schepers 2022). At the beginning of the 20th century, the marshes were sparsely populated,
with only a few hundred isolated shepherd families and nomadic groups (Gentilcore 1970).°

7This result stands somewhat in contrast with Baggio and Cosgel (2026), who identify a U-shaped effect of racial diver-
sity on economic performance in a specific pre-industrial sector (i.e., whaling).

8Relatedly, Mufioz-Blanco (2026) studies the long-term political consequences of internal displacement under the Span-
ish dictatorship.

9The absence of an indigenous population in our context is a feature shared by Brown and Cuberes (2023).



In 1924, the Fascist regime launched a large-scale reclamation project known as Bonifica Inte-
grale. This program had two goals: to showcase an unparalleled technological achievement for
propaganda purposes, and to expand wheat production as part of Mussolini’s “Battle for Grain”.
By 1930, the marshes had been drained, the terrain transformed into arable land, malaria system-
atically combated, and an intricate network of canals and roads put in place.!? The available land,
amounting to approximately 51,000 hectares, was then divided into plots. Each plot, referred to as
podere, featured a two-story farmhouse intended to accommodate the forthcoming settlers. From
1932 to 1941, approximately 4,000 families occupied the plots that were progressively made avail-
able, creating the quasi-natural experiment at the heart of our study. The settlers initially worked
under sharecropping arrangements.!! From 1941 onward, as the government sought to raise funds
for the war effort, they were granted the option to redeem the land, the alternative being a rental
contract or leaving.

2.1 Settler Recruitment and Quasi-Random Plot Assignment

The resettlement program in the Pontine Marshes, with its centralized assignment of plots, pro-
vides a quasi-natural experiment in neighborhood composition. The selection of settlers by province
of origin resulted from a combination of supply and demand forces.!?> On the demand side, the
Fascist regime recruited people with significant experience as rural laborers under sharecropping
contracts. In line with the government’s pro-natalist stance, the inflow of high-fertility families
was strongly encouraged. On the supply side, the settlement of the Pontine Marshes coincided
with a period of economic turmoil in the aftermath of the Mussolini government’s Quota 90 pol-
icy, which involved a revaluation of the Italian lira against the British pound, leading to lower
agricultural wages and higher rural unemployment. Consequently, the economic conditions of
agricultural workers deteriorated substantially, with many moving from sharecropping to day la-
bor. This combination of supply and demand explains why the Po Valley emerged as the main
origin of prospective settlers. Figure 1 illustrates the main origins of settlers based on data from
Alfieri (2018). Veneto and Emilia-Romagna together account for 68% of the families. Both regions
had a high historical prevalence of malaria and were severely affected by the rural crisis. Despite
the predominance of settlers from Northern Italy, hundreds of families also originated from areas
surrounding the Pontine Marshes and from other parts of the country.!3

The Commissariato per le Migrazioni e la Colonizzazione Interna (CMCI), the government insti-
tution responsible for domestic migration, oversaw the logistics of the selection process and plot
allocation. Prospective settlers began the process by applying to the CMCI office in their province
of origin. The only eligibility criterion was that the head of the household needed to be a war
veteran. This was in line with the Fascist propaganda, which depicted settlers as soldiers and the

10The construction works employed over 100,000 temporary workers under arduous conditions and persistent malaria
exposure. Despite the drainage, malaria remained present until after WWII, when U.S.-led reconstruction efforts eradicated
it using DDT. As malaria-related mortality was not reported on death certificates, we use malaria prevalence at origin as a
proxy for environmental suitability and malaria resistance in our regressions.

'Under sharecropping, settlers inhabited and cultivated the plot in exchange for a share of the produce. While retaining
this standard feature, contracts in the Pontine Marshes had indefinite duration, unlike typical sharecropping arrangements,
which lasted between one and three years.

12The number of families interested in participating in the program generally exceeded the availability of plots. This
excess demand varied by year and with the pace of new plot construction. While our preferred specifications always
include year fixed effects, their omission does not affect the results.

13A smaller share of settlers, though Italian-born, arrived from abroad, chiefly from Yugoslavia and Romania, where
they had previously participated in other state-sponsored migration programs.



(a) Arrivals by region (b) Total families across provinces

Figure 1: Origin of settler families, 1932-1940

Note: own elaboration based on data from Alfieri (2018).

settlement itself as a war effort; affiliation with the Fascist party, however, was not mandatory, and
most settlers were not party members (Folchi 2000).

The CMCI reviewed applications on a rolling basis in Rome and assigned families to plots.
This centralized decision-making process ensured that plot allocation was not shaped by local
favoritism (Boccini and Ciccozzi 2007). The allocation rather followed the logic of the so-called
“Tommasi method” with larger plots assigned to families with more working units. '* As shown
in Figure 2, plots became available gradually so that the selection and settlement process occurred
in multiple waves, with CMCI authorizing the migration of a predetermined number of families.
The settlement initially concentrated in the core of the Pontine Marshes, and later expanded out-
ward toward the periphery as successive waves of settlers arrived — see Figure A4 in the Appendix.
If a family was expelled or withdrew, its plot was immediately reassigned to an eligible newcomer
family, which typically settled within a year.

Figure 2: The settlement process, 1932-1940

Note: own elaboration based on data from Alfieri (2018).

The CMCI organized settlers’ travel to the Pontine Marshes by train, often grouping families
from the same province on specific dates.!®> The journey to the Pontine Marshes was among the
shared experiences that fostered strong social bonds, especially given the uncertainty and early

4Giuseppe Tommasi, the agronomist who oversaw the agricultural transformation of the Pontine Marshes, proposed
that adult men be counted as one working unit, women as 0.5, and children and the elderly as 0.3 (Alfieri 2014).
5The journey from Northern Italy to the Pontine Marshes could take as long as 30 hours (e.g., from the station of Verona).



hardships experienced by settlers, as described by Alfieri (2018) and Folchi (2000). Upon arrival,
settlers were checked in by the Organizzazione Nazionale Combattenti (ONC), the war veterans’
agency responsible for supervising activities in the Pontine Marshes, and accompanied to their
designated plots.'

2.2 Settlers’ Living Conditions

The ONC was responsible for organizing and monitoring agricultural production in the Pontine
Marshes. It supplied seeds, fertilizers, productive assets, and provided bookkeeping, technical
aid, and training. ONC agents also enforced strict monitoring of daily activities in the plots. For
administrative convenience, the 3,000 plots were grouped into 18 agricultural aziende. Addition-
ally, 28 rural settlements (borgate rurali) were created to house ONC agents and provide schooling,
healthcare, as well as administrative and religious services to the settlers. Consistent with Mus-
solini’s emphasis on de-urbanization and the promotion of rural living, the settlers could not live
in these villages, and formal market interactions were heavily restricted (Gentilcore 1970).77 The
colonization program was designed with production from the plot as the sole source of sustenance,
consistent with sharecropping customs.

The settlers entered into strict sharecropping agreements that required them to cultivate specific
crops and meet production targets set by the ONC. Despite the soil not being particularly favorable
for such crops, the assigned crop mix heavily emphasized wheat and other cereals, as well as forage
intended to support livestock.!® Once the production quotas were met, the settlers could keep the
remainder of the harvest for personal consumption and receive compensation for any surplus.'’
ONC agents monitored settlers daily to ensure compliance with the rules, with violations resulting
in contract termination and the expulsion of all family members.?

The strict contractual conditions, the poor quality of the land, and the eventual resurgence of
malaria made life in the Pontine Marshes extremely difficult. In this challenging environment, sup-
port from neighboring settlers was essential. Historical evidence underlines the strong solidarity
among settlers, who regularly exchanged labor, tools, commodities, childcare, and essential aid,
as documented by Alfieri (2014, 2018) and Folchi (2000). Notably, despite the ONC’s discourage-
ment, families often "borrowed” labor from their neighbors to improve the efficiency of sowing
and harvesting. These accounts suggest that social bonds and reciprocal trust were fundamental
conditions for coping with hardship and achieving economic resilience, and motivate our analysis
of cooperation in Section 6.

16Luigi Barzini’s account in Il Popolo d’Italia (October 11, 1933) vividly describes the settlers” arrival in Latina: "When the
settlers arrive at the station, [...] an ONC officer checks the composition of the families and provides them the number of
their plot. [...] Then, big trucks take the families and their belongings to the farms.” See also Folchi (2000).

17 At first, Mussolini was reluctant to allow urban centers to develop in the Pontine Marshes. Over time, however, “new
towns” were founded: Littoria in 1932, Sabaudia in 1933, Pontinia in 1934, Aprilia in 1936, and Pomezia in 1938.

18Del Bravo (1956) reports that volcanic and alluvial land was allocated 40% to wheat and other cereals, 40% to legumes
and forage, and 20% to set-aside, while for sandy or clay soils the shares were 33% wheat, 50% lucerne, and 17% set-aside.

9Rather than being paid in cash, these compensations were recorded in settlers’ debt and credit books, resulting in
limited monetary circulation.

20In particular, controls had to ascertain that (i) all family members worked in their plot, (ii) no outsiders lived or worked
in the plot, and (iii) no resources, especially fertilizers, milk, and crops, were hidden or stolen (Folchi 2000).



3 Data and Measurement

We combine archival sources with newly digitized and georeferenced historical maps to construct
settler-level measures of neighborhood composition at arrival. This data allows us to link mi-
grants’ long-term performance to characteristics of their municipalities of origin and to the features
(namely, network and diversity) of their neighborhood in the Pontine Marshes.

3.1 Archival Records and Spatial Mapping

Our primary dataset, which combines information from Alfieri (2018) and ONC records in the State
Archives of Latina, covers the universe of settler families. It includes information on settlers’ mu-
nicipality of origin, arrival date, plot number, plot size, family size, and whether they ultimately
secured land ownership after 1941. We complement this data with additional ONC archival ma-
terial documenting voluntary departures, expulsions (including their reasons), and the azienda to
which each plot belonged. Figure A1 in the Appendix provides an example of the archival data.?!

We digitize and georeference historical maps of the Pontine Marshes, which display the location
of each farmhouse and the characteristics of the terrain (see Figures A2-A3b in the Appendix).
The unique plot identifier allows us to link the maps to the available information on the settlers.
The house coordinates also enable us to calculate the distances between plots and their proximity
to rural settlements. By overlaying the georeferenced plots with the historical ONC map of soil
composition, we can classify each plot into one of nine soil types and four levels of soil fertility.

We then combine this data with the geographical and historical characteristics of the 726 mu-

nicipalities of origin. We use these variables as controls and to shed light on the mechanisms:

* Geography: longitude, latitude, average elevation, and wheat suitability (FAO index).

o Transferability of skills: following Bazzi et al. (2016), we leverage topographic and climatic
data to construct an index of agroclimatic similarity between the municipality of origin and
the assigned plot, as well as a wheat-specific agroclimatic similarity index.??

¢ Adaptability: since farmers from malaria-endemic areas were particularly fit for the Pontine
Marshes and could have developed resilience to the disease, we collect data on historical
exposure to malaria from Torelli (1882) (see Figure A5 in the Appendix).

¢ Cultural distance: linguistic similarity between Italian dialects from AIS Dialectometry as a
proxy for cultural distance between settlers of different origin.?3
3.2 Economic Outcomes of Settlers

Given the context of the Pontine Marshes, we measure migrants’ economic performance using two
distinct yet complementary outcomes: (i) staying in the marshes until 1941 and (ii) eventually buy-
ing the land. Although the contracts did not specify a precise timeline for land redemption, the

21Unfor’tunately, aside from family size, detailed information on settlers’ demographic characteristics and agricultural
output is unavailable due to the partial destruction of the ONC archives after World War II.

2These indices are computed using average yearly temperature and precipitation data covering 1900-30 from the Cli-
matic Research Unit (CRU) TS4.07, raster data from the FAO Harmonized Soil Database (HWSD), on several soil character-
istics, FAO’s Global Agro-Ecological Zones (GAEZ) database, as well as data on altitude, altitude variability, and distance
from rivers. Further details are provided in Section E of the Appendix.

23Based on Jaberg and Jud (1940), available at https://dialektkarten.ch/dmviewer/ais/index.en.html.
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prospect of land ownership was the central incentive for settlers to migrate and their ultimate goal
(Del Bravo 1956). As mentioned above, sharecropping agreements were terminated in 1941, al-
lowing settlers either to redeem their plot or to remain under new rental contracts. Staying in the
marshes until 1941 (i.e., until becoming eligible to purchase land) is a meaningful proxy for eco-
nomic resilience given the difficulty of meeting production quotas. This is especially true given the
military-like oversight imposed by the ONC and the widespread rhetoric suggesting that “leaving
meant being a deserter” (Folchi 2000).

Land acquisition constitutes our second measure of economic success. Starting in 1941, settlers
could redeem their plot at a quasi-fixed price of 10,200 lire per hectare, plus an additional amount
reflecting the value of physical capital and livestock (Rossetti 1994). Although settlers could opt
for a rental agreement and purchase the land at a later stage, the uncertainty involved likely en-
couraged early acquisition. This measure has an important limitation. In some cases, the purchase
decision came after the war and was likely shaped by wartime confounders affecting both plots
and settler families.?*

Although settlers had few attractive alternatives (e.g., they lacked access to land elsewhere),
28% left before 1941. A few hundred families were expelled for falling short of production tar-
gets or for keeping their plots in poor condition, information that we exploit to shed light on the
productivity effects of networks and diversity.?>

Figure 3: Soil types and economic performance

Notes: The figure shows the different soil types (from least to most fertile) and the average performance of settlers in three
different dimensions: (i) whether they stayed until 1941, (ii) whether they purchased (left axis), and (iii) whether they were
expelled due to low productivity (right axis).

Figure 3 illustrates the relationship between our proxies for economic performance and soil
quality, an arguably fundamental determinant of economic success in the agricultural economy
of the Pontine Marshes that is unrelated to network or diversity effects. Among settlers assigned
to plots with the least fertile soils (i.e., clay and dune), over 10% were expelled, 61% remained

24During World War II (1941-1945), much of the population was temporarily displaced from their homes. Many young
men left the Pontine Marshes to join the Italian army. Moreover, between 1943 and 1944, German troops flooded several
hectares of land in an attempt to slow the Allied advance. Other plots were bombed or mined, so that 26% of them were
heavily damaged.

25 A small number of families were expelled for immoral or violent behavior, or for suspected communist leanings.
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until 1941, and 42% eventually purchased the land. In contrast, among those settling on the most
fertile soils (i.e., tufa), fewer than 3% were expelled, 83% remained until 1941, and 65% purchased
the land. As expected, soil fertility is a decisive predictor of settlers’ success. Substantial residual
heterogeneity nonetheless remains, which neighborhood composition may help explain (see Figure
4).

Figure 4: Spatial distribution of settler outcomes and soil types

Notes: The maps show the settler families who (i) remained until 1941 and (ii) purchased the land. Areas shaded in yellow-
red tonalities represent poorer soil conditions, while those in blue-green tonalities represent better soil conditions. The
sample is restricted to the first occupiers of each plot.

3.3 Neighborhood Composition by Origin

In our analysis, we focus on two distinct yet interrelated dimensions of neighborhood composi-
tion: the proportion of neighbors with the same origin (Network) and an origin fractionalization
index (Diversity). We measure network and diversity within one kilometer of each settler family’s
farmhouse and define origin at the province level (corresponding to NUTS-3 administrative units).
As Section 3.3 explains, both choices (i.e., buffer size and provincial origin) are motivated by the
specific context under study and by the characteristics of the data.2®

To obtain measures that are homogeneous and comparable across families, we consider only
neighbors present in the year of arrival. For example, if nearby plots are initially empty but are
assigned to incoming settlers in subsequent years, these “new” neighbors are not included in our
network and diversity measures, and the settler is therefore considered to be initially isolated.

We measure the network of family 7 as follows:

Il(originj = origin,)

Network; = Z N, ,
1

i~ Rplk
]GBi m

where i identifies the settler family, j identifies other families within the 1-km buffer (Bilkm), and N;
is the total number of families within the buffer excluding family i itself.

We measure diversity around family i using a fractionalization index based on the province of
origin within a 1-km radius buffer. The index measures the probability that two randomly drawn

26We nonetheless perform extensive robustness analyses considering possible alternatives along both margins.
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families come from different provinces (i.e., it is equal to one minus the Herfindahl-Hirschman
index of concentration), and is given by:

Diversity, = 1 — H;.

Here H; is the sum, across origin provinces p, of the squared shares of family i’s neighbors
originating from p

Ljepin 1(origin; = p) 2

The fractionalization index is the most widely used measure of diversity in the related literature
(see, for example, Ashraf and Galor 2013b, Alesina, Harnoss, and Rapoport 2016, Bazzi et al. 2016,
and Docquier et al. 2020). However, we also verify the robustness of our results using polarization
as an alternative measure (Montalvo and Reynal-Querol 2005). We also calculate an additional
index (H;) to measure diversity among non-network members within the neighborhood using the
same formulas described above.

We measure neighborhood composition using 1-km-radius buffers, as this choice best reflects
the structure of social interactions in the Pontine Marshes. Smaller buffers would overlook the
ONC’s deliberate design of sparse settlements, while larger buffers would overestimate the scope
of feasible social interactions in a low-mobility environment. On average, a 1-km buffer contains
12 neighboring families. A related paper on rural networks (Groeger and Zylberberg 2026) pro-
vides evidence that most interactions occur among households living within one kilometer of one
another.

The choice of province as our benchmark indicator of origin is motivated by three main consid-
erations. First, settlers typically self-identified by province, reflecting common sociocultural norms
and a sense of shared destiny.” Cultural proximity was closely tied to dialect similarity, and dialect
boundaries often coincided with provincial borders.2® Second, provinces were, at the time, Italy’s
most salient administrative units, with the Fascist government creating 17 new provinces to meet
demands for local identity.?’ Third, from a measurement standpoint, using provinces as the iden-
tity marker avoids extreme values (0 or 1) that arise when networks are defined at the municipal or
regional level.

As will be detailed later in the text, we also assess the robustness of our results to alternative
buffer sizes (ranging from 500 m to 1.5 km) and to alternative definitions of origin (regions, mu-
nicipalities, and artificial fixed-size areas). These tests confirm that a 1-km buffer best captures the
relevant social interactions in our setting and that the province constitutes the primary identity
marker, yielding remarkably stable estimates.

Z7Rossetti (1994, 2008) documents extensively the case of the Ferraresi, i.e., settlers originating from the province of Fer-
rara.

2In this respect, we find that, once we control for neighbors’ provinces of origin, linguistic distance has no additional
influence on our outcomes.

29The ONC recruitment program emphasized provincial affiliation. For example, while families could bring in additional
members, these members could not originate from a different province (Folchi 2000).
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3.4 Sample and Descriptive Statistics

Our sample comprises the universe of settlers who arrived between 1932-1940, namely 3,784 fami-
lies. Table C1 reports descriptive statistics for the sample.’* Around 40% of settlers came from areas
with high malaria prevalence. They originated from highly diverse environments, yet with ecolog-
ical conditions generally unsuitable for wheat cultivation. The climatic and soil characteristics of
the Pontine Marshes differ, on average, by 1.72 standard deviations from those of settlers” munic-
ipalities of origin. This indicates a substantial mismatch between settlers’ familiar environments

and the new agroclimatic conditions.3!

(a) Total families (b) Empty houses

(c) Network (d) Diversity

Figure 5: Neighbors in the buffer, networks, and diversity

Notes: The figure shows the distribution of the number of families, empty houses, network size, and diversity, within a 1-km
radius at the time of arrival. "Network” represents the proportion of families in the buffer from the same province of origin.
"Diversity” represents the fractionalization index of the provinces of origin in the buffer.

Neighborhood composition exhibits substantial heterogeneity. Figure 5 shows the distribution
at arrival of key variables measured within a 1-km buffer, including the number of families, empty
houses, and our measures of network and diversity. The average number of families is 12, with an
inter-quartile range of 8-17. Upon arrival, 10% of houses within the buffer were empty, and 15%
of settlers had an empty house as their closest neighbor. Network size varies widely. On average,
33% of neighbors come from the same province, but nearly 20% of families had no neighbors from
the same province, indicating complete isolation. Conversely, fewer than 3% of families lived in
neighborhoods where all neighbors shared their provincial origin. Diversity also displays a broad

30We do not include the few hundred settler families who arrived during 1941 or afterwards because many of them could
enter different rental agreements and already purchase the land directly.

31The agroclimatic similarity index is the average standardized difference between the municipality of origin and the
assigned plot across several dimensions, including soil composition, average temperature, and precipitation. See Section E.
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range, with a mean of 0.61 and an inter-quartile range of 0.50-0.77. The right-skewed distribution
suggests that many settlers lived in highly diverse neighborhoods, often surrounded by families
from different parts of Italy.

Figure 6: Relationship between network and diversity

Notes: Network represents the share of families from the same province of origin in a 1-km radius buffer. Diversity repre-
sents the fractionalization index of origin provinces in the buffer, considering all families on the left, and only the outgroup
(non-network) families on the right.

Network size and diversity are mechanically intertwined. As the proportion of neighbors from
the same origin increases, a family’s exposure to diversity decreases, unless the initial size of the
network is very small and network expansion contributes to diversity. The left panel of Figure 6 il-
lustrates this pattern. In particular, as the network approaches 100%, overall diversity (1 — H;) con-
verges to zero by construction. The Pearson correlation coefficient between network and diversity
is -0.73, confirming that the two measures capture related but distinct dimensions of neighborhood
composition. Although weaker, this pattern also applies to diversity measured only among out-
group families (1 — H;), as depicted in the right panel of Figure 6. In fact, a larger network implies
fewer outgroup families in the buffer, and thus less scope for diverse origins among them. When
the network is small, overall and outgroup diversity almost coincide (the correlation is 0.94 below

the median network size).

Overall, these descriptive patterns show that settlers entered highly heterogeneous local envi-
ronments spanning sparsely populated areas, strong provincial clusters, and highly diverse social
settings. They also underscore the importance of distinguishing between network size and diver-
sity to better understand the mechanisms operating in a subsistence agricultural context.

4 Empirical Strategy

We are interested in estimating the effect of neighborhood composition at arrival (network size and
diversity) on settlers” economic outcomes. Our empirical approach leverages the quasi-random
allocation of settlers to plots, which creates exogenous variation in the origins of nearby neighbors.
We start by presenting our estimating equation, and then discuss the identification assumptions.
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4.1 Estimating the Impact of Neighborhood Composition

We estimate the following equation by OLS:
Yirta = YZi + XZI'Q + &y + &t + &g+ €irta, 1)

where subscripts i, 7, t, and a refer to a family i, originating from region r, arriving in year ¢, and
locating in a plot in azienda a.

Our main outcomes, denoted as y;¢,, are binary variables indicating whether family i stayed
in the Pontine Marshes until 1941 (”Stay”), and whether they purchased the plot (“Purchase”).
For our exploration of possible mechanisms, we will rely on the third outcome variable, a binary
variable equal to 1 if the family is expelled due to low productivity before 1941 (”Expelled”).

The key explanatory variable, Z;, captures neighborhood composition at arrival and is mea-
sured either by the share of same-origin families or by the diversity index described above, based
on the settler’s province.

The vector X; includes three types of controls: (i) characteristics of the plot such as size (in
hectares), a dummy for poor soil, distance to the nearest rural settlement, and geographic coordi-
nates (longitude and latitude), (ii) characteristics of the origin-municipality, including geographic
coordinates, altitude, historical prevalence of malaria, wheat suitability (FAO index), and (iii) an
index of agroclimatic similarity between the municipality of origin and the assigned plot.

The specification introduces fixed effects for region of origin, year of arrival, and azienda, de-
noted as «;, a;, and «, respectively. The reason why we opt for region instead of province as origin
fixed effects is to have sufficient variation when doing heterogeneity analyses and when exploit-
ing additional origin information for the exploration of mechanisms. Standard errors are clustered
at the azienda level, since the latter comprised geographically close plots and provided technical
training, productive means (such as seeds, specific machinery, and fertilizers), and monitoring. We

demonstrate however that our results are robust to alternative fixed effects and clustering choices.3?

The coefficient 7y captures the causal effect of increasing the share of common-origin neighbors
in the buffer (or the diversity index) from 0 to 1. Given the fixed effects, identification comes from
comparing families that arrived in the same year, came from the same region, and were assigned
to a plot in the same azienda, but were exposed to different neighborhood composition.

As will be shown later, the coefficients are more precisely estimated when including fixed ef-
fects and controls, but they are of similar magnitude when obtained from regressions without con-
trols. This is consistent with the idea that settlers were assigned to plots largely at random.

4.2 Identification: Quasi-Random Allocation of Neighbors

Historical accounts indicate that the assignment of plots to incoming settlers was conducted with-
out any consideration for settlers’ geographic origins or for a desired composition of neighborhoods
(Folchi 2000, Alfieri 2014). The settlement proceeded sequentially as land was reclaimed, from the

32There are only 18 aziende. Given the small number of clusters, Table D2 reports alternative clustering levels and
Conley spatial standard errors, which leave inference unchanged.
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center of the Pontine Marshes towards the periphery. As plots became available, the CMCI as-
signed them to eligible families and organized the resettlement. The sole allocation criterion was
the correspondence between the plot’s size and the family labor capacity. There was no deliber-
ate effort to place settlers from similar backgrounds together, nor to assign families from specific
origins to plots with particular characteristics. Importantly, settlers had no prior knowledge of the
location or characteristics of their plot, and were allowed to subsequently relocate only under very

special circumstances.??

We complement this historical evidence with two empirical exercises to assess the quasi-random
nature of plot assignment.

Balance on neighborhood composition measures. We assess balance between observable co-
variates and four measures of neighborhood composition. These include our main network and di-
versity measures within a 1-km buffer around the settler’s house, as well as indicators for whether
the closest plot is empty, and whether it is occupied by a common-origin settler. Covariates include
plot characteristics (size, soil fertility, distance to the nearest rural settlement, and geographic co-
ordinates) and origin-municipality attributes (coordinates, altitude, historical malaria prevalence,
wheat suitability, and agroclimatic similarity with the assigned plot). Table 1 reports coefficients
from regressions of neighborhood composition measures on this full set of controls mentioned in
Section 4.1.

Consistent with the absence of strategic location choices, the estimated coefficients are generally
close to zero and statistically insignificant. The few significant correlations are plausibly explained
by mechanical features of the settlement process, such as the arrival of families from the same areas
in consecutive waves. Our baseline specifications nonetheless control for all these characteristics,
thereby accounting for any specific patterns related to the settlement process and the geograph-
ical origin of settlers. Moreover, whether one controls for our demanding set of fixed effects or
not, the estimated coefficients are very similar, providing additional support to our identification
assumption (see Figure C1 in the Appendix).

Expected vs. observed local common-origin exposure. As settlement occurred in waves, we
can exploit variation in the monthly composition of incoming settlers to test whether proximity to
common-origin neighbors reflects cohort composition rather than selective placement. For settlers
arriving in each month f from province of origin p, we compute the expected common-origin ex-
posure as the share of common-origin families arriving in the same month. For settlers arriving
from p in ¢, this variable measures the probability of having a family from the same province in
the closest plot, if (i) plots were randomly assigned within that arrival cohort, and (ii) the clos-
est plot was empty. For example, if in a given month one third of settlers originate from a given
province, random assignment implies that those settlers face an expected common-origin exposure
of 1/3. We then compute the corresponding observed common-origin exposure: the share of settlers
from province p arriving in month ¢ whose closest neighbor is a settler from the same province

(irrespective of their month of arrival).

Based on the above definitions, the data should generate a linear correlation between our two

measures of common-origin exposure across all groups of settlers arriving from different provinces

33See Folchi (2000) for more details on the link between labor units and plot size (p.123), the assignment to available
plots (p.64), and the independence of soil quality from family characteristics (p.117).
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Table 1: Balance test

@ @) ) @)
Network  Diversity Closest plot Closest plot

empty network
Plot size -0.019 0.004 0.002 -0.028*
(0.012) (0.011) (0.014) (0.015)
Plot poor soil -0.008 0.017 -0.050* 0.034
(0.027) (0.031) (0.026) (0.036)
Plot distance to borgo 0.018 -0.022* 0.002 0.015
(0.012) (0.011) (0.007) (0.013)
Plot longitude 0.097* -0.083 0.085* -0.041
(0.056) (0.060) (0.048) (0.075)
Plot latitude 0.117 -0.079 0.039 0.048
(0.085) (0.090) (0.044) (0.094)
Origin longitude 0.146"** -0.043 -0.026 0.162***
(0.044) (0.027) (0.023) (0.039)
Origin latitude 0.062 0.002 -0.024 0.047
(0.073) (0.039) (0.038) (0.060)
Origin altitude -0.005 0.005 -0.009 -0.008
(0.009) (0.005) (0.006) (0.011)
Origin malaria exposure ~ 0.024 -0.009 0.007 -0.002
(0.016) (0.007) (0.012) (0.020)
Origin wheat suitability 0.015 -0.000 -0.008 0.017*
(0.010) (0.005) (0.005) (0.009)
Agro-climatic similarity 0.012 0.008 -0.023 0.030
(0.021) (0.024) (0.024) (0.028)
Year FE Yes Yes Yes Yes
Origin FE Yes Yes Yes Yes
Azienda FE Yes Yes Yes Yes
Mean dep. variable 0.33 0.61 0.15 0.34
Std. dev. dep. variable 0.29 0.21 0.35 0.47
R? 0.30 0.36 0.10 0.11
Observations 3,784 3,784 3,784 3,784

Notes: The sample comprises all the settlers who arrived between 1932 and 1940. Robust standard errors clustered at the
azienda level in parentheses. Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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in different months. With the observed variable on the vertical axis, we would also expect the
regression line to have a slope below one and a positive intercept, because some of the settlers
arriving in month ¢ had families from earlier cohorts settled on the closest plot. Note that the ex-
pected measure can be interpreted as a flow variable, describing potential common-origin exposure
generated by the composition of the current arrival cohort, whereas the observed measure captures
the stock of local common-origin exposure resulting from both current and previous settlement

waves.34

The left panel of Figure 7 plots observed against expected common-origin exposure across all
settlers in our sample. Consistent with the hypothesis that the institutional design of the whole
settlement process generated a quasi-random assignment of settlers to available plots, the graph
displays a remarkably tight and linear relationship, with a slope below (but close to) one, and a
positive intercept. Also consistent with quasi-random assignment, the distribution of the differ-
ence between observed and expected common-origin exposure is centered near zero, as shown in
the right panel of Figure 7. At times, settlers ended up in areas that had more/fewer common-
origin neighbors than expected, but such deviations average out. Moreover, regressing this gap on
our large set of controls yields coefficients that are uniformly small and statistically insignificant,
indicating that deviations from expected exposure are not systematically related to observable char-
acteristics (see Figure C2 in the Appendix).?®

Figure 7: Expected and observed common-origin exposure

Notes: The left panel plots observed against expected common-origin exposure in our baseline specification. The right panel
shows the distribution of the observed-expected exposure gap across all settlers in our sample.

5 Results

This section presents the main findings of our empirical analysis. Sections 5.1 and 5.2 show how
settlers” outcomes are impacted by network size and diversity, respectively. Section 5.3 presents

340One can formalize these patterns as follows. Define ju,, as the share of settlers from p arriving in t who have a common-
origin neighbor in the closest plot (i.e., observed exposure), and 6, as the share of common-origin neighbors arriving in
the same month ¢ (expected exposure). Accordingly, pp,;—1 denotes the share of common-origin neighbors arriving before ¢
(“past” exposure). Define ¢}, € [0,1] as the share of settlers whose closest plot is not occupied prior to their arrival. We can
then express observed exposure as a linear function of expected and past exposure: iy = (1 — 0y¢)pip1—1 + Opt6ps. If plot
assignment is entirely random, but some incoming settlers locate in areas that are not totally empty (making ¢+ < 1), the
linear relationship exhibits a slope smaller than 1 and has a positive intercept.

35This pattern holds true even when excluding the first waves of settlers (i.e., Veneto) or when looking separately at plots
that are occupied for the first time or resettled.
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additional results concerning the spatial features of the neighborhood. Section 5.4 discusses several
robustness checks.

5.1 Network

Table 2 presents our results on the impact of network (i.e., the share of common-origin neighbors
within a 1-km radius buffer) on our main outcomes: stay in Panel A and purchase in Panel B. Con-
trols and fixed effects are introduced sequentially: Column (1) displays the unconditional corre-
lations without any controls, column (2) introduces the control variables listed in Table 1, while
columns (3)-(5) introduce arrival year, region of origin, and azienda fixed effects one at a time. Fi-
nally, column (6) presents our preferred and most demanding specification, which includes the
entire set of controls and fixed effects in a single regression.

Table 2: Impact of network

@ @) ®) (4) ©) (6)
Panel A: Stay

Network 0.128*** 0.115*** 0.114*** 0.113*** 0.172*** 0.181***
(0.039) (0.027) (0.023) (0.025) (0.015) (0.024)

Mean dep. variable 0.72 0.72 0.72 0.72 0.72 0.72

Observations 3,784 3,784 3,784 3,784 3,784 3,784

Panel B: Purchase

Network 0.138** 0.132** 0.130*** 0.111** 0.192*** 0.166***
(0.060) (0.047) (0.039) (0.044) (0.027) (0.027)
Mean dep. variable 0.53 0.53 0.53 0.53 0.53 0.53
Observations 3,784 3,784 3,784 3,784 3,784 3,784
Controls No Yes Yes Yes Yes Yes
Year FE No No Yes No No Yes
Origin FE No No No Yes No Yes
Azienda FE No No No No Yes Yes

Notes: The sample comprises all the settlers who arrived between 1932 and 1940. The variable network takes values in
the interval [0, 1]. Controls include plot characteristics (size in hectares, a dummy for poor soil, distance to the closest
village, longitude and latitude), municipality of origin characteristics (longitude, latitude, altitude, malaria exposure,
wheat suitability), and an index of agroclimatic similarity between the assigned plot and the municipality of origin. Robust
standard errors clustered at the azienda level in parentheses. Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.

Looking at column (6), transitioning from a network of 0 (no common-origin neighbors in the
buffer) to 1 (all neighbors from the same province as settler i) translates into an increase of 18.1
percentage points in the probability that settler i remains in the Pontine Marshes until 1941. This
effect is substantial, considering that the average likelihood of staying is 72%. A 0 to 1 increase in
network leads to an increase of 16.6 percentage points in the probability of buying the land, against
an average purchase rate of 53%. In other words, considering that the mean share of neighbors
from the same origin stands at 0.33 with a standard deviation of 0.29, the estimates imply that a
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one standard deviation increase in the network measure leads to increases of about 5 percentage
points in the probabilities of staying until 1941 and eventually purchasing the land.3

The estimates remain stable with and without controls, and across different specifications with
demanding fixed effects, consistent with the hypothesis of quasi-random neighborhood compo-
sition.?” The estimates remain quantitatively comparable with alternative combinations of fixed
effects for both settlers’ origins (e.g., provinces instead of regions) and their plot location (e.g., mu-
nicipalities instead of aziende) as reported in Table D1. Consistent with the quasi-random assign-
ment of plots, altering comparison groups does not significantly change our estimates. We also
examine how standard errors vary under different clustering strategies. Table D2 reports regres-
sion results when clustering at the level of destination municipalities, origin provinces, and year of
arrival, as well as allowing for spatial correlation at distances of 5 or even 10 kilometers (Conley
1999). The significance levels remain very similar across the board. Further robustness checks are
discussed in Section 5.4.

These results pertain to the universe of settlers, including those who left before being offered the
opportunity to redeem the land in 1941. To assess the extent to which the effects on land purchases
are linked to settlers’ likelihood of remaining in the Pontine Marshes, Table D3 reports estimates
accounting for this channel. Columns (1) and (4) control for a “stay” dummy, columns (2) and (5)
restrict the sample to settlers who stayed until 1940, and columns (3) and (6) focus on those who left
and consider their duration of stay as outcome. The results show that an increase in network size
from zero to one, or having a common-origin neighbor next door upon arrival, is associated with
an increase of 3.6-4.9 percentage points in the likelihood of purchasing the land (i.e., 6.7% of the
baseline mean). These results suggest that the effects on land purchases documented above are not
merely driven by a higher likelihood of staying in the Pontine Marshes, but reflect a direct effect of
common-origin networks on settlers” capacity and willingness to redeem the land.

5.2 Diversity

Table 3 presents the effect of diversity (as fractionalization) on our key outcomes, stay and pur-
chase. We present different specifications depending on: (i) whether we compute diversity using
all neighbors in the 1-km buffer, or only among those who are not part of the network (i.e., orig-
inating from a different province, what we refer to as “outgroup”); (ii) whether we include only
diversity or we also condition on network size in the regression; (iii) whether we allow the effect to
vary by degree of isolation through interaction terms.

As shown in column (1), overall neighborhood diversity has a negative and significant effect,
estimated with no consideration of network size: moving from zero diversity (all the families in the
buffer share the same origin) to maximum diversity (each family from a different origin) decreases
the likelihood of long-term stay by 11.6 percentage points. The effect on purchase is comparable in
size and marginally insignificant (p-value of 0.12), implying a reduction in the likelihood of buying
the land of 9.6 percentage points.

These negative coefficients are not surprising in light of the inverse relationship between net-
work and diversity displayed in Figure 6, and the large positive effects of network. Indeed, when

36 As shown in Figure 5, network size displays substantial variation and extreme values close to 0 and 1 are common.
57The estimates across columns (1) to (6) are not statistically different from each other. The magnitude increases when
introducing azienda fixed effects, which restricts the comparisons to fine administrative areas.
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Table 3: Impact of diversity

1) ) 3) 4) 5) (6)
Panel A: Stay
Diversity (all) -0.116** 0.094 -0.146** -0.157**
(0.055) (0.084) (0.053) (0.054)
Network 0.223*** 0.141%**
(0.039) (0.029)
Diversity (outgroup) -0.022 0.070**
(0.038) (0.030)
Small network -0.224***
(0.060)
Small network x Diversity 0.255**
(0.084)
Zero network -0.293***
(0.077)
Zero network x Diversity 0.326***
(0.084)
Panel B: Purchase
Diversity (all) -0.096 0.104 -0.123* -0.141**
(0.059) (0.096) (0.055) (0.051)
Network 0.213*** 0.142**
(0.051) (0.049)
Diversity (outgroup) -0.007 0.028
(0.040) (0.041)
Small network -0.207**
(0.074)
Small network x Diversity 0.234*
(0.104)
Zero network -0.288***
(0.073)
Zero network x Diversity 0.336**
(0.099)
Controls Yes Yes Yes Yes Yes Yes
Full fixed effects Yes Yes Yes Yes Yes Yes
Observations 3,784 3,784 3,784 3,784 3,784 3,784

Notes: The sample comprises all the settlers who arrived between 1932 and 1940. The variables network and diversity
take values in the interval [0,1]. Small network refers to valpigs below the median (0.20) while zero network to absence of
common-origin settlers in the buffer. Controls include plot characteristics (size in hectares, a dummy for poor soil, distance
to the closest village, longitude and latitude), and municipality of origin characteristics (longitude and latitude, malaria
exposure, wheat suitability), and an index of agroclimatic similarity between the assigned plot and the municipality of
origin. Robust standard errors clustered at the azienda level in parentheses. Significance levels: * p < 0.1, ** p < 0.05, *** p

< 0.01.



both are included in the regression, as in column (2), the coefficient on diversity becomes positive
and non-significant, suggesting that the negative effect from column (1) could be entirely driven
by the mechanical reduction in network size as diversity increases. This pattern is consistent with
the notion, highlighted by Ashraf and Galor (2012) among others, that cultural homogeneity may
be beneficial to economic performance for relatively unsophisticated modes of production, with
agents operating within the existing technological frontier.

Furthermore, columns (3) and (4) show that diversity measured only among non-network
neighbors does not have significant effects when considered in isolation, but may exhibit addi-
tional beneficial effects when controlling for network size. A settler exposed to a higher degree of
outgroup diversity appears more likely to stay in the Pontine Marshes until 1941 although such an
effect is not visible on the purchase outcome. A limitation of this measure is that even though it

considers only outgroup members, it is still strongly negatively correlated with network size.3

One may speculate that settlers with a smaller network, or none at all, could benefit from di-
versity, as the absence of a dominating tight-knit group can create opportunities for interactions
with different-origin neighbors. Columns (5) and (6) focus the attention on settlers with a network
size below the median (i.e., under 0.20) or with no common-origin families within a 1-km radius
(i.e., zero network). We introduce dummies capturing these dimensions as well as their interaction
with the diversity measure. While diversity has a strong negative effect for individuals above the
median network, its effect becomes net positive for those below the median (column 5).

Similarly, among the most isolated settlers, diversity has an even stronger beneficial effect.
Raising the index from 0 (all other families from the same origin) to 1 (each family from a different
origin) raises the probability of staying by 16.9 percentage points (-0.157+0.326) and of buying the
plot by 19.5 percentage points (-0.141+0.336). These findings provide original insights into the
individual effects of diversity, highlighting a fundamental heterogeneity that the literature has so
far overlooked. In fact, while diversity appears to be harmful to average economic performance,
isolated settlers have better outcomes if exposed to a more diverse environment.

Overall, our results on diversity appear to be consistent with the specific features under study.
As in most pre-industrial economies, the settlers in the Pontine Marshes had very limited scope
for specialization and market interactions, which can help rationalize the lack of generalized gains
from diversity. Limited specialization often resulted in economic hardship, especially in the first
years of the colonization. Our results present the first micro-level evidence in a quasi-experimental
setting supporting the theoretical conjecture of Ashraf and Galor (2012, 2013b) by which the advan-
tages of homogeneity exceed those of diversity in the Malthusian stage of development. We cannot
however separate a distinct cost of heterogeneity from the mechanical reduction in network size.

In the absence of common-origin neighbors, isolated settlers appear to have relied on outgroup
neighbors instead. Section 6 examines whether this substitution operated mostly through coopera-
tion or through information sharing, in particular, knowledge transmission and learning from each
other.

In Table D4 in Appendix D, we replicate our analyses of diversity using a measure of polar-
ization. The results parallel those of our benchmark, suggesting that in our context both measures

38The explanation behind this negative correlation is that by increasing network size, the total number of outgroup
members in the buffers falls, which in turn makes outgroup diversity become lower on average.
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have similar effects on economic outcomes. This finding contrasts with other settings where po-
larization and fractionalization have been shown to have different effects, for instance, on identity
formation (Bazzi et al. 2019).

5.3 Spatial Features of the Network

One distinct feature of our data, relative to the existing literature, is that it enables us to investigate
how the specific location of neighbors, together with their characteristics, generates economically

relevant externalities that affect migration success.>

We now turn our attention to the spatial features of the neighborhood and for each settler
consider the following dimensions at arrival: (i) whether the closest plot is empty, (ii) whether the
closest plot is occupied by a family from the network (i.e., same province of origin), (iii) the distance
(in km) to the closest network family, (iv) the average distance to network families, (v) the average
distance between families in the network, reflecting network tightness.

In Table 4, we present the results obtained by using each of the above variables as the main
regressor, under the most demanding specification that includes all fixed effects (corresponding to
column (6) of Table 2). In Panel A, these spatial features are considered in isolation, while in Panel
B, we also control for network size, to test whether a specific spatial feature explains the overall
effect of networks and to quantify, for a given available network size, the additional effect of each
specific spatial feature on migration success.

Without conditioning on network size, geographic proximity to network families appears to
matter for both the closest neighbors and the entire 1-km radius buffer. Network tightness, instead,
does not affect the probability of staying. Rather than an interconnected network, these uncondi-
tional results would suggest that closer network neighbors from the point of view of the individual
settler had the largest positive impact. This observation concerns both same-province neighbors
and having any close neighbor at all: columns (1) and (2) of Panel A show that the cost associated
with having no neighbor in the closest plot is close in magnitude to the benefits enjoyed when the
closest plot neighbor is from the same province. Conditional on network size, the estimates become
less precisely estimated, although they convey a similar message. The effect of having no neighbor
in the closest plot and the average distance to network families remain negative, stable in magni-
tude, and significant. The effect of having a network family in the closest plot falls to zero, while the
distance to the first network family remains negative and large, although marginally insignificant.
Note that the overall network effect remains unchanged at 18 percentage points while accounting
for these spatial features of the neighborhood.

In Appendix Table D5, we present the effects of the spatial features of the network on the
"purchase” outcome. Table D5 reinforces the findings of Table 4, highlighting the importance of
distance to common-origin neighbors even after controlling for network size.

Overall, our results point to the importance of the spatial structure of the network: having ac-
cess to common-origin neighbors within a short distance is a key determinant of migrants’ success,
and can be well understood in the framework of the Pontine Marshes settlement process, given the
strong restrictions imposed on migrants’ mobility and interactions.

39 A related paper with such features is Groeger and Zylberberg (2026), which focuses however on crop choices and the
role of networks on knowledge transfers.
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Table 4: Effects of spatial features of the network on the probability of staying until 1941

@) ) ) (4) ®)
Stay

Panel A: not controlling for network size

Closest plot empty -0.051*
(0.026)
Closest plot network (same province) 0.041***
(0.011)
Distance to the first network family -0.108**
(0.039)
Avg. distance to network families -0.117**
(0.054)
Avg. distance among network families -0.053
(0.081)
Observations 3,784 3,784 2,795 2,795 2,795
Controls Yes Yes Yes Yes Yes
Full fixed effects Yes Yes Yes Yes Yes
Panel B: controlling for network size
Closest plot empty -0.049*
(0.025)
Closest plot network (same province) -0.007
(0.015)
Distance to the first network family -0.062
(0.045)
Avg. distance to network families -0.108*
(0.055)
Avg. distance among network families -0.023
(0.084)
Network 0.180***  0.187*** 0.122** 0.147*** 0.149***
(0.025) (0.030) (0.054) (0.048) (0.050)
Observations 3,784 3,784 2,795 2,795 2,795
Controls Yes Yes Yes Yes Yes
Full fixed effects Yes Yes Yes Yes Yes

Notes: Distances are expressed in kilometers. The network variable takes values in the interval [0,1]. The sample
comprises all the settlers who arrived between 1932 and 1940 in columns (1) and (2), and those with at least a network
member in the buffer in columns (3) to (5). Robust standard errors clustered at the azienda level in parentheses. Significance
levels: *p < 0.1, * p < 0.05, ** p < 0.01.
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5.4 Robustness

The analysis presented so far is necessarily based on some arbitrary choices, namely with respect to
the definition of common origin, and neighborhood size at destination. In this Section, we briefly
discuss the robustness of our results to alternative definitions and measurement choices. In the
interest of space, the Tables and Figures cited here appear in Appendix D.5.

Alternative definitions of common origin. In Section 3.3, we outlined the historical reasons that
led us to define a common origin at the provincial level. Here, we discuss how our results are
robust to experimenting with a number of other plausible measures.

We start by considering alternative administrative units, namely, regions and municipalities.
From columns (1) and (2) of Table D6, we can see that a more extensive regional or municipal
network has a positive impact on the main outcome variables. Importantly, column (3) shows that
in a horse race involving all the measures, the baseline province-level indicator is the only one that
remains significant and retains a sizable coefficient, thus supporting our choice to use the province
as a marker of common identity.

We can also adopt a more flexible approach and construct ”artificial provinces” as buffers of
variable radius centered around the settler’s municipality of origin. Table D7 shows that, when we
define common-origin networks with respect to increasingly larger areas, the impact of network
size tends to decay. For instance, when considering as network members the families originating
from municipalities located within 10 km vs 100 km from the settler’s place of origin (column (1)
vs column (5)), the estimated coefficient halves. When performing a horse race among multiple
"artificial provinces”, as in column (6), the largest effect appears to be related to buffers of 25- and
50-km radius, which roughly correspond to the size of Italian provinces.* Column (7) further
shows that our benchmark network measure computed using actual provinces outperforms all the
alternatives based on “artificial” ones.

Two additional alternatives are tested in Table D8. First, we consider a standardized score of
geographic distance, measured in standard deviations with respect to the entire matrix of distances
among all settlers, rather than fixed buffers. Second, we turn to cultural distance, as proxied by dif-
ferences in the dialects of origin (measured using the AIS Dialectometry from Jaberg and Jud 1940).
Similar to previous exercises, while the standardized geographic measure suggests that neighbors
from more distant origins are detrimental to the success of settlers, the effects do not survive the
inclusion of the province-based network measure in the regression. Linguistic distance, instead,
is never statistically significant and has a zero-magnitude coefficient, suggesting that identity was
not formed within linguistic borders and/or that easier communication is not a key mechanism of

network formation in our setting.

Alternative buffer sizes. Our benchmark variables of neighborhood composition are computed
considering all the families located in a buffer with a 1-km radius and centered around the farm-
house of family i. Here, we look at two types of alternative neighborhoods: (i) buffers of different

40Based on the average and median area of Italian provinces, the radius of equivalent circles would fall in the range
between 28 and 30 km.
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radius (500, 1000, and 1500 meters), and (ii) donut-type areas which exclude the inner space (so
that we compute our indicators by considering families living within 500-to-750 meters, 750-to-
1000 meters, 1000-to-1250 meters of settler 7).

The results in Table D9 provide systematic evidence that our benchmark network measure
generates the most statistically meaningful results, outperforming all the alternative indicators in
horse races. As shown in columns (1) to (3), the network measured in a 1-km radius buffer remains
large and significant when adding equivalent measures at 500 or 1500 meters, which do not show
up as significant. The same is true when introducing donut-type measures, as shown in columns
(4) to (8).

Absolute vs relative network. One may argue that the number, rather than the share of common-
origin neighbors, matters for economic success. To explore this possibility, we build an alternative
network measure based on the number of neighbors from the same province living within one
kilometer of the settlers in our sample. The results are reported in Table D10. Columns (1)-(3) and
(5)-(7) show that each additional network family increases the probability of staying in the Pontine
Marshes until 1941 and eventually buying the land by about 1.1 percentage points. Interestingly,
columns (4) and (8) show that the absolute measure of same-province network loses the horse race
against the relative measure, thus supporting our choice of the latter as the benchmark explanatory
variable.

Sensitivity to specific groups. Some groups of settlers faced special circumstances that could
influence the results. For instance, those who occupied a plot previously farmed by another fam-
ily may have inherited different starting conditions, or formed different ties with their neighbors.
Those who came from nearby areas may have had different outside options or been able to main-
tain a social network beyond the Pontine Marshes. Finally, those who came from outside of Italy
may have been enrolled in the program in a different fashion. Table D11 shows that our baseline
results are robust to excluding these types of settlers.

6 Mechanisms

After establishing the effects of networks and diversity on settlers’ economic performance, we now
exploit the data at our disposal to study the possible underlying mechanisms.

Our analysis proceeds in three steps. First, we assess what made ties stronger, using the timing
of arrival to identify when social bonds were formed (Section 6.1). Second, using data on expul-
sions for failing to meet production quotas, we examine whether networks operated through pro-
ductivity or merely through the amenity value of common-origin neighbors (Section 6.2). Third,
we ask what neighbors transmitted. Here we consider two potential channels: the transmission
of agricultural knowledge from neighbors, which we test directly using measures of their exper-
tise and environmental fit (Section 6.3), and solidarity and cooperation, which we test through its
implications for where network effects should be largest (Section 6.4).
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6.1 Formation of Social Bonds

As previously argued, life in the Pontine Marshes was extremely arduous and challenging, partic-
ularly in the first few months after arrival. Although social interactions were discouraged by the
ONC, anecdotal evidence indicates that support and help from neighbors at this particular moment
were essential. We take advantage of information on the month of arrival of settlers to shed light
on the formation of social bonds and their importance for economic success.

In particular, we measure the share of network and non-network neighbors who arrived in the
same month as a given settler i, and see how this correlates with our outcome variables. Columns
(1) and (4) of Table 5 show that a higher share of network families arriving in the same month
makes settlers significantly more likely to stay until 1941 and eventually redeem the land. Most
importantly, these effects remain sizable (although smaller) and statistically significant even after
controlling for the benchmark size of the network (i.e., regardless of arrival date), as shown in
columns (2) and (5).

Table 5: Bonding: Month of arrival and network effects

M () ®) @ 0O (6)

Stay Purchase
Network arriving same month 0.078"** 0.046* 0.080** 0.052*
(0.021) (0.022) (0.029) (0.028)
Network 0.160***0.182*** 0.140***0.165***
(0.027) (0.026) (0.027) (0.032)
Non-network arriving same month 0.012 -0.003
(0.031) (0.053)
Mean dep. variable 072 072 072 054 054 054
R? 0.09 010 0.09 0.08 0.09 0.08
Observations 3,137 3,137 3,137 3,137 3,137 3,137
Controls Yes Yes Yes Yes  Yes Yes
Full fixed effects Yes Yes Yes Yes  Yes Yes

Notes: The sample comprises all the settlers who arrived between 1932 and 1940 and for which data on the month
of arrival is available. The network variable takes values in the interval [0,1]. The variables of network (non-
network) arriving in the same month take values in the interval [0,1], interpreted as 0-100%. See Table 2 for the
list of controls and fixed effects. Robust standard errors clustered at the azienda level in parentheses. Significance
levels: *p < 0.1, * p < 0.05, ** p < 0.01.

These results suggest that sharing early struggles with people one could trust, namely those
from the same province, led to a “strong bonding” that later manifested in better economic prospects,
regardless of the overall size of the network. Moreover, historical evidence indicates that settlers
who arrived in the same month might also have shared the train journey to the Pontine Marshes,
which could take between 15 and 30 hours from most provinces in Northern Italy (Folchi 2000,
Alfieri 2018). This long journey may have been an opportunity to meet settlers from nearby origins
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and start building relationships of mutual trust. In this perspective, our findings are reminiscent of
Battiston (2019), who shows how (brief) social interactions during a migratory journey are key to
the future outcomes of migrants. They instead stand somewhat in contrast to Beaman (2012), who
finds a negative effect of year-of-arrival migrant networks on economic success, possibly due to
the competition and the lack of relevant labor market information from newly arrived migrants—
something which does not concern our setting.

Finally, columns (3) and (6) of Table 5 show that arriving alongside non-network families does
not affect settlers” economic success and leaves the benchmark network effects substantially unal-
tered.

6.2 Productivity

The positive effect of the network on staying in the marshes up to 1941 and ultimately redeeming
the land could operate through two main and possibly overlapping channels. On the one hand, the
possibility of relying on common-origin neighbors could enhance settlers” current and future pro-
ductivity, thereby making them more resilient and willing to redeem the land. On the other hand,
the presence of neighbors with a similar socio-cultural background may provide social amenities
and increase the utility of living in the Pontine Marshes, regardless of its impact on productivity.

The data does not allow us to disentangle the two channels, as we lack information on social
amenities and overall productivity.*! This notwithstanding, we can identify settlers whose share-
cropping contracts were terminated due to low productivity, and were subsequently expelled from
the Pontine Marshes.*?

Table 6 reports how common-origin families (in the buffer or in the closest house) affect the
likelihood of being expelled from the land, differentiating by the reason for expulsion. A more
extensive network significantly reduces expulsions and such reduction is entirely driven by expul-
sions due to low productivity. As shown in columns (2) and (5), both network size and having
a common-origin family in the closest plot have a negative and sizable effect on the likelihood of
expulsion for lack of productivity. Overall, increasing the network from 0 to 1 is associated with a
3.8 percentage point reduction in the probability of expulsion while a common-origin family in the
closest house reduces expulsion by 2 percentage points (relative to a mean of §%). Columns (3) and
(6) show no effects on expulsions for other reasons. These findings provide support for the idea
that the presence of neighbors of common origin helped prevent settlers” productivity from falling
below the threshold that would have exposed them to the risk of expulsion, thereby underscoring

the potential importance of solidarity, which we explore further in the following subsections.*?

“Harvest registers were destroyed during the German invasion of the Pontine Marshes in 1944.

42 Archival sources indicate the following causes of expulsion (i.e., disdetta): (a) political “indignity”; (b) insubordination
or violence against ONC; (c) any criminal conviction; (d) stealing, or damaging the property; (e) abandoning, lending or
selling cattle; (f) stealing or selling food, stocks, means of production, etc.; (g) leaving the plot unattended, or reducing
the workforce, so that the standards of efficiency (productivity) were diminished; (h) not fulfilling contractual obligations
(including failing to be a “good”, productive settler). We consider the last two reasons (g-h) to be productivity-related. For
instance, De Nardis (2010) describes (p. 43) the case of a family expelled because they "neglected farm work, [and had] no care
for products and their use. In two years, they have shown ill will and neglected land works. The plot is in the same condition or worse
than when they arrived.”

43 An alternative hypothesis is that larger co-ethnic networks may allow individuals to organize and resist expulsions.
This channel cannot explain the effects of a common-origin family in the closest plot (columns (4)-(5) in Table 6). Moreover,
such episodes of resistance or political opposition would have been reflected in historical accounts and we have found no
evidence of them.
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Table 6: Productivity: Effects on probability to be expelled

(1) (2) (3) 4) ) (6)
Expelled

Network -0.032* -0.038**  0.006
(0.017) (0.014)  (0.009)

Closest plot same province -0.017** -0.020***  0.003
(0.008) (0.006)  (0.005)

Mean dep. variable 0.09 0.08 0.01 0.09 0.08 0.01
R? 0.04 0.04 0.02 0.04 0.04 0.02
Observations 3,784 3,784 3,784 3,784 3,784 3,784
Reason for expulsion All Lowyield Other  All Low yield Other
Controls Yes Yes Yes Yes Yes Yes
Full fixed effects Yes Yes Yes Yes Yes Yes

Notes: The sample comprises all the settlers who arrived between 1932 and 1940. The dependent variable varies
across columns, capturing different definitions of being expelled: columns 1 and 4 include all reasons, columns
2 and 5 low yield, and columns 3 and 6 other reasons. The network variable takes values in the interval [0,1].
See Table 2 for the list of controls and fixed effects. Robust standard errors clustered at the azienda level in
parentheses. Significance levels: * p < 0.1, ** p < 0.05, ** p < 0.01.

6.3 Learning

Among the possible channels through which neighborhood composition can influence productiv-
ity, and therefore individual success, a natural candidate is the opportunity to learn from others. In
our context, this would mean that a settler’s productivity may be enhanced by a transfer of agri-
cultural expertise or skills from other settlers. In particular, while learning from common-origin
neighbors might be easier, outgroup settlers may hold more valuable and complementary knowl-
edge, because they come from provinces with different characteristics.

To explore the relevance of the learning mechanism in explaining the importance of neighbors,
we rely on three proxies of agricultural expertise.** First, we construct a measure of agroclimatic
similarity following Bazzi et al. (2016), aiming to capture the fit between the agricultural charac-
teristics of the settlers’ place of origin and their assigned plot in the Pontine Marshes. Second,
since the ONC imposed wheat as the main crop as part of Mussolini’s “Battle for Grain”, we use the
FAO index of wheat suitability to measure how suitable the settlers’ origin municipalities were for
wheat cultivation. Finally, we compute the difference between wheat suitability at the origin and
in the destination plot, as a proxy for crop-specific (as opposed to general) agroclimatic similar-
ity. Wheat-specific similarity is arguably the more meaningful variable for the stay outcome, and
general agroclimatic similarity for the purchase outcome. During the sharecropping period settlers
had to follow the ONC’s wheat-heavy crop assignments, while only after redeeming the plot were
they free to choose what to grow.

44Appendix E provides a detailed description of how these measures are constructed.
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Figure 8: Impact of neighbors’ agroclimatic measures

Notes: The figure plots the estimated coefficients and 95% confidence intervals of separate regressions of our baseline spec-
ification with various measures of neighbors’ agricultural potential. Section E in the Appendix reports more details on the
computation of these indicators.

We standardize the three measures described above and average them for all the neighbors in
the buffer, distinguishing between network and non-network (outgroup) families. The regression
coefficients from the most demanding specification, including all controls and the complete set of
fixed effects, are shown in Figure 8. We do not find any effect of neighbors” agricultural knowledge
or experience on the probability of staying until 1941, regardless of their origin. We read this as
evidence against learning from network neighbors as a source of positive network externalities.
Although not significant, the effect of the network’s expertise with wheat has a negative coefficient,
which becomes significant when the outcome is purchasing the land. One reading is that settlers
accustomed to growing wheat in a favorable environment struggled in an area as unsuitable as
the Pontine Marshes. Outgroup agroclimatic similarity, by contrast, has a modest beneficial effects
only on the probability of purchasing the land. Therefore, learning appears to play a limited role
overall, as we can only detect some possible effect after the end of the colonization phase (1941),

and originating from non-network neighbors.

These results are better understood in light of the context. Rather than being able to experiment
with crops and learn from neighbors with different agricultural expertise, settlers in the Pontine
Marshes were expected to meet strict production targets and comply with specific crop mixes im-
posed by the ONC. These quotas left little room to adopt neighbors’ techniques, or any practice that
might be seen as riskier.

6.4 Solidarity and cooperation

We now examine solidarity as a key mechanism through which common-origin networks and
diversity may have affected settlers’ outcomes. If the influence of neighbors operated through
mutual help and cooperation, the effects should be more pronounced for families for whom the
marginal benefit of such help was largest, namely those under greater material stress and those
with a stronger cultural reliance on in-group ties. We consider three dimensions of heterogeneity
that map to these channels.

The first is demographic pressure on resources, defined as the ratio of family size to plot size.
While larger families were assigned to larger plots, the Tommasi rule for plot allocation did not take
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into account the presence of dependent individuals (e.g., children and the elderly), generating vari-
ation in mouths to feed per hectare that is plausibly unrelated to agricultural skill or plot quality.
The second is prior exposure to malaria in the origin municipality. While the ONC had attempted
to eradicate the disease, malaria remained a serious health concern in the Pontine Marshes in the
1930s. Settlers without prior exposure were therefore more prone to disease and less familiar with
malarial land, and stood to benefit more from mutual help and cooperation with their neighbors.
The third is cultural background, in particular social capital, which we explore by comparing set-
tlers originating from the two main regions surrounding the Po River, Emilia-Romagna to the south
and Veneto to the north. Emilia-Romagna was historically exposed to institutions that fostered the
development of more open, civic-oriented social structures, based on generalized trust and par-
ticipation in cooperative associations. By contrast, Veneto has historically been characterized by
more “closed” social structures, with cooperation being mediated by kinship, parish, and local
community.*> Emilia-Romagna has traditionally relied on bridging social capital while Veneto has
specialized in bonding social capital (Crescenzi, Gagliardi, and Percoco 2011, Putnam 1995, Sabatini
2009).4¢ In our case, this suggests that settlers from Veneto would have been more inclined to seek
help almost exclusively from neighbors of common origin, thereby benefiting relatively more from

network externalities.

Figure 9 reports the estimated network coefficients across these sub-samples. Network effects
are larger among families facing above-median demographic pressure and among those originating
north of the Po. The estimates also point in the predicted direction for malaria exposure, although
the differences are smaller; we therefore regard this cut as suggestive.

Figure 9: Networks and solidarity

Notes: The figure plots the estimated coefficients and 95% confidence intervals of network effects for different sub-samples
of families: (i) below/above median family to plot size, (ii) exposure/non-exposure to malaria in origin municipality, and
(iii) origin municipality to the south/north of Po River.

45Cultural variation across Italy may be traced back to deep historical and geographical factors, which have been shown
to have long-lasting consequences on a wide range of outcomes, such as social and civic capital (Putnam, Nanetti, and
Leonardi 1994, Guiso, Sapienza, and Zingales 2016, Buonanno et al. 2022), voting outcomes (Buccione and Knight 2023,
Dominici 2024), firm structure (Trigilia 1986), as well as marriage and secularization patterns (Zei et al. 2005, De la Croix,
Mariani, and Mercier 2023).

46Putnam (1995) and Sabatini (2009) interpret religiosity as a proxy for bonding social capital in the particular context of
Italy, and highlight that Veneto is traditionally more religious than Emilia-Romagna.
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Figure 10 reports the analogous heterogeneity for diversity among isolated families (i.e., hav-
ing no network in the buffer).# The compensating effect of diversity among isolated families is
concentrated in the same sub-samples in which networks themselves matter most: families under
higher demographic pressure, families without prior malaria exposure, and families from north of
the Po. Diversity substitutes for the network precisely where the network is most valuable, which
is what cooperation (rather than knowledge transfer) would predict. A further piece of evidence in
the same direction comes from soil quality. Diversity has essentially no effect on isolated families
assigned to good-soil plots and a sizable negative effect on those assigned to poor-soil plots (Tables
F4 and F5 in the Appendix). Because settlers were required to deliver half of their harvest to the
ONC, families on poor soil operated closer to subsistence output, making consumption-smoothing
through neighbors and cooperation particularly valuable (Munshi and Rosenzweig 2016, Litina
2016).

Figure 10: Diversity and solidarity among isolated families

Notes: The figures plot the estimated coefficients and 95% confidence intervals of diversity effects interacted with a dummy
for being isolated (zero network) for different sub-samples of families: (i) below/above median family to plot size, (ii)
exposure/non-exposure to malaria in origin municipality, and (iii) origin municipality to the south/north of Po River.

To provide evidence on the potential mediating role of social capital among settlers originating
from the Po Valley, we investigate whether the effects of network and diversity change progres-
sively across space or rather sharply at that river boundary. In particular, we interact network
with dummies for various distances between the settlers’ origin municipality and the course of the
Po River, thus allowing the effects to vary flexibly by distance. The left panel of Figure 11 shows
that the estimates change discretely as one crosses the river. Even settlers originating within 40
kilometers of the Po experienced markedly different effects depending on which bank they came
from. The right panel of Figure 11 illustrates a proxy of bonding social capital, the intensity of con-
sanguineous marriages in the 1930s (Zei et al. 2005), reporting the mean values across equal-sized
bins on both sides of the Po River. The measure of consanguinity exhibits a similar discontinuity
at the river. Interacting this index with network size (or diversity) yields a positive and signifi-
cant coefficient (Table D12), consistent with stronger externalities in more bonding-oriented origin

47We estimate our baseline equation including diversity, an indicator for being isolated, and their interaction. We use the
full sample rather than restricting it to isolated families, who represent only 20% of observations.
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communities.*8

Figure 11: Network effects and social capital along the Po River

Notes: The plot on the left shows the effect of network estimated flexibly in a single regression, interacting network with
bin indicators at different distances with respect to the Po River. The plot on the right shows the average of our measure of
consanguinity (i.e., cousin marriages per thousand people in 1932-1935) by distance to the Po River, in 10 equal size bins at
the south and north.

7 Conclusion

Whether migrants fare better surrounded by people from the same origin or in a more diverse en-
vironment has been difficult to establish, as migrants ordinarily choose where they live and can
relocate later on. By exploiting a historical quasi-natural experiment (the reclamation and settle-
ment of the Pontine Marshes in 1930s Italy), we provide causal evidence on how neighborhood
composition shapes migrants” economic performance in a rural environment. The centralized and
quasi-random assignment of families to land plots, together with detailed settler-level data cover-
ing the universe of families, allows us to identify the effects of networks and diversity without the
selective sorting that typically complicates such analysis.

We find that migrant networks play a fundamental role in improving families” economic per-
formance and resilience in these newly created communities. A larger network of common-origin
neighbors within one kilometer significantly increases the probability of remaining in the Pontine
Marshes and of purchasing the land. A more diverse neighborhood is associated with worse per-
formance on average, broadly consistent with Unified Growth Theory’s prediction that diversity
is detrimental to performance in economies with relatively unsophisticated modes of production.
This negative effect, however, largely reflects the mechanical crowding out of common-origin ties
rather than a distinct cost of heterogeneity. Among the roughly one in five settlers without same-
origin neighbors nearby, diversity instead improves outcomes, suggesting that a diverse social en-
vironment can partly compensate for the absence of a common-origin network.

Our analysis of the mechanisms consistently points to the importance of cooperation and sol-
idarity rather than knowledge transmission. Settling at the same time as other common-origin

48We find similar evidence using a historical proxy of religiosity (based on the prevalence of religious names, as com-
puted by Becker and Voth 2026), although the change in trend at the Po River is less clear. We find no comparable disconti-
nuity for any of our controls: characteristics of the plot (e.g., size, soil fertility, coordinates) and other origin characteristics
(e.g., wheat suitability, altitude, malaria exposure, coordinates), which makes it harder to attribute the result to economic or
geographic correlates of latitude or other strategic features of the settling process.
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families is particularly beneficial, consistent with social bonds being formed through shared ex-
periences during the early stages of settlement. Networks also improve productivity rather than
merely providing amenities: settlers embedded in larger networks are less likely to be expelled
for failing to meet production quotas. While in rural economies neighbors may transmit relevant
knowledge about crops and techniques, in the Pontine Marshes the state agency dictated what was
grown and how;, leaving little room for this channel to operate. Consistent with this, we find that
settlers gain nothing from neighbors with better agricultural knowledge or a better environmental
fit. Instead, what neighbors seem to supply is mutual help. Networks matter most where the need
for assistance is greatest, including among families facing demographic pressure or less familiar
with the environment, and among settlers from origins historically more reliant on bonding social
capital. Similar patterns emerge for the beneficial role of diversity among the most isolated settlers,
suggesting that a more diverse environment facilitates the formation of ties that provide support

similar to that of common-origin networks.

These findings highlight that the economic consequences of neighborhood composition depend
on the broader social environment in which migrants settle. In rural settings with limited formal
markets and institutions, common-origin networks can provide forms of support that improve
economic resilience, while diversity can offer an alternative to migrants who lack such ties. The
welfare implications, however, depend on how these gains are distributed, and on the position of
migrants excluded from network externalities altogether. This distinction bears on the design of
resettlement policies and will become increasingly important as rural migration and displacement
continue to rise under climate pressure. The relevant policy choice may not be simply between
clustering and dispersion, but between different ways of providing migrants with access to social
support.
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A From archival sources to geo-referenced data

Here, we present additional information related to the archival sources and the construction of our

dataset.

Figure Al displays an example of the archival records, reporting for each podere its number,

surface, azienda, as well as the settler’s name.

Figure Al: Example of archival data

Figure A2 reproduces in panel (a) the original map of the Pontine Marshes allotment. The detail
in panel (b) shows how each farmhouse is identified by a sequential number, which allows us to
geo-reference the information from the archival registers (see Figure Al).



Figure A2: Original map of the Pontine Marshes with numbered plots (ONC, 1939)

(a) Complete view

(b) Detailed view



Figure A3: Maps with soil types

(a) Original map with soil types

(b) Geo-referenced map with plots and soil types

By using the historical map with the ONC’s soil classification from Gentilcore (1970), as in panel
(a) of Figure A3, we can further associate to each plot the relevant characteristics of the terrain, thus

obtaining the map in panel (b).

Figure A4 describes the roll-out of the settlement process, showing for each year the plots as-
signed to incoming settlers. As can be seen in the Figure, the settlement began in the central area of
the Pontine Marshes and subsequently extended to peripheral plots, consistent with the historical
evidence describing settlement following reclamation Folchi (2000).

Finally, Figure A5 displays the map from Torelli (1882), which has been used to construct our
measure of historical malaria exposure in origin municipalities.



Figure A4: Settlement process by year, 1932-1940

(a) 1932 (b) 1933 (c) 1934
(d) 1935 (e) 1936 (f) 1937
(g) 1938 (h) 1939 (i) 1940



Figure A5: Historical malaria exposure: map from Torelli (1882)



B Summary of data sources

Table B1: Summary of data sources

Variable Source Level of observation

Municipality of origin
Arrival date (month, year)
Plot number
Family size Alfieri (2018), originally, ONC archival records (State
. . Settler family
Stay until 1941 (outcome) Archives of Latina)
Land purchase (outcome)

Voluntary departures

Expulsions and reasons

Plot size
Azienda assignment ONC archival records (State Archives of Latina) Settler family

Land price (subsample)

Origin coordinates and altitude Own calculations based on origin municipality from

o Origin municipality
Altitude (and standard deviation) Alfieri (2018) and ISTAT (2019)

Farmhouse coordinates
Distance to nearest rural settlement 1939 digitized ONC historical map (see Figure A2) Plot

Distance from closest river

Gentilcore (1970) and archival ONC soil classification
Soil type Plot
(see Figure A3a)

Historical malaria prevalence at origin ~ Torelli (1882) (see Figure A5) Origin municipality

Linguistic similarity between

Italian dialects AIS Dialectometry, Jaberg and Jud (1940) Settler family

Agroclimatic similarity index compo-

nents:
Average temperature (1900-1930) Climatic Research Unit TS4.07,

) . . Origin municipality - destination plot
Average precipitation (1900-1930) University of East Anglia

Soil nutrient availability

Soil rooting conditions

Wheat suitability (FAO index) FAO Harmonized World Soil Database (HWSD) Origin municipality - destination plot
Oxygen availability (drainage)

Soil salinity and sodicity




C Descriptive statistics and balance checks

Table C1 reports descriptive statistics for the sample of settlers and associated plots.

Table C1: Descriptive statistics

Mean Std. Dev. Min. Max.

Stay 0.72 045  0.00 1.00
Purchase 0.53 050  0.00 1.00
Network 0.33 029  0.00 1.00
Diversity 0.61 021  0.00 0.90
Plot size 18.27 775  6.00 68.00
Plot poor soil 0.42 0.49  0.00 1.00
Plot distance to borgo 2,57490 1,347.06 41.51 7,622.96
Plot longitude 12.93 0.17 1245 13.19
Plot latitude 41.45 0.10 41.26 41.70
Origin longitude 12.53 216  7.66 28.98
Origin latitude 44.66 1.59 36.81 46.53
Origin altitude 401.55 49919 056 2,361.12
Origin malaria exposure 0.40 0.49  0.00 1.00
Origin wheat suitability -0.00 1.00 -4.59 3.96
Agro-climatic similarity -1.72 052 -3.44 -0.26

Figure C1 visualizes the results of a balance test, assessing whether the main explanatory vari-
ables used in our analysis—namely network, diversity, and isolation—are balanced with respect to
observable characteristics of plots and origin municipalities. The balance checks, conducted with
and without fixed effects, reveal imbalance only in origin longitude and soil quality, both of which
are controlled for in our analysis.

Figure C2 complements the discussion in Section 4 by showing that the settler-level gap be-
tween observed and expected common-origin exposure is not systematically related to observable
characteristics of plots and origin municipalities. This remains true even when we remove from
the sample settlers from Veneto, who were overrepresented in the earliest immigration waves, or
when plots that are occupied for the first time or resettled are considered separately.



Figure C1: Balance checks with (red) and without (blue) fixed effects

(a) Network (b) Diversity

(c) Closest house empty (d) Closest house network



Figure C2: Balance check of the gap between observed-expected common-origin exposure

(a) All settlers (b) Excluding Veneto

(c) Plot first time settled (d) Plot being resettled

Notes: The figure plots the results of regressing the gap between observed and expected local common-origin exposure on
our set of observable characteristics. Observed exposure is the share of settlers whose closest occupied plot is held by a
settler from the same province, while expected exposure is implied solely by the province composition of settlers arriving in
the same month. A positive (negative) value in the gap implies that the settlers arriving in that wave were disproportionally
more (less) likely than expected to settle next to other families from the same origin.



D Robustness and extensions

D.1 Alternative fixed effects, clustering of standard errors

We start by showing how the main results concerning the effects of the network on economic suc-
cess are robust to alternative sets of fixed effects. In particular, Table D1 reports the results obtained
by running the same regression as in column (6) of Table 2, i.e., the most demanding specification
for our benchmark network regression with different destination and/or origin fixed effects. Table
D2 experiments with alternative clustering approaches, including standard errors that allow for
fine-level spatial correlation, which do not appear to alter the significance of the results.

Table D1: Impact of network with alternative fixed effects

) ) ®) 4) () (6)
Stay Stay Stay Purchase Purchase  Purchase
Network 0.182***  0.182***  0.188*** 0.179***  0.175*** 0.191***
(0.025) (0.029) (0.029) (0.029) (0.025) (0.027)
Controls Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Destination FE Municipality Azienda Municipality Municipality Azienda Municipality
Origin FE Region  Province Province Region  Province  Province
Mean dep. variable 0.72 0.72 0.72 0.53 0.53 0.53
R? 0.09 0.10 0.10 0.09 0.07 0.08
Observations 3,784 3,784 3,784 3,784 3,784 3,784

Notes: The sample comprises all the settlers who arrived between 1932 and 1940. The network variable takes values in the
interval [0,1]. Robust standard errors clustered at the azienda level in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table D2: Alternative standard errors

@) @ ®) ) ©) (6)
Panel A: Stay
Network 0.181***  0.181*** 0.181%** 0.181%** 0.181*** 0.181%**
(0.024) (0.025) (0.025) (0.041) (0.018) (0.009)
Mean dep. variable 0.72 0.72 0.72 0.72 0.72 0.72
R? 0.09 0.09 0.09 0.09 0.09 0.09
Observations 3,784 3,784 3,784 3,784 3,784 3,784

Panel B: Purchase

Network 0.166*** 0.166*** 0.166*** 0.166*** 0.166*** 0.166***
(0.027) (0.033) (0.030) (0.039) (0.029) (0.033)

Standard errors  Azienda Municipality Origin province Arrival year Spatial (5km) Spatial (10km)

Controls Yes Yes Yes Yes Yes Yes
Full FE Yes Yes Yes Yes Yes Yes
Mean dep. variable  0.53 0.53 0.53 0.53 0.53 0.53
R? 0.08 0.08 0.08 0.08 0.08 0.08
Observations 3,784 3,784 3,784 3,784 3,784 3,784

Notes: The sample comprises all the settlers who arrived between 1932 and 1940. Standard errors in parentheses clustered
at different levels: (1) destination azienda, (2) destination municipality, (3) province of origin, (4) arrival year, (5) spatial
autocorrelation at 5km, and (6) spatial auto-correlation at 10km following Conley (1999). Significance levels: * p < 0.1, ** p
< 0.05, **p < 0.01.
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D.2 Network effects conditional on staying or leaving

Table D3 shows the effects of network size and a network member in the closest plot on various
margins: purchase conditional on staying until 1940 in the full sample, purchase among those
who did stay until 1940, and years of stay in the marshes among those who left before 1941. The
results suggest that among those who stay until 1941 (columns 2 and 5), a more extensive network
increased the probability of redeeming the land. When compared to Table 2, the coefficients are
much smaller, and suggest that about 2/3 of the effects on purchase go through a higher likelihood
to stay, while about 1/3 through a direct impact beyond staying. We also find evidence that among
settlers who left before 1941 (columns 3 and 6), the network size is positively correlated with the
duration of stay, with a 0 to 1 expansion of the network associated with 3 additional months of
permanence in the Pontine Marshes.

Table D3: Impact of networks conditional on staying/leaving

) @) ®) 4) ©) (6)
Purchase Purchase Duration of stay Purchase Purchase Duration of stay

Network 0.036  0.049 0.291*

(0.025)  (0.033) (0.165)
Stay 0.719%** 0.719***

(0.018) (0.018)
Closest plot same province 0.036**  0.048"* -0.013

(0.016)  (0.021) (0.148)

Controls Yes Yes Yes Yes
Full FE Yes Yes Yes Yes
Mean dep. variable 0.53 0.74 3.25 0.53 0.74 3.25
R? 0.46 0.06 0.17 0.46 0.06 0.17
Observations 3,784 2,734 1,050 3,784 2,734 1,050

Notes: Columns 1 and 4 rely on the full sample (arriving between 1932 and 1940), columns 2 and 5 on those who stay until
1940, and columns 3 and 6 on those who leave before 1941. The network variable takes values in the interval [0,1]. Robust
standard errors clustered at the azienda level in parentheses. Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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D.3 Alternative diversity measures: Polarization

In Table D4, we run the same regressions as in Table 3, while measuring diversity using polar-
ization rather than fractionalization. As with our preferred fractionalization index, polarization is
computed within the 1-km buffer surrounding each settler’s farmhouse and based on province of
origin. Following Montalvo and Reynal-Querol (2005) and Bazzi et al. (2019), we measure polar-

ization as:

Pi=4) g7, (1-qip),
p

where g; , denotes the share of neighbors in the buffer of settler i originating from province p.

The index is maximized when the buffer is split into two equally-sized provincial groups, cap-
turing the potential for segregation within large dominant groups rather than overall origin het-
erogeneity. Figure D1 illustrates the relationship between fractionalization and polarization in our
sample, highlighting a very similar pattern as in other settings Bazzi et al. (2019). We also com-
pute an “outgroup” version of such measure by restricting the calculation to neighbors who do not

originate from settler i’'s own province.

Figure D1: Relationship between fractionalization and polarization
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Table D4: Impact of polarization

) 2 ®) (4) ©) (6)
Panel A: Stay
Polarization (all) 0.016 0.113* 0.270*** 0.273***
(0.049) (0.055) (0.074) (0.078)
Polarization (outgroup) 0.006 0.033
(0.030) (0.022)
Network (% same province) 0.206***  0.122***
(0.024) (0.027)
Panel B: Purchase
Polarization (all) 0.004 0.091* 0.224* 0.244**
(0.047) (0.050) (0.108) (0.105)
Polarization (outgroup) 0.023 0.036
(0.028) (0.029)
Network (% same province) 0.186"** 0.139**
(0.029) (0.049)
Controls Yes Yes Yes Yes Yes Yes
Full fixed effects Yes Yes Yes Yes Yes Yes
Sample All All All All Network Network
< median =0
Observations 3784 3784 3784 3784 1863 734

Notes: The sample comprises all the settlers who arrived between 1932 and 1940. The measure of polarization is based
on Montalvo and Reynal-Querol (2005). Robust standard errors clustered at the azienda level in parentheses. Significance
levels: *p < 0.1, ** p < 0.05, ** p < 0.01.
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D.4 Effects of spatial features on the probability of purchasing the land

In Table 4 of Section 5.3, we have seen how some specific spatial features of the network influence
the probability to remain in the Pontine Marshes until 1941, even when controlling for network
size. Table D5 reports the results of running the same regression, using our purchase variable as
the main outcome.

Similar to Table 4, distance to network members (both average and to the closest neighbor)
emerge as a key determinant of economic success. In addition, the residual effect after controlling
for network size appears to be more significant than in the case of the ”stay” outcome.

15



Table D5: Impact of spatial features of the network on the probability of purchasing the land

(1) (2) 3) 4) (5)
Panel A: not controlling for network size
Closest plot empty -0.076**
(0.027)
Closest plot network (same province) 0.065***
(0.020)
Distance to the first network family -0.148***
(0.049)
Avg. distance to network families -0.149*
(0.075)
Avg. distance among network families -0.061
(0.085)
Panel B: controlling for network size
Closest plot empty -0.074**
(0.026)
Closest plot network (same province) 0.029
(0.023)
Distance to the first network family -0.119**
(0.056)
Avg. distance to network families -0.141*
(0.076)
Avg. distance among network families -0.034
(0.089)
Network 0.164*** 0.141*** 0.078 0.129*** 0.130**
(0.027) (0.029) (0.050) (0.043) (0.045)
Observations 3,784 3,784 2,795 2,795 2,795
Controls Yes Yes Yes Yes Yes
Full fixed effects Yes Yes Yes Yes Yes

Notes: *p < 0.1, * p < 0.05, *** p < 0.01. All distances are expressed in km. The sample comprises all the settlers who
arrived between 1932 and 1940. Robust standard errors clustered at the azienda level in parentheses. The network variable

takes values in the interval [0,1].
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D.5 Alternative definitions of common origin

In Section 5.1, we presented our main results, based on defining common origin at the province
level. Here, we explore the robustness of our results to alternative definitions of common origin.

We first rely on alternative administrative units, namely, regions and municipalities, to measure
the extent of common-origin networks. Table D6 shows how a more extensive regional or munic-
ipal network has a positive impact on ’stay” and "purchase’, but in a horse race involving all the
measures, our baseline province-level indicator is the only one that remains significant and retains

a sizable coefficient, thus supporting our choice of the province as a marker of common identity.

Table D6: Impact of networks at the regional and municipality levels

@ (2) ®) (4) ®) (6)
Stay Stay Stay Purchase Purchase  Purchase

Network (% same region) 0.142%** 0.027 0.161*** 0.081
(0.033) (0.052) (0.029) (0.058)
Network (% same municipality) 0.158**  -0.023 0.201** 0.044
(0.062) (0.064) (0.077) (0.069)
Network (% same province) 0.169*** 0.096
(0.038) (0.055)
Controls Yes Yes Yes Yes Yes Yes
Full FE Yes Yes Yes Yes Yes Yes
Mean dep. variable 0.72 0.72 0.72 0.53 0.53 0.53
R? 0.09 0.09 0.09 0.08 0.08 0.08
Observations 3,784 3,784 3,784 3,784 3,784 3,784

Notes: The sample comprises all the settlers who arrived between 1932 and 1940. Robust standard errors clustered at the
azienda level in parentheses. Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.

We also experiment with “artificial provinces”, i.e., buffers of variable radius centered around
the settler’s municipality of origin. In particular, Table D7 shows that the effect of the network
tends to diminish when we define common-origin on the basis of increasingly larger areas, varying
the radius from 10 to 150 km. When performing a horse race among multiple ”artificial provinces”,
the largest effect appears to be related to buffers of 25- and 50-km radius (see column (6)), which
roughly correspond to the median size of Italian provinces. In column (7), we can also see how the
benchmark network measure based on actual provinces outperforms all the “artificial” alternatives.
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Table D7: Alternative definitions of common-origin networks

@ @ ®) ) ®) (6) @)

Panel A: Stay

Network (families 10km from origin) 0.183*** 0.040 0.024
(0.060) (0.079) (0.077)

Network (families 25km from origin) 0.168*** 0.024 -0.014
(0.037) (0.057) (0.056)

Network (families 50km from origin) 0.152*** 0.165*** 0.095
(0.025) (0.057) (0.065)

Network (families 100km from origin) 0.092%** -0.061 -0.086
(0.026) (0.059) (0.055)

Network (families 150km from origin) 0.089*** 0.007  0.003
(0.030) (0.038) (0.038)
Network (same province) 0.148***
(0.029)

Mean dep. variable 0.72 0.72 0.72 0.72 0.72 0.72 0.72
Observations 3764 3,764 3764 3,764 3764 3,764 3,764

Panel B: Purchase

Network (families 10km from origin) 0.234*** 0.095 0.084
(0.066) (0.089) (0.086)
Network (families 25km from origin) 0.197*** 0.092  0.064
(0.036) (0.067) (0.066)
Network (families 50km from origin) 0.141%** 0.101  0.048
(0.028) (0.070) (0.076)
Network (families 100km from origin) 0.081*** -0.066 -0.085
(0.027) (0.076) (0.076)
Network (families 150km from origin) 0.079* -0.001 -0.004
(0.038) (0.077) (0.077)
Network (same province) 0.111**
(0.042)
Controls Yes Yes Yes Yes Yes Yes
Full FE Yes Yes Yes Yes Yes Yes
Mean dep. variable 0.53 0.53 0.53 0.53 0.53 0.53
Observations 3,764 3,764 3,764 3,764 3,764 3,764

Notes: The sample comprises all the settlers who arrived between 1932 and 1940. The network variable takes values in the
interval [0,1]. Robust standard errors clustered at the azienda level in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table D8 shows additional results obtained by replacing the benchmark province-based net-
work measures with alternative ones that, as explained in Section 5.4, contain information on geo-

graphic and linguistic distance between the origin municipalities of settler i and his neighbors.

Table D8: Impact of average geographical and linguistic distance

@) @ ®) (4) ) (6)
Stay Stay Stay Purchase Purchase Purchase
Geographic distance (z-score) -0.026"* 0.011 -0.035*** -0.007
(0.012) (0.013) (0.010) (0.017)
Linguistic distance (z-score) -0.001 0.007 -0.001 0.008
(0.005)  (0.005) (0.010) (0.010)
Network 0.180*** 0.147***
(0.025) (0.033)
Controls Yes Yes Yes Yes Yes Yes
Full FE Yes Yes Yes Yes Yes Yes
Mean dep. variable 0.73 0.73 0.73 0.53 0.53 0.53
R? 0.08 0.08 0.09 0.08 0.08 0.08
Observations 3,686 3,666 3,666 3,686 3,666 3,666

Notes: The sample comprises all the settlers who arrived between 1932 and 1940. The network variable takes values in the
interval [0,1]. Robust standard errors clustered at the azienda level in parentheses. * p < 0.1, ** p < 0.05, ** p < 0.01.
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D.6 Alternative buffer size at destination

Throughout the main text, our neighborhood composition variables are computed by considering
all families located within a 1-km buffer centered on family i. Table D9 considers two types of
alternative neighborhoods: (i) buffers of different radii (500, 1000, and 1500 meters), and (ii) donut-
type areas which exclude the inner space. The results highlight that the benchmark 1-km network
measure provides the most statistically meaningful results, systematically outperforming all the

alternative indicators.
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Table D9: Impact of networks measured in alternative buffers

m o 6 @4 6 © O ©

Panel A: Stay

Network (same province, 1000m buffer) 0.207***0.145**0.171***0.160***0.163***0.179***0.165***
(0.031) (0.058) (0.058) (0.041) (0.043) (0.027) (0.027)

Network (same province, 500m buffer) -0.027 -0.027 0.023

(0.024) (0.024) (0.022)
Network (same province, 1500m buffer) 0.047 0.046
(0.065) (0.065)

Network (same province, donut 500-750m) 0.033 0.076***
(0.030) (0.021)

Network (same province, donut 750-1000m) 0.010 0.054*
(0.035) (0.028)

Network (same province, donut 1000-1250m) 0.008 0.002
(0.019) (0.023)

Network (same province, donut 1250-1500m) 0.030 0.030

(0.029) (0.034)

Panel B: Purchase

Network (same province, 1000m buffer) 0.164*** 0.083 0.080 0.205*** 0.131** 0.144***0.151***
(0.045) (0.071) (0.081) (0.059) (0.051) (0.037) (0.028)

Network (same province, 500m buffer) 0.002 0.003 0.059
(0.043) (0.043) (0.036)
Network (same province, 1500m buffer) 0.108 0.108
(0.079) (0.079)

Network (same province, donut 500-750m) -0.027 0.025
(0.042) (0.025)

Network (same province, donut 750-1000m) 0.035 0.059
(0.043) (0.039)

Network (same province, donut 1000-1250m) 0.038 0.029
(0.036) (0.046)

Network (same province, donut 1250-1500m) 0.021 0.012

(0.030) (0.039)

Controls Yes Yes Yes Yes Yes Yes Yes Yes
Full FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 3,784 3,784 3,784 3535 3,628 3,685 3,705 3,362

Notes: The sample comprises all the settlers who arrived between 1932 and 1940. Network variables take values in the
interval [0,1]. Robust standard errors clustered at the azienda level in parentheses. Significance levels: * p < 0.1, ** p < 0.05,
s

p <0.01.
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D.7 Absolute vs relative network

In Section 5, all our results have been established using the share of neighbors originating from
the same province as a measure of network extensiveness. Table D10 moves from the relative
to an absolute measure of the network, by showing the results obtained when using the number
of same-province neighbors as the main explanatory variable. Among others, we can see that
absolute network correlates positively with staying in the Pontine Marshes until 1941 and buying
the land. The absolute measure, however, loses the horse race against its relative counterpart, thus
supporting our choice of the latter as the benchmark explanatory variable.

Table D10: Impact of total network families

@™ @) CORENC) ®) (6) @) ®)
Stay  Stay  Stay Stay PurchasePurchase Purchase Purchase

Total network families (1000m buffer) ~ 0.012*** 0.011*** 0.012*** 0.006 0.010*** 0.011*** 0.011***  0.005
(0.003) (0.002) (0.003) (0.004) (0.003) (0.002) (0.004) (0.004)

Total number of plots (1000m buffer) 0.001 -0.001

(0.002) (0.002)
Total non-network families (1000m buffer) 0.001 0.001

(0.001) (0.002)
Network 0.111** 0.112**
(0.039) (0.052)

Controls Yes Yes Yes Yes Yes Yes Yes Yes
Full fixed effects Yes Yes Yes Yes Yes Yes Yes Yes
Observations 3784 3784 3784 3784 3784 3784 3784 3784

Notes: The sample comprises all the settlers who arrived between 1932 and 1940. Network refers to families from the same
province of origin. Robust standard errors clustered at the azienda level in parentheses. Significance levels: * p < 0.1, ** p
< 0.05, **p < 0.01.
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D.8 Sensitivity to excluding specific groups of settlers

Our main analysis uses the full sample of settlers arriving between 1932 and 1940. Here we assess
whether our results may be influenced by settlers who faced distinctive circumstances. In columns
1 and 4, we exclude individuals who settled a plot formerly occupied by another family. These in-
dividuals may have had an advantage, as the plot was fully ready to exploit and had been farmed
before; yet they settled in an area with already-established connections, the effect of which is am-
biguous. In columns 2 and 5, we exclude individuals who came from nearby areas, namely the
Lazio province. These settlers could have been more familiar with the area, had different outside
options, or been able to preserve social ties outside the marshes. In columns 3 and 6, we exclude
individuals who came from outside of Italy. These settlers were recruited under particular circum-
stances and may have been subject to differential treatment. Across all specifications, the estimated
coefficients remain very similar in magnitude and statistical significance to those in our baseline,
suggesting that our findings are not driven by any of these particular subgroups of settlers.

Table D11: Impact of network excluding specific groups of settlers

Stay Purchase
1) (2) (3) 4) (5) (6)
Network 0.202%**  0.191***  0.172*** 0.184*** 0.187*** (0.148***
(0.031) (0.026) (0.025) (0.034) (0.035) (0.024)
Controls Yes Yes Yes Yes Yes Yes
Full FE Yes Yes Yes Yes Yes Yes
Mean dep. variable ~ 0.72 0.73 0.72 0.54 0.54 0.52
R? 0.11 0.08 0.09 0.09 0.08 0.08
Observations 2,917 3,250 3,617 2,917 3,250 3,617

Notes: Columns 1 and 4 exclude settlers who occupy a plot that had a settler family in the past. Columns 2 and 5 exclude
settlers who come from nearby areas (Lazio province). Columns 3 and 6 exclude settlers who come from outside of Italy.
Robust standard errors clustered at the azienda level in parentheses. Significance levels: * p < 0.1, ** p < 0.05, ** p < 0.01.
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D.9 Networks and bonding social capital

This section reports the regression results underlying the discussion of bonding social capital in
Section 6.4. We proxy for bonding social capital using the prevalence of consanguineous marriage
in the province of origin, measured as cousin marriages per thousand people in 1932-1935 (Zei et al.
2005) and standardized. Higher values characterize origin communities in which cooperation was
historically mediated more by kinship than by generalized trust. Because consanguinity varies little
within regions, we omit region-of-origin fixed effects, which would absorb most of its variation; all
other controls and fixed effects are as in our baseline specification.

Table D12 reports three exercises. Columns (1)—(2) split the sample at the median of consan-
guinity: network effects on both outcomes are roughly twice as large among settlers from high-
consanguinity origins. Columns (3)—(4) interact network size with the standardized index in the full
sample, yielding positive and significant interactions for both staying and purchasing. Columns
(5)—(6) estimate the same interaction separately for settlers from the Po Valley and elsewhere. The
interaction remains positive and significant within the Po Valley, where Figure 11 documents a dis-
continuity in consanguinity at the river, but is small and imprecise elsewhere. This pattern suggests
that the results are driven by variation along the Po boundary rather than by broader North-South
differences.
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Table D12: Consanguinity and Network Effects

@) @) ®) ) ®) Q)
Panel A: Stay

Network 0.084** 0.191***  0.143***  0.175*** 0.201*** 0.233*
(0.035) (0.031) (0.024) (0.025) (0.031) (0.113)
Consanguinity 0.027* -0.007 -0.003 -0.005

(0.014)  (0.015)  (0.019) (0.027)

Network x Consanguinity 0.119***  0.135*** -0.061
(0.020) (0.036) (0.136)

Mean dep. variable 0.72 0.72 0.72 0.72 0.73 0.69
R? 0.05 0.05 0.04 0.04 0.04 0.07
Observations 1,533 2,249 3,497 3,497 2,607 890

Panel B: Purchase

Network 0.124* 0.186™**  0.168***  0.191***  0.243*** 0.181
(0.066) (0.036) (0.040) (0.037) (0.048) (0.120)
Consanguinity 0.048*** 0.023 0.041 0.033
(0.014) (0.019) (0.024) (0.028)
Network x Consanguinity 0.089* 0.147*** -0.027
(0.034) (0.050) (0.148)
Mean dep. variable 0.52 0.54 0.53 0.53 0.53 0.50
R? 0.04 0.04 0.03 0.03 0.04 0.05
Observations 1,533 2,249 3,497 3,497 2,607 890
Sample Low High Full Full Po Valley  Outside
consang. consang. Po Valley
Controls Yes Yes Yes Yes Yes Yes

Notes: The sample comprises all the settlers who arrived between 1932 and 1940. Columns (1)-(2) split the sample at
the median of consanguinity. Columns (5)-(6) split by Po Valley origin. The consanguinity variable measures the share of
cousin marriages in the province and is further standardized. The specification does not include region fixed effects because
the consanguinity measure has limited variation within a region. Robust standard errors clustered at the azienda level in
parentheses. Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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E Measures of agroclimatic similarity

E.1 Overall agroclimatic similarity

This section details how we constructed the agroclimatic similarity index used as a proxy for skill

transferability.

The index is computed for each settler by comparing nine elements of agroclimatic conditions
between the municipality of origin and the assigned plot in the Pontine Marshes. Primary data
is collected from two high-resolution raster datasets: the FAO Harmonized World Soil Database
(HWSD) and the Climatic Research Unit TS4.07 database at the University of East Anglia (CRU):

¢ Average altitude (HWSD);

e Altitude’s standard deviation (HWSD);

¢ Distance from the closest river (HWSD/own Pontine Marshes map);

¢ Soil nutrient availability (HWSD). Index based on soil texture, organic carbon, and pH;

* Soil rooting conditions (HWSD). Index based on soil textures, coarse fragments, and vertic

soil properties;

¢ Oxygen availability (soil drainage, HWSD);

¢ Soil salinity and sodificity (HWSD);

* Average precipitation (CRU);

* Average temperature (CRU);

For climate variables (precipitation and temperature), values are extracted at the centroid of
each origin municipality, defined according to the 1991 ISTAT administrative boundaries, and at
the coordinates of each plot in the Pontine Marshes. Monthly grids are first aggregated to annual

values by averaging across the 12 months of the year; the resulting annual series is then averaged
over the period 1900-1930.

For each settler i and element e of the list above, we compute the standardized distance between
origin municipality o and destination plot p as:

@ —e
df — | ] Ug 1
The overall index is then computed as:
P

where nine is the total number of elements included. The minus sign is included so that the
distribution is entirely below 0 and lower values correspond to higher agroclimatic distance (0
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being agroclimatic equivalence). Figure E1 plots the distribution of A;. The mode of the distribution
is around -1.5, meaning the typical settler faced an environment differing from that of their origin
municipality by about 1.5 standard deviations on average across dimensions.

Figure E1: Agroclimatic similarity: distribution
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In our analyses, we use both the settler-level agroclimatic similarity and the averages computed
over neighbors within the 1-km radius buffer.

E.2 Wheat-specific agroclimatic similarity

In addition to the general agroclimatic similarity index described above, we construct a measure
that focuses specifically on land suitability for wheat cultivation. This is motivated by the central
role of wheat in the colonization of the Pontine Marshes, as it was the main crop imposed onto
settlers by the ONC in the framework of Mussolini’s “Battle for Grain”.

We rely on the FAO Global Agro-Ecological Zones (GAEZ) database, which provides high-
resolution, crop-specific measures of land suitability. The GAEZ wheat suitability index combines
several determinants of wheat-growing potential, including climate variables (temperature and
precipitation, based on the 1960s-1990s reference period), terrain features and soil characteristics
from the HWSD FAO database, water availability, and the possibility of relying on irrigation and
groundwater. The result is a single score, with higher values reflecting more favorable conditions
for wheat cultivation.

For each origin municipality, we compute the average of the wheat suitability index across
all the raster pixels falling within the municipality’s administrative boundaries. For each Pontine
Marshes plot, we instead take the value of the index in the pixel where the farmhouse is located.

To capture the distance between origin and destination in terms of wheat-growing potential,
we then compute, for each settler 7, the absolute difference between the wheat suitability of the
origin municipality o and that of the assigned plot p:
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where W? and W! denote the wheat suitability indices at origin and destination, respectively.
0y, is the standard deviation of the wheat suitability distribution at origin, thus obtaining a stan-
dardized measure of distance.
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F Heterogeneity

Here, we present a series of tables that assess the heterogeneity of our results across different di-

mensions.

Tables F1 and F2 show how the effects of networks and diversity vary by settlers’ region of
origin. Table F1, in particular, complements Figure 9 in Section 6.4 by highlighting a stark difference
in the importance of networks for settlers from Veneto compared with those from Emilia-Romagna-—
the two main regions of origin in our sample. The results on diversity are consistently negative but
imprecisely estimated once splitting the sample.

Table F1: Impact of network

) @) ®) (4) (5)
Panel A: Stay

Network (% same province) 0.217*** 0.107 0.143 0.272* 0.253***
(0.041) (0.086) (0.092) (0.140) (0.034)
Mean dep. variable 0.76 0.65 0.67 0.72 0.76
R? 0.06 0.10 0.21 0.13 0.39
Observations 1,855 761 534 350 284

Panel B: Purchase

Network (% same province) 0.211"** 0.099 0.165* 0.198 0.488***
(0.047) (0.072) (0.095) (0.152) (0.082)

Subsample Veneto Emilia Romagna Lazio Friuli Venezia Giulia Other regions

Controls Yes Yes Yes Yes Yes

Full fixed effects Yes Yes Yes Yes Yes

Mean dep. variable 0.57 0.45 0.48 0.54 0.58

R? 0.06 0.13 0.13 0.15 0.34

Observations 1,855 761 534 350 284

Notes: The sample comprises all the settlers who arrived between 1932 and 1940. Robust standard errors clustered at the
azienda level in parentheses. Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.

Tables F3, F4 and F5 explore heterogeneity by year of arrival and soil quality, according to the
ONC classification. We find that while the role of networks and diversity does not vary substan-
tially by arrival year, settlers with poor-quality soil are particularly vulnerable to the adverse effects
of diversity.
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Table F2: Impact of diversity

@ @) ®) ) ®)
Panel A: Stay

Diversity (all) -0.134* -0.131 0.066 -0.027 -0.108
(0.065) (0.160) (0.088) (0.218) (0.102)
Mean dep. variable  0.76 0.65 0.67 0.72 0.76
R? 0.05 0.10 0.21 0.12 0.38
Observations 1,855 761 534 350 284

Panel B: Purchase

Diversity (all) -0.105 -0.150 0.079 0.034 -0.227*
(0.094) (0.165) (0.107) (0.198) (0.126)

Subsample Veneto Emilia Romagna Lazio Friuli Venezia Giulia Other regions

Controls Yes Yes Yes Yes Yes

Full fixed effects Yes Yes Yes Yes Yes

Mean dep. variable  0.57 0.45 0.48 0.54 0.58

R? 0.05 0.13 0.13 0.15 0.30

Observations 1,855 761 534 350 284

Notes: The sample comprises all the settlers who arrived between 1932 and 1940. Robust standard errors clustered at the
azienda level in parentheses. Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table F3:

Heterogeneous effects of network

(1) (2) 3) (4) )
Panel A: Stay

Network 0.219*** 0.179*** 0.113** 0.161*** 0.173***

(0.062) (0.028) (0.041) (0.043) (0.033)
Mean dep. variable 0.72 0.64 0.79 0.67 0.76
R? 0.09 0.10 0.09 0.12 0.08
Observations 1,215 1,139 1,430 1,589 2,195

Panel B: Purchase

Network 0.304*** 0.137*** 0.126** 0.201*** 0.145***

(0.076) (0.039) (0.053) (0.050) (0.031)
Subsample 1932-33 1934-35 1936-40 Poor soil Better soil
Controls Yes Yes Yes Yes Yes
Full fixed effects Yes Yes Yes Yes Yes
Mean dep. variable 0.55 0.46 0.57 0.50 0.56
R? 0.10 0.10 0.09 0.13 0.07
Observations 1,215 1,139 1,430 1,589 2,195

Notes: *p < 0.1, * p < 0.05, ** p < 0.01. The sample comprises all the settlers who arrived between 1932 and 1940. Robust
standard errors clustered at the azienda level in parentheses. The network variable takes values in the interval [0,1].
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Table F4: Heterogeneous effects of diversity (all)

(1) (2) 3) (4) (5)
Panel A: Stay

Diversity (all) -0.099 -0.095 -0.070 -0.244*** -0.021

(0.055) (0.112) (0.047) (0.069) (0.048)
Mean dep. variable 0.72 0.64 0.79 0.67 0.76
R? 0.08 0.09 0.09 0.12 0.07
Observations 1,215 1,139 1,430 1,589 2,195

Panel B: Purchase

Diversity (all) -0.070 -0.121 -0.061 -0.259%** -0.018

(0.085) (0.116) (0.064) (0.087) (0.058)
Subsample 1932-33 1934-35 1936-40 Poor soil Better soil
Controls Yes Yes Yes Yes Yes
Full fixed effects Yes Yes Yes Yes Yes
Mean dep. variable 0.55 0.46 0.57 0.50 0.56
R? 0.09 0.10 0.08 0.13 0.06
Observations 1,215 1,139 1,430 1,589 2,195

Notes: The sample comprises all the settlers who arrived between 1932 and 1940. Robust standard errors clustered at the
azienda level in parentheses. Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table F5: Heterogeneous effects of diversity (out-group)

) ) ®) ) ()
Panel A: Stay

Diversity (out-group) -0.018 -0.020 0.024 -0.150** 0.059

(0.037) (0.084) (0.039) (0.068) (0.039)
Mean dep. variable 0.72 0.64 0.79 0.67 0.76
R? 0.08 0.09 0.09 0.12 0.07
Observations 1,215 1,139 1,430 1,589 2,195

Panel B: Purchase

Diversity (out-group) 0.043 -0.039 0.028 -0.145" 0.054

(0.053) (0.090) (0.048) (0.069) (0.050)
Subsample 1932-33 1934-35 1936-40 Poor soil Better soil
Controls Yes Yes Yes Yes Yes
Full fixed effects Yes Yes Yes Yes Yes
Mean dep. variable 0.55 0.46 0.57 0.50 0.56
R? 0.09 0.10 0.08 0.13 0.06
Observations 1,215 1,139 1,430 1,589 2,195

Notes: The sample comprises all the settlers who arrived between 1932 and 1940. Robust standard errors clustered at the
azienda level in parentheses. Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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