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Abstract

This paper studies the short- and long-run effects of large firms on economic development.

We use evidence from one of the largest multinationals of the 20th Century: the United Fruit

Company (UFCo). The firm was given a large land concession in Costa Rica—one of the so-called

“Banana Republics”—from 1899 to 1984. Using administrative census data with census-block

geo-references from 1973 to 2011, we implement a geographic regression discontinuity (RD)

design that exploits a quasi-random assignment of land. We find that the firm had a positive

and persistent effect on living standards. Regions within the UFCo were 29% less likely to

be poor than nearby counterfactual locations in 1973, with only 56% of the gap closing over

the following four decades. Company documents explain that a key concern at the time was

to attract and maintain a sizable workforce, which induced the firm to invest heavily in local

amenities that likely account for our result. We then build a spatial model in which a firm’s

labor market power within a region depends on how mobile workers are across locations and

run counterfactual exercises. The model is consistent with observable spatial frictions and the

RD estimates. The model shows that the firm increased aggregate welfare by 3.7%, and that

this effect is increasing in worker mobility.
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1 Introduction

The top 1% of the largest firms in emerging economies account for more than one-half of local

exports and are primarily foreign-owned (Freund and Pierola, 2015). Despite their central role in

developing countries, the extent to which host economies benefit from these enterprises is widely

debated. On the one hand, monopsony power and the extractive activities of these foreign com-

panies may explain why some places remain persistently poorer than others (Aitken and Harrison,

1999; Alfaro et al., 2003; Alfaro and Charlton, 2007; Borensztein et al., 1995; Xu, 2000). On the

other hand, new technologies and capital injections associated with these firms can positively affect

long-run growth (Blomstrom, 1986; Blomstrom and Wolff, 1989; Harrison and Rodŕıguez-Clare,

2009; Lipsey, 2002; Smarzynska Javorcik, 2004). The empirical evidence, however, remains scarce.

In fact, it is challenging to estimate the causal effects of these firms on local development and follow

their evolution over time.

This paper studies the short- and long-run effects of large foreign investment projects on local

economic development. We also explore the role of monopsony power and of the spatial structure

of the labor market in determining the direction and persistence of these effects. To do so, we use

evidence from one of the largest multinationals of the 20th Century: the United Fruit Company

(UFCo), the infamous firm hosted by the so-called “Banana Republics.” This American firm was

given a large land concession in Costa Rica, and was the only employer in this region—where it

required workers to live—from 1899 to 1984. In this sense, the firm appeared to function as a local

monopsonist.1

The concession had a well-defined boundary, and we identify a segment of this boundary that

was redrawn quasi-randomly.2 This quasi-random variation, along with detailed census micro-data

geo-referenced at the census-block level, allows us to use a geographic regression discontinuity

design to identify the effect of being under the company’s direct influence. Specifically, we compare

units located within a close distance from, but on different sides of, the UFCo boundary. Our data

spans over a decade before the company stops operating, and almost three decades after its closure

(1973-2011), which allows us to document how the UFCo effect evolves.

We find that households living within the former UFCo regions have had better economic

outcomes (housing, sanitation, education, and consumption capacity), and were 29% less likely to

be poor than households living outside. This effect is persistent over time: Since 1973 the treated

and untreated regions have converged slowly, with only 56% of the income gap closing over the

1This concession was equivalent to 9% of the national territory and 458,800 hectares (ha). For reference, since
2000, over 30 land acquisitions by transnational companies in Africa, Central and Southeast Asia, Eastern Europe,
and Latin America have been larger than the UFCo’s concession in Costa Rica, accounting for over 26 million ha
(Cotula and Vermeulen, 2009).

2This segment of the boundary was redrawn in 1904 and jointly shaped by a river and how this river inter-
sected preexisting land plots, leading to a border with balanced geographic attributes and uncorrelated with ex-ante
determinants of growth.
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following four decades.3

Historical data collected from primary sources suggests that investments in local amenities

carried out by the UFCo—hospitals, schools, roads—are the main drivers of our results. For

instance, we document that investments per student and per patient in UFCo-operated schools

and hospitals were significantly larger than in local schools and hospitals run by the government,

and sometimes even twice as large. Access to these investments was restricted, for the most part,

to UFCo workers who were required to live within the plantation. This might explain the sharp

discontinuity in outcomes right at the boundary. We do not find evidence of other channels, such as

selective migration or negative spillovers on the control group, being the main mechanisms behind

our results.4

Why were these investments in local amenities higher than in the rest of the country? While the

company might have invested in hospitals to have healthier workers, it is less clear why it would incur

in other investments such as schooling. Evidence from archival company annual reports suggests

that these investments were induced by the need to attract and maintain a sizable workforce, given

the initially high levels of worker turnover.5 For instance, a 1922 Annual Report highlights the

constant overturn of labor and describes that “[the workers’] migratory habits do not permit them

to remain on one plantation from year to year, but as soon as they become physically efficient

and acquire a little money they either return to their homes or migrate elsewhere and must be

replaced by new laborers [emphasis added]” (UFCo, 1923, p. 74). As a solution to retain workers,

the UFCo increased its investments in local amenities beyond medical measures. A 1925 Annual

Report pointed out that “an endeavor should be made to stabilize the population.... We must not

only build and maintain attractive and comfortable camps, but we must also provide measures for

taking care of the families of married men, by furnishing them with garden facilities, schools and

some forms of entertainment. In other words, we must take an interest in our people if we may

hope to retain their services indefinitely [emphasis added]” (UFCo, 1926, p. 185).

Quantitative evidence is consistent with the qualitative evidence from the company reports.

Empirically, there is a causal relationship between the intensity of UFCo’s investments in a location

and the degree of competition for labor faced by the company. Using suitability to grow coffee (the

main outside option for agricultural workers at the time) to instrument for wages, we find that

locations where workers had higher outside options in 1973 also had higher living standards in 2000

and 2011, on average. For instance, a one percentage point increase in the average outside option

of an UFCo region in 1973 is associated with a 7% lower likelihood of households being poor in this

3Robustness checks include: a falsification test, in which we draw placebo borders and re-run our analysis; estima-
tions using different bandwidths and considering different sub-samples of the population, such as only non-migrants;
and estimations using the entire boundary, among others.

4Our analysis—using census micro-data dating as far back as 1927—actually suggests that migrants to the UFCo
were consistently negatively selected.

5High turnover was a result of the workers’ main outside option: coffee. Unlike bananas, coffee is a seasonal crop,
and workers could earn relatively high wages during the coffee harvesting season.
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location in 2000 and 2011.

Our mechanisms suggest that the relationship between labor mobility, monopsony power, and

investments was crucial in determining the �rm's e�ect. Motivated by this evidence and the growing

literature on the e�ects of market power, and to account for spillover and run a counterfactual

analysis, we build a dynamic model of economic geography. This framework allows us to have a

better understanding of the company's aggregate e�ect after accounting for general equilibrium

e�ects, and to run counterfactuals to shed light on how the �rm's impact changes in scenarios with

less worker mobility or with a more competitive labor market.

In our model, the company is a local monopsony in one location, while workers are mobile

across locations. Thus,the less mobile workers are, the more inelastic the labor supply that the

�rm faces is . In other words, the degree of monopsony power of the �rmwithin its region depends

on how mobile workers areacross locations. To incorporate the investment patterns that we

documented empirically, we assume that the local monopsonist can choose workers' compensation

bundle: a combination of wages and local amenities. These local amenities are costly for the �rm,

but increase workers' utility and makes them more productive. The model is consistent with local

estimates from our empirical analysis and moments of the historical data, and captures observable

spatial frictions. We also use a migration gravity equation, along with an instrumental variables

strategy, to obtain an estimate of the migration elasticity.

We �nd that after accounting for general equilibrium e�ects, the company increased the coun-

try's welfare by 3.66%. This welfare e�ect depends crucially on worker mobility. For instance, the

aggregate welfare e�ect of the �rm would have decreasedby 46% if workers were half as mobile. The

intuition behind this result is that if workers are less mobile their outside option decreases, and the

company can reduce their compensation. In the extreme case of immobile workers, the company

could potentially not pay for the labor input, thereby negatively a�ecting worker's welfare.

The result of this counterfactual analysis|that the �rm could have had a large negative impact

on welfare if workers were relatively immobile|allows us to reconcile our results with �ndings

from a growing body of literature that analyzes the long-run impact of colonial and historical

institutions on economic development. Most prior literature has considered settings in which labor

was coerced and relatively immobile, such as the slave trade (Nunn, 2008), themita system in Peru

(Dell, 2010), forced co�ee cultivation in Puerto Rico (Bobonis and Morrow, 2013), forced rubber

cultivation in what is today the Democratic Republic of Congo (Lowes and Montero, 2016), or the

Dutch Cultivation System (Dell and Olken, 2019). This literature consistently �nds that companies

tend to underprovide public goods within their concessions and that exposure to these regimes can

lead to negative and persistent e�ects on development.6 We thereby complement these studies by

6An exception being Dell and Olken (2019), who �nd that villages forced to grow sugar cane have better long-run
outcomes as a result of sugar factories and industrial structures promoting economic activity, with locations close to
former factories in the mid-19th century being more industrialized today.
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shedding light on the importance of workers' outside options in determining the direction of this

e�ect.

Our work also contributes to three strands of the literature on the consequences of �rms ex-

ercising market power. First, we explore theoretically and quantitatively how the degree of labor

market power of a �rm within a location depends on the mobility of workersacross locations. This

idea was explored by early literature describing the market for college professors, in which some em-

ployers are geographically isolated and pay low wages to professors with high moving costs (Black

and Loewenstein, 1991; Ransom, 1993), and more recently by recent literature on labor economics

that studies the e�ects of local labor market power and how this a�ects the spatial distribution of

employment (Holmes, 2011; Neumark et al., 2008; Pope and Pope, 2015).7 Second, we explore how

this local monopsony power a�ects a �rm's incentive to invest in local amenities, and consider a

compensation that does not focus only on wages as in Guti�errez and Philippon (2017) and Autor

et al. (2020), who document an increase in market power associated with declines in the labor

share across many industries. More recently, Berger et al. (2018) build a model to study labor

market power and the declining labor share in the US. Third, we study long-run outcomes and how

persistent these e�ects can be.

Finally, the paper is related to the literature on the e�ects and spillovers of foreign direct

investment (FDI). Our paper contributes to this literature by providing novel micro-evidence of

the bene�ts of large-scale FDI through a natural experiment. Empirical studies on the e�ects of

FDI have produced mixed evidence. While some studies �nd evidence of FDI being bene�cial using

macro- and micro-data (e.g., Alfaro-Ure~na et al., 2019; Blomstrom, 1986; Blomstrom and Wol�,

1989; Harrison and Rodr��guez-Clare, 2009; Lipsey, 2006; Smarzynska Javorcik, 2004), others are not

so optimistic about these bene�ts, especially for developing countries (e.g., Aitken and Harrison,

1999; Alfaro et al., 2003; Alfaro and Charlton, 2007; Borensztein et al., 1995; Xu, 2000). We show

how in a context with high labor mobility, FDI had positive local and aggregate e�ects due to the

need to compete for labor, while in cases with low labor mobility, both local and aggregate e�ects

can be negative.

The rest of the paper is organized as follows. Section 2 provides an overview of the historical

background. Section 3 includes details of the data used in our analysis. We describe our estimation

framework in Section 4. Section 5 presents our results. We discuss evidence on the potential

mechanisms behind our �ndings in Section 6. Section 7 develops the model and presents the

counterfactual exercises, and Section 8 concludes.

7Recent work by Kahn and Tracy (2019), which was developed in parallel with ours, also explores how local
monopsony power a�ects the spatial distribution of wages and rents across cities.
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2 Historical Background

2.1 Historical Overview

The history of banana plantations in Costa Rica dates back to the construction of a railroad

from the capital city to the Caribbean Coast. In 1884, in exchange for completing the railroad, the

government gave Minor C. Keith|an American contractor|a large concession of undeveloped land

(Casey, 1979). After completing the railroad's construction, Keith experimented with exporting the

bananas he had planted along the railroad tracks to feed workers (Bucheli, 2005). The experiment

was successful, and the UFCo was founded in 1899.

With its headquarters in Boston, the company eventually had operations in Colombia, Costa

Rica, Cuba, Dominican Republic, Ecuador, El Salvador, Guatemala, Honduras, Jamaica, Nicaragua,

and Panama (May and Lasso, 1958). According to the UFCo's Annual Reports to the Shareholders,

by 1930, the company landholdings in Latin America reached 1,333,912 ha.

The UFCo transformed the acquired lowlands into plantations and towns, where it provided

healthcare, housing, schooling, and sanitation to its workers and their families. The UFCo also

invested in infrastructure, such as wireless communication systems to coordinate the whole process,

and railroads to carry the bananas from the plantations to the ports where the bananas were shipped

to the United States and Europe in company vessels. However, the �rm was also infamous for its

extractive practices in many of the \Banana Republics" where it operated.

In Costa Rica, the UFCo signi�cantly transformed the local economy. The UFCo's landholdings

in the country represented roughly 8.51% of the national territory (as shown in Figure 1). By

1950, it was responsible for 58% of the country's total exports. Moreover, the UFCo employed

approximately 7% of the country's total labor force and 12% of its agricultural labor force, on

average throughout its tenure.

In 1984 the UFCo began a general corporate strategy to stabilize pro�ts that divested in the pro-

duction process to focus on marketing. The corporate strategy was the consequence of challenges

faced by the UFCo during the 1970s, which caused severe losses. These challenges included an

exportation tax on bananas levied by a cartel formed by the host countries, the Hurricane Fi� that

destroyed 70% of the company's plantations in Honduras, and scandals of corruption that signi�-

cantly a�ected the �rm's stock price. As a consequence, the UFCo abandoned banana production

in Costa Rica. More historical details are discussed in Appendix A.

2.2 Land Assignment

Understanding why some land was assigned to the company is key in identifying its long-run impact.

It is documented that the �rm took into consideration geographic characteristics when negotiating

which areas were going to be part of their land concession (Casey, 1979; Cerdas Albertazzi, 1993).
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Thus, it is not surprising that geographical features change discretely along many segments of the

UFCo boundary, as shown in Figure 1.

However, on the Caribbean Coast, we identi�ed an area where land was assigned quasi-randomly.

Initially, due to ambiguities in the concession's contract, the UFCo and the government had some

discrepancies regarding the limits of the concession. In 1904, a legislative decree resolved these

di�erences in criterion. The modi�cation declared some land|that the UFCo considered as part

of the original concessions|as state property. O�cially, this area was called Ast�ua-Pirie (Soley,

1940), and the decree speci�ed that the property rights over these lands could not be sold back to

the company(Viales, 2012).

Because the Caribbean Coast was very scarcely populated, the boundaries of the Ast�ua-Pirie

region were chosen using features of the landscape as a reference so that they would be easy to

enforce for the local authorities. The legislative decree declared that the southern boundary of the

Ast�ua-Pirie region would \follow the Reventaz�on River, from La Junta to the Caribbean Sea"; its

eastern boundary adjoins the Atlantic Ocean; its northern boundary would \follow an imaginary

line drawn from the intersection between Toro Amarillo River with the old railroad up to a point

in the coast located �ve miles northeast from the mouth of Tortuguero River;" �nally, the western

boundary would \follow the main railroad, from La Junta to the point where the railroad crosses

Toro Amarillo River"(ANCR, 1904, p. 44). 8

However, this southern boundary|that de�nes the limit between the Ast�ua-Pirie region and

the UFCo|ended up following the Reventaz�on River closely but not exactly. The reason being

that expropriation was a very costly process, and preexisting plots of land that overlapped with the

river were not broken apart. Instead, plots were allocated either as UFCo property or government

property to follow the river as closely as possible. Figure C.3 in Appendix C shows an example

of how the boundary follows this natural landmark (the river)|closely but not exactly|as it was

jointly determined by the river and the preexisting plots. In 1904 the government also forbid, by

law, to sell the plots within the Ast�ua-Pirie region to the company (or any foreigner); therefore,

this boundary was kept constant during the company's tenure.

2.3 Commuting Between Regions

People who lived in regions near UFCo plantations, in general, did not commute and work for the

company or used its services. Unlike other types of agricultural activities with seasonal demand

for labor, the UFCo needed a permanent labor supply of around 150 workers per 324-ha farm, and

there were several incentives to keep people from commuting in and out of the plantation.

First, due to the extension of the plantations and to reduce transportation costs, the UFCo

8La Junta was the point where the railroad from the capital intersected the railroad from Lim�on. The \old
railroad" was the name given to the railroad to Gu�apiles because it was the remains of an unsuccessful previous
attempt to build a railroad to the Central Valley.
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created camps within their farms for its workers (Cerdas Albertazzi, 1993). The typical farm

consisted of 324 ha of land, with about 8 ha devoted to campsite and buildings, and 61 ha to

pasture land (Jones and Morrison, 1952). Besides houses and administrative buildings, special

facilities were also present, such as commissaries, schools, electric plants, sewage systems, and

recreational facilities (Wiley, 2008). The wide range of services and facilities provided by the

company converted plantations into communities that allowed people to live and work full time

within them. 9 Second, given concerns about malaria spreading from outside the plantation, only

workers were allowed to live within the UFCo, and ows of people were discouraged. Finally, people

living in areas around the UFCo had restricted access to services provided by the company. For

example, as we describe in Section 6.1.1, data on patients at UFCo hospitals suggests that most of

them were workers or part of a workers' family. For the few non-workers in the hospitals' records,

we observe average spending per patient was lower relative to workers and their families, suggesting

that commuters could not enjoy the amenities the company provided in the same way as locals.

2.4 Other Historical Examples

Historically, it has been relatively common for one or a few large companies|often foreign ones|to

dominate a local economy in a developing region. In colonial and quasi-colonial arrangements, labor

was sometimes coerced into working for a major producer; examples like themita mining system in

Peru (Dell, 2010), co�ee farms in Puerto Rico (Bobonis and Morrow, 2013), or rubber cultivation

in what is today the Democratic Republic of Congo (Lowes and Montero, 2016) have been studied

in detail. Another example is the Dutch East India Company, which used both coerced and paid

labor while being a monopsony in many of the regions where it operated (Lucassen, 2004). Other

case which involved coerced labor is the 1891 charters from the Portuguese to the Mozambique

Company and the British Nyassa Company to administer the southern part of Mozambique for 50

years and the northern part of the country for 35 years, respectively (Vail, 1976). A more current

example is the entrance of Firestone into Liberia in 1928, when rubber became crucial to the local

economy. For instance, in 1972, Firestone produced 57% of the Liberian agricultural output and

6% of its GDP (McCoskey, 2011).

Finally, it is worth mentioning that these large investment projects are not only in the past. A

recent wave of large-scale land acquisitions in developing countries|the so-called \land grabs"|

has been a subject of great debate. Driven mostly by a concern over food security and the bio-

fuels boom, these projects consist of large leases (of up to 99 years) or purchases of farmland for

agricultural investment in Africa, Central and Southeast Asia, Eastern Europe, and Latin America;

9For people within the plantations, the company was omnipresent in their lives. Harpelle (2001, p. 67) mentions
that typical residents \were likely born in the company hospital, educated in the company school, lived in company
housing, obtained household supplies and clothing from the company commissaries, and, if they could a�ord it, looked
forward to being carried to their �nal resting places in the Northern Railway's [a subsidiary of the UFCo] funeral
car."
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some of them involving hundreds of thousands of acres (Cotula and Vermeulen, 2009; Cotula et al.,

2009). In fact, since 2006, over 64 million acres of land were assigned to foreigners to develop

agricultural activities in developing countries, and more than 30 of these concessions were larger

than the UFCo's concession in Costa Rica.

3 Data

3.1 Outcome Data

We examine the UFCo's long-run impact on economic development by testing whether it a�ects

living standards today. To measure living standards, we obtained restricted-access microdata from

Costa Rican Population and Housing Censuses collected by the National Institute of Statistics and

Census (Instituto Nacional de Estad��stica y Censos) for years 1973, 1984, 2000, and 2011. As the

UFCo stopped operations in 1984, the range covered by these censuses allows us to analyze the

outcomes during and after the company's tenure. For ease of exposition, Figure 2 shows how the

available data �ts into a time line of main events.

The data is recorded at the census-block level, the smallest territorial division of the country.

Both the size and borders of a census-block change across censuses. For the 1973, 1984, and 2000

censuses, each census-block contains approximately 60 dwellings in urban areas and 40 dwellings

in rural areas. They also tend to coincide with one or two city blocks in urban areas (Bonilla and

Rosero, 2008). For the 2011 census, in most cases, the census-block coincides with a city-block

(Fallas-Paniagua, 2013). For all years, the data include each census-block centroid's coordinates.

The level of spatial disaggregation provided by the census-block data allows us to compare obser-

vations within close proximity of each other.

Except for the 1973 census, which includes information on wages, later censuses do not contain

direct measures of income or consumption. Therefore, we follow the \Unsatis�ed Basic Needs"

(UBN) method to generate variables that measure economic outcomes. The UBN method was

introduced by the Economic Commission for Latin America and the Caribbean, to identify house-

holds in poverty without relying on income data (Feres and Mancero, 2001). The method requires

specifying a set of basic needs and a threshold to consider those needs as \satis�ed" (Armend�ariz

and Larra��n B., 2017). M�endez and Trejos (2004) propose a set of unsatis�ed basic needs for Costa

Rica using data from the 2000 census, and that can be applied straightforwardly to the 2011 cen-

sus (M�endez and Bravo, 2014). This methodology de�nes four basic needs dimensions: housing,

sanitation, education, and consumption. Each dimension consists of components selected by its

explanatory power for income in household surveys.

To adapt this methodology to the 1973 and 1984 Census, we focus on components that can

be constructed across all the four censuses. In the end, we also have the same four basic needs

9



dimensions for these two earlier years. Appendix B includes details on the components that con-

stitute each of our dimensions, and the speci�c variables from the censuses that we use. A general

description of each dimension is the following: (i) housing: refers to the quality of the household

dwelling's material and household overcrowding; (ii) sanitation: refers to the method for disposal of

human excreta that the household uses; (iii) education: refers to school attendance and academic

achievement for household members from 7 to 17 years old; and (iv) consumption: refers to the

relationship between the number of income recipients (employed, pensioned, or renter), their years

of schooling, and the total number of household members. We construct each dimension as an

indicator variable equal to one if the household does not meet the threshold to attain a need in

some component, and zero otherwise.

We consider a household as poor if it has at least one unsatis�ed need. Moreover, we estimate

the severity of poverty through the total number of UBN. Namely, the total number of UBN is an

index that ranges from 0 to 4, where each unsatis�ed basic need adds one point to the index.

3.2 Historical Data

To understand which census-blocks were directly a�ected by the UFCo, we collected and digitized

maps of the company's properties, which were published by the UFCo Engineering Department

and are available in the Costa Rican National Archive (Archivo Nacional de Costa Rica).10 We

also collected, digitized and geo-referenced maps of the administrative divisions of Costa Rica in

order to geo-reference censuses from 1927-2011.

For a better understanding of living standards and investments during UFCo's tenure, we col-

lected and digitized documents published by the company. From 1912 to 1931, the Medical Depart-

ment of the UFCo issued an annual report describing the sanitation and health programs carried

out by the company as well as the living conditions within the UFCo plantations. Moreover, the

company regularly circulated reports with information about the number of employees, produc-

tion, and investments in areas such as education, housing, and health. We obtained primary print

copies of these documents from collections held by Cornell University, the University of Kansas,

and the Center for Central American Historical Studies at the University of Costa Rica (Centro de

Investigaciones Hist�oricas de Am�erica Central de la Universidad de Costa Rica).

We also use data from 1864, 1892, 1927, 1950, and 1963 Costa Rican Population Censuses.

Although these censuses do not contain enough spatial detail to be considered in our regression

discontinuity design, the information allows us to analyze aggregated population patterns, such as

migration before and during the UFCo apogee, or the size and occupation of the country's labor

10 Although the Map Library of the National University of Costa Rica ( Mapoteca Virtual de la Universidad Nacional
de Costa Rica) has digitized part of the collection, collecting all available maps required in-person visits to the archives,
taking high-quality pictures of the original maps, and digitizing them. Figure C.4 in Appendix C provides an example
of a map showing the UFCo landholdings in the Costa Rican Paci�c Coast.
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force.

Moreover, we also collected data from Costa Rican Statistic Yearbooks, which contain informa-

tion on the number of patients and health expenses carried out by hospitals in Costa Rica from 1907

to 1917, including the ones ran by the UFCo. We obtained export data from Costa Rican Statistic

Yearbooks as well as Export Bulletins. Finally, 19 agricultural censuses conducted between 1900

and 1984 provide information to track changes in land use in the country and agricultural output.

4 Impact of the Company

4.1 Empirical Strategy

To estimate the causal e�ect of the UFCo, we use well-de�ned boundaries based on historical records

and compare observations located just inside former UFCo plantations to observations located just

outside them. Our estimation of the averageUFCo e�ect uses the following regression discontinuity

speci�cation:

yigt =  UFCog + f (geographic locationg) + X igt � + X g� + � t + " igt ; (1)

where yigt is an outcome of individual or householdi in census-blockg and year t; and UFCog is

an indicator variable equal to one if the census-blockg's centroid was inside a UFCo plantation,

and equal to zero otherwise. f (geographic locationg) is a RD polynomial, which is a smooth

function on latitude and longitude that controls for the geographic location of census-blockg. This

multidimensional discontinuity in a longitude{latitude space allows us to compare units, not only

on di�erent sides of the boundary, but in a comparable position. Following Gelman and Imbens

(2017), and in line with recent work whose estimation framework relies on a geographical RD design

(Dell et al., 2015; Dell and Olken, 2019; Lowes and Montero, 2016), we use a linear polynomial in

longitude{latitude and test for robustness to a variety of speci�cations. X igt is a vector of covariates

for individual or household i . X g is a vector of geographic characteristics for census-blockg, and

� t is a year �xed e�ect.

Furthermore, to analyze a time-varying UFCo e�ect, we allow for a di�erent UFCo coe�cient

in every census, by estimating the following RD speci�cation:

yigt =  1973UFCog;1973 +  1984UFCog;1984 +  2000UFCog;2000 +  2011UFCog;2011+

f (geographic locationg) + X igt � + X g� + � t + " igt ;
(2)

where the indicator variable UFCog;t is equal to one if at time t individual or household unit i is

in census-blockg, whose centroid was inside a UFCo plantation; and equal to zero otherwise.
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4.2 Pre-Characteristic Balance

We begin by examining whether geographic characteristics are similar along the re-drawn boundary

that was described in Section 2.2. Namely, we test a null hypothesis of no geographical di�erences

on both sides of this segment of the UFCo boundary. We fail to reject this null in the segment

shown in Figure 3. In this area, the border was redrawn arbitrarily and geographic characteristics

are balanced. Table 1 shows that elevation, slope, and temperature do not change discretely across

this segment of the UFCo boundary, thus fail to reject our null.11 Following Conley (1999), we

allow for spatial dependence of an unknown form (reported in brackets). For comparison, we also

report robust standard errors (in parentheses).12 This table also shows that as we move far away

from this segment of the boundary, the di�erences in elevation, slope, and temperature become

signi�cant.

Therefore, exploiting the level of disaggregation of our data|which includes close to 9,000

households even within this subregion|and not to contaminate the analysis that might be very

sensitive to changes in the landscape (most economic activities were related to agriculture), our main

results will include only observations whose census-block's centroid is located within 5 kilometers

(km) from this segment of the UFCo boundary; where we know the border was arbitrary and

observable geographic features are balanced.

In terms of pre-existing social and economic characteristics, the study area was close to being

uninhabited before the UFCo's arrival, thus having no pre-trends on either side of the boundary.

According to the 1864 Costa Rican Census, only 545 people lived in the entire Caribbean Coast, a

0.45% of the Costa Rican population at that time (O�cina Central de Estad��stica, 1868). Company

o�cials wrote that when they �rst arrived \with the exception of the little village of Matina, which

contained �fty or sixty inhabitants, not one individual was settled anywhere on the line. In fact,

the route had not even been explored, and the rivers were �rst named when the engineers crossed

them"(Keith, 1886, p. 8).

5 Results

5.1 Average E�ect Pooling Across Years

Table 2 explores whether households living in areas that were directly exposed to the UFCo are

on average better o� than those living just across the border. The table includes the results of

11 The unit of analysis to examine the geographic characteristics is a 1x1 km grid cell. Results are statistically
equal if we use census-blocks as the unit of analysis. Elevation and temperature data were obtained from the Global
Climate Database created by Hijmans et al. (2005). The spatial resolution is 30 arc-seconds. Elevation above sea
level is in meters and was constructed using NASA's Shuttle Radar Topography Mission data. From the elevation
information, we calculate the slope (in degrees). Hijmans et al. also compiled monthly averages of temperature
measured by weather stations from 1960 to 1990. We measure temperature in Celsius and take an annual average.

12 We compute Conley Standard errors at the cuto� distance of 2 km. However, the results are robust to alternative
cuto�s.
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estimating equation (1) using the probability of having an unsatis�ed basic need (UBN) in each

dimension (housing, sanitation, education, and consumption), the probability of being poor, and

the total number of UBNs as dependent variables. All regressions include geographic controls,

demographic controls for the number of household members aged 0-4 (infants), 5-14 (children), and

15 and older (adults), census �xed e�ects, and a linear polynomial in latitude and longitude. We

report standard errors clustered at the census-block level and Conley standard errors.

The estimates suggest that the households located in the former UFCo region are in general

better o�. Columns (1) to (4) of Table 2 show that UFCo households have had higher living stan-

dards in every dimension considered. Note that, although some coe�cients might seem somewhat

small, the percentage variation of these probabilities with respect to their sample mean (last row)

is sizable. For instance, the �rst coe�cient of Column (1) implies that households within former

UFCo areas had 9.5 percentage points (pp) lower probability of having an unsatis�ed housing need

than their neighbors outside UFCo lands between 1973 and 2011; a 54 percent decrease with respect

to the sample's mean. These households also had 1.6 pp, 5.7 pp, and 5.9 pp lower probability of

having an unsatis�ed need in sanitation, education, and consumption, respectively.

Households in former UFCo areas also had a 12.4 pp lower probability of being poor (Column

5); a 26 percent variation with respect to the sample's mean. Column (6)|the number of UBN|

should be read di�erently than other columns, as it takes values that range from 0 to 4, and implies

that the severity of poverty was lower within former UFCo areas, where the households had, on

average, 0.228 fewer unsatis�ed needs than the households in the non-UFCo control region.

Figure D.5 in Appendix D summarizes these results in three-dimensional plots. The �gure

shows the spatial distribution of the centroids of the census-blocks and the study boundary across

space. The sharp discontinuity at the UFCo boundary is noticeable for each of our outcomes, with

better outcomes coinciding with former UFCo regions in every case.

For completeness, we also present results using the entire boundary|which are contaminated

by unbalanced ex-ante geographic characteristics|in Appendix D. Results in the entire boundary

are consistent with our results in the balanced subsample, and magnitudes in both estimations are

overall close to each other.

5.2 Time-Varying E�ect

The company stopped operations in 1984, and we examine census data from 1973-2011. Therefore,

we can disentangle the di�erentiated e�ects of the company's presence during its tenure, and also at

di�erent points in time after it stopped operating. Figure 4 documents how the UFCo e�ect changed

over time.13 The probability of being poor and the total number of UBN are quite persistent over

time, being signi�cant during every year of our study. The probability of an unsatis�ed housing need

13 Table D.4 in Appendix D contains the estimates that Figure 4 plots.
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is also very persistent across years. In 2011, approximately 30 years after the UFCo left, households

within UFCo former lands are 9.3 percentage points less likely of having a UBN in housing relative

to households outside. The magnitude of the UFCo e�ect in this dimension is high, given the

mean probability for the entire region (0.124). The e�ect on sanitation rapidly vanishes and is

insigni�cant after 1973. Finally, education and consumption are always worse outside the UFCo,

but the signi�cance of the coe�cients disappears after 2000.

Figure 4 also shows how, since 1973, the treated and untreated regions have converged slowly,

with only 56% of the poverty gap closing over the following four decades. More generally, the

severity of poverty|measured by the number of UBN|has decreased over time: while in 1973 a

household within the UFCo landholdings had 0.668 less UBN than a household outside, in 2011

this di�erence was, albeit signi�cant, down to 0.126.

5.3 Robustness

Falsi�cation Test: As a falsi�cation test, we re-run the analysis using placebo borders. In

particular, we draw fake borders at a distance of 2 km both inwards and outwards of the actual

UFCo border, so the analysis compares households on the same side of the boundary. Appendix E

presents the results, showing that our placebo tests deliver insigni�cant results in every case, both

economically and statistically. Hence, our results are capturing an e�ect that only appears as we

cross the actual UFCo boundary and not spatial autocorrelation, as warned by Kelly (2019).

E�ect of the River: A possible concern is that the presence of a river close to our boundary is

driving our result. To address this issue, we run our main speci�cation restricting the sample to

units \on the wrong side" of the river (1,937 units), that is, units that are above the river and belong

to the UFCo, and units that are below the river and did not belong to the company. Appendix F.1

presents the results. In this limited sample, we are comparing only households located very close

to each other (1 km from the boundary, at most), and we still �nd estimates that are consistent

with our main results. As with the falsi�cation test results, this �nding is also reassuring that what

we are capturing is an e�ect that shows up precisely as we cross the boundary and not spatial

autocorrelation.

Di�erent Bandwidth and Polynomials: As an additional robustness check, we eliminate

observations close to the boundary in case there might have been some negative spillover from the

company to the outside. Note that when exploring the river's e�ect, we do the opposite, we limit

the analysis to observations close to the boundary. Appendix F.2 shows the results. Overall, the

coe�cients are very similar to the ones of our main regression.

Moreover, although in Tables 2 and D.4 we use a linear polynomial in latitude and longitude,

our main message is robust to alternative speci�cations of the RD polynomial. Appendix F.3.1
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documents that a quadratic polynomial leads to similar conclusions. Appendix F.3.2 shows that

estimates are almost identical when we use a linear polynomial in latitude, longitude, and distance

to the boundary.

Di�erent Control Variables: Besides the speci�cation of the RD polynomial, we also analyze

how the results change to varying the control variables. Appendix F.4.1 shows that results are

robust to excluding demographic controls, Appendix F.4.2 to excluding geographic controls, and

Appendix F.4.3 to excluding both demographic and geographic controls. Our results are also robust

to controlling for distance to a railroad, which we do in Appendix K.

Income and Nighttime Lights Data: We use nighttime lights data as a proxy of income

to con�rm our �ndings through an alternative measure of economic development. Figure G.6 in

Appendix G shows a satellite image in which areas inside the former UFCo landholdings display

higher luminosity. Results in Table G.21 in Appendix G con�rm this di�erence in luminosity, by

showing that nighttime light intensity is 21% higher in the former UFCo plantations (statistically

signi�cant at the 1% level). Assuming an elasticity between nighttime light intensity and GDP of

0.3 (consistent with the �ndings in Henderson et al. (2012) and Hodler and Raschky (2014)), the

21% di�erence in nighttime light intensity implies that the output in the former UFCo plantations

is about 6.37% higher.

Alternative Index of UBN: Our Unsatis�ed Basic Needs (UBN) are a modi�ed version of the

ones proposed by M�endez and Trejos (2004). Because M�endez and Trejos constructed the index

using information from the 2000 and 2011 census, our modi�cation consists of selecting the variables

whose information is available in each of the 1973, 1984, 2000, and 2011 censuses. Therefore, as

a robustness test, we re-run the estimation restricting the analysis to the 2000 and 2011 census

and using the Unsatis�ed Basic Needs (UBN) as proposed by M�endez and Trejos. Table H.22 in

Appendix H shows that our main message is robust to this alternative de�nition of UBN.

6 Evidence on the Mechanism

To understand the channels that led to the di�erence between regions that we found with our

empirical strategy, we collected and digitized data on di�erent outcomes from 1907-1984. In Section

6.1, we use this data to provide evidence on investments in local amenities (such as schools and

hospitals) being much larger within the UFCo landholdings than in nearby regions. Studying

company reports, we show in Section 6.1.4 how evidence suggests that these investments were at

least partially motivated by the need to attract and maintain a sizable workforce. Finally, Section

6.2 considers other plausible mechanisms (like selective migration and negative spillovers from the
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company to neighboring regions), �nding no evidence in support of these being the main drivers

behind our results.

6.1 Investments in Local Amenities

6.1.1 Investment in Healthcare and Sanitation

Approximately �ve thousand workers died constructing the railroad to the Caribbean Coast in Costa

Rica, due to the unhealthy and dangerous conditions of the tropical forest (Bucheli, 2005). This

experience, along with lessons from the Panama Canal's construction, taught managers about the

importance of sanitation and healthcare to sustain a large workforce in an environment threatened

by tropical diseases. As a consequence, the UFCo invested in sanitation infrastructure, launched

health programs, and provided medical attention to its employees.

Infrastructure investments included pipes, drinking water systems, sewage systems, street light-

ing, macadamized roads, and dikes (Sanou and Quesada, 1998). In 1905 the UFCo established

a Medical Department in Costa Rica to carry out sanitation programs and medical research on

tropical diseases. By 1942 three company hospitals operated in the country. Their sta� included

doctors, sanitary inspectors, and nurses from the United States and other Central American coun-

tries (Morgan, 1993). Each hospital had an up-to-date surgical and X-ray equipment, laboratory,

outpatient department, and steam laundry (Deeks, 1924).

Employees and their dependents had access to medical and surgical treatment, including medicines

in the case of employees, without any additional charge (UFCo, 1917).14 Moreover, neighbors from

non-UFCo regions could not commute and get access to the same quality of healthcare. As Fig-

ure 5b shows, between 1907 and 1917 workers or their families who were classi�ed as payroll and

attended a UFCo hospital (dashed line) received more than twice the spending per patient than

people who attended UFCo hospitals but werenot in its the payroll (dotted line). Although a

higher level of spending does not necessarily imply a higher quality of health care, UFCo's medical

services were known of being among the best in the country (Casey, 1979). For reference, we also

show expenditure per patient in the most modernpublic hospital at the time (San Juan de Dios);

which suggests a non-worker would have been on average better-o� attending this government-run

hospital than commuting to the UFCo's hospital.15

Despite the positive impact of the UFCo programs, its bene�ts were restricted to employees

and their immediate families (Chomsky, 1996; Kepner, 1936). The general manager of the Medical

Department explained that given the size of the UFCo landholdings, it was impossible from a

commercial standpoint to sanitate completely all areas and therefore their e�orts were \mainly

14 To cover healthcare for employees and their dependents, the UFCo deducted a mandatory fee equivalent to 2%
from their salary.

15 Moreover, although non-employees could receive medical attention in the UFCo healthcare network, they had to
pay high fees.
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directed to protecting the larger communities and camps where our employees are located" (UFCo,

1922, p. 6). In fact, to increase sanitary bene�ts, company doctors suggested preventing workers

from traveling between plantations and surrounding villages, which were unscreened.

6.1.2 Investments in Housing Infrastructure

Given the remoteness of the plantations and to reduce transportation costs, the UFCo provided the

majority of its workers with free housing within the company's land. This was partially motivated

by concerns with diseases like malaria and yellow fever, which spread easily if the population is

constantly commuting from outside the plantation. Each of the UFCo's divisions consisted of farms,

and each farm had a camp where workers lived.

Usually, houses for plantation laborers were laid out around a soccer �eld. By 1958 the majority

of laborers lived in barracks-type structures. Single families occupied the majority of barracks, and

there were buildings for unmarried workers (May and Lasso, 1958). These barrack structures

exceeded the standards of many surrounding communities (Wiley, 2008).

Related to the sanitary programs impulsed by the UFCo, a squad cleaned the grounds, collected

trash, systematically sprayed with DDT to control for mosquitos and insects, and scrubbed out

public toilets and bathing facilities. Moreover, the water supplied to the taps was safe for drinking.

Besides housing, the UFCo provided basic servicesfor its employees within each camp, such as

schools, commissaries, dispensaries, and recreational facilities. May and Lasso (1958, p. 209) claim

that \the places of worship, recreational facilities, and athletic �elds and equipment provided for

United's workers are upon a scale matched by few, if any, locally owned agricultural enterprises."

6.1.3 Investments in Human Capital

One of the services that the company provided within its camps was primary education to the

children of its employees. The curriculum in the schools included vocational training and before

the 1940s, was taught mostly in English. The emphasis on primary education was signi�cant, and

child labor became uncommon in the banana regions (Viales, 1998). By 1955, the company had

constructed 62 primary schools within its landholdings in Costa Rica (May and Lasso, 1958). As

shown in Figure 5a,16 spending per student in schools operated by the UFCo was consistently higher

than public spending in primary education between 1947 and 1963.17 On average, the company's

yearly spending was 23% higher than the government's spending during this period.

16 In Figure 5a, the amounts were converted to constant 2015 Costa Rican Colones (CRC) by splicing four price
indexes: (i) Cost of Living Index Base 1936 = 100 ( �Indice de costo de la vida Base 1936 =100); (ii) Consumer Price
Index for Middle Income and Low-Income Citizens in the Metropolitan Area Base 1964 = 100 ( �Indice de precios al
consumidor de ingresos medios y bajos del�Area Metropolitana Base 1964=100 ); (iii) Consumer Price Index Base
January 1995 = 100 (�Indice de precios al consumidor Base Enero 1995 = 100); and (iv) Consumer Price Index Base
June 2015 = 100 (�Indice de precios al consumidor Base Junio 2015 = 100).

17 Data is only available for this subset of years.
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By the time children completed primary education, they were old enough to work. Although the

UFCo did not provide directly secondary education, it subsidized it in some cases.18 Despite this

subsidy, however, secondary and tertiary education were costly and out of reach for most children.

To assess the impact of UFCo's educational investments on current human capital accumulation,

we estimate equation (1) using educational attainment as the outcome variable and restricting the

sample to non-migrants in Appendix I. We �nd a positive and statistically signi�cant UFCo e�ect

on human capital accumulation and primary education attainment. In particular, we document

that individuals within the former UFCo landholdings had 0.269 more years of schooling and were

5.3 pp more likely to have completed primary education.

6.1.4 Why So Much Investment? Outside Options and Worker Turnover

While it is easier to conceive the bene�ts that the company could derive from investing in hospitals

and having healthy workers, it is less clear why it would bene�t from more educated children or

from other local amenities it provided, such as churches and recreational facilities. In general,

the UFCo gave prominent consideration to its employee's family life and leisure time. An article

describing the activities of the company states:

\The welfare work of the Company in the Tropics has assumed large proportions and

has a direct bearing on the health and contentment of the employees. The Company has

built and maintains churches and schools ..., and has erected and equipped club houses

and amusement halls to provide entertainment for employees. It has also provided

baseball grounds, and tennis courts" (Deeks, 1924, p. 1008).

A series of company publications suggest that the welfare program of the company was moti-

vated by the need to attract and maintain a sizable workforce. High turnover was common, given

the workers' outside option: co�ee. Unlike bananas, co�ee is a seasonal crop and o�ered high wages

during the harvesting season. During the 1920s, the United Fruit Company Medical Department

Annual Reports consistently recognized worker turnover as being an important problem to address.

For instance, the 1923 Annual report states:

\The greatest di�culty encountered in our work among employees is attributable to

the fact that a large percentage of the labor, particularly in new land-cultivations, is

migratory. The Superintendent of Agriculture in one of the divisions estimates that a

laborer's length of stay in that division averages less than two months." (UFCo, 1924,

p. 45)

18 If the parents could a�ord the �rst two years of secondary education of their children in the United States, the
UFCo paid for the last two years and provided free transportation to and from the United States. Moreover, if the
parents organized secondary schools by themselves and paid a private tuition fee for the teachers, the UFCo provided
a building and furniture (May and Lasso, 1958).
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The 1922 Annual Report also states:

\The inhabitants in stable communities can be kept under more strict control, and can

be educated to take better care of themselves and to observe more closely the neces-

sary precautions for maintaining health than is possible with the mixed and uctuating

populations on our plantations. .... There is a constant overturn of labor and we are

periodically importing new laborers ... Their innate migratory habits do not permit

them to remain on one plantation from year to year, but as soon as they become phys-

ically e�cient and acquire a little money they either return to their homes or migrate

elsewhere and must be replaced[emphasis added]." (UFCo, 1923, pp. 74-75)

As a solution to the high turnover rates, the reports recommend to increase investments in local

amenities beyond medical measures. According to the 1925 Annual Report:

\An endeavor should be made to stabilize the population.... We must not only build

and maintain attractive and comfortable camps, but we must also provide measures for

taking care of the families of married men, by furnishing them with garden facilities,

schools and some forms of entertainment. In other words, we must take an interest

in our people if we may hope to retain their services inde�nitely [emphasis added]."

(UFCo, 1926, p. 185)

Consequently, the company intensi�ed investments in local amenities in the mid-1920s. These

investments proved to be successful at decreasing turnover. In 1929 a farm superintendent wrote:

\sanitary measures have helped to stabilize labor and increase their ability to perform work [...]

during recent years with little or no inux of labor we have not experienced the recurrent shortages

of labor that used to occur in previous years" (UFCo, 1930, p. 10). Although the Great Depression

constrained the investments, the UFCo continued them in the late 1930s.

This sheds new light on a potential mechanism behind our positive results: Given the workers'

outside options and initially high levels of turnover, there was a need to retain workers, which led

to an increase in investments in \welfare" (local amenities), which could explain the positive e�ect

on development we previously documented.

We explore the mechanism described in these reports empirically. Namely, we test the existence

of a positive relationship between better long-term outcomes and workers' outside options during

the UFCo times. Intuitively, higher outside options while the UFCo was still operating would have

lead to higher UFCo investments to retain workers, and consequently, to more favorable economic

outcomes in the long term.19

19 We take this indirect approach, instead of comparing outside options with investments, as data on UFCo invest-
ments is too aggregated to exploit spatial variation.
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To proxy for the outside option of workers within an UFCo district j , we propose to use the

sum of the average agricultural real wage in each districtk outside the UFCo region weighted by

the inverse of the distance betweenj and k. Speci�cally, we consider the following speci�cation:

yijt = �
X

k

wagek;1973

pricek;1973

(dist jk ) � 1
P

n (dist jn ) � 1 + " ijt ;

where yijt denotes the outcome of householdi in district j (within the UFCo region) and t will

stand for outcomes years after the UFCo stopped operations; in particular, we will considert 2

f 2000; 2011g.

We consider data on real agricultural wages that dates back to 1973, while the UFCo was

still operating. However, using these wages as regressors creates a potential endogeneity concern:

UFCo investments might have increased real wages in relatively close regions. Thus, we proceed

in two stages. First, we use suitability to grow co�ee as an instrument for real agricultural wages.

Along with banana production, co�ee was the main economic activity in Costa Rica, and the main

alternative source of employment for agricultural workers. Moreover, co�ee and bananas grow

optimally under di�erent geographic and climatic conditions: While co�ee is grown in highlands

because higher elevation increases co�ee's acidity and its commercial value, bananas slow down

their growth rate as the elevation increases (Viales and Montero, 2015).

The idea behind this instrument is then that regions more suitable to grow co�ee in 1973 |which

grows in a di�erent climate and altitude than banana|should o�er higher wages for agricultural

workers. Thus, the closest an UFCo region is to a place suitable to grow co�ee, the higher the

outside option will be for UFCo workers in this area, which in turn, would have led to more UFCo

investments and hence better outcomes in 2000 and 2011. The exclusion restriction of this IV

strategy would then be that the land suitability to grow co�ee in 1973 in non-UFCo regions a�ects

outcomes in 2000 and 2011within former UFCo regions only through its e�ect on wages during

UFCo times.

We measure suitability to grow co�ee by regressing co�ee intensity in district j |de�ned as the

fraction of agricultural land used for cultivating co�ee in district j |in 1973, during UFCo times,

on geographic characteristics (slope, temperature, elevation) and a linear polynomial in latitude

and longitude, to obtain a proxy of each region's suitability to grow co�ee.

Second, we regress economic outcomes in 2000 and 2011 for householdi in region j on a weighted

average measure of suitability to grow co�ee in nearby regions in 1973. We consider

yijt = �̂ Outside option in 1973j + "̂ ijt ;

whereOutside option in 1973j =
P

k Co�ee intensity in 1973 k
(dist jk ) � 1

P
k (dist jk ) � 1 and �̂ captures how the

outside option of an UFCo region in 1973 a�ects economic outcomes in that region in 2000 and

20



2011.

Data on agricultural wages comes from the 1973 Population Census, while data on co�ee pro-

duction is obtained from the 1973 Agricultural Census. Appendix J presents the �rst stage results.

We �nd a positive relationship between the suitability to grow co�ee and agricultural wages. A one

percentage point increase in the suitability to grow co�ee in a region is associated with 0.23% higher

wages. The e�ect is statistically signi�cant at the 1% level. Moreover, the �rst-stage F-statistic

is in the order of 33, reducing concerns that co�ee suitability is a weak instrument at predicting

variation in agricultural wages (Stock et al., 2002).

Table 3 displays the results of our second stage. We �nd that a higher outside option in

1973 is associated with better contemporary outcomes in all cases. For instance, according to the

coe�cient in Column (5), an increase in one pp in the average outside option of an UFCo region in

1973 is associated with a 2.8 pp lower probability of being poor in the long term (2000 and 2011).

This represents a 7.2 percent variation with respect to the sample mean. These results are shown

graphically in Figure 6, in which locations where workers had better outside options during the

UFCo's tenure are consistently associated with higher living standards in 2000 and 2011.

We consider this heroic calculation as suggestive evidence in support of our mechanism. Later

on, we will assess the potential of this mechanism relating labor mobility to market power and

investments to generate our results on economic outcomes through the lens of a model, and examine

its implications.

Institutions and Labor Mobility Why didn't the UFCo take the approach of destroying

workers' outside options? Work by Acemoglu and Wolitzky (2011) on labor coercion suggests an

alternative approach to retain workers: preventing them from leaving or reducing their mobility.

Several reasons prevented this from happening in our setting. First, throughout the 20th century,

democratic institutions in Costa Rica were much stronger than in other developing countries, which

possibly played a role in protecting workers' rights.20 Second, the Costa Rican elite included many

co�ee producers who needed labor during the co�ee harvesting season, which gave them an incentive

to protect workers' mobility. Third, given the larger political competition in Costa Rica, there was

an e�ort by particular political groups to enlarge their winning coalition by protecting UFCo

workers (Bucheli and Kim, 2012). These circumstances were not present in other Latin American

countries were the UFCo operated, like Colombia, where armed forces prevented workers from

forming unions and leaving the plantations in Santa Marta and Ci�enaga.21 Today, these cities are

among the poorest in the country, which does not contradict our �ndings: as our mechanism|labor

market dynamics as an incentive for the company to invest{{did not seem to be present in these

20 See Bucheli and Kim (2012) for a detailed comparison of political institutions between countries in Central
America.

21 See Bucheli (2005) for more details on this coercion and the \Banana Massacre". Bucheli refers to the Colombian
authorities as a \business-friendly government". The Costa Rican army, on its part, was abolished on 1948.
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other cases.

6.2 Ruling-Out Other Plausible Mechanisms as Main Drivers

Positively Selected Migration During UFCo's Tenure It might have been the case that

outcomes are better within the UFCo because it attracted positively selected migrants. To consider

if selective migration is generating the di�erences in living standards between the two regions, we

take three di�erent approaches. In our �rst approach, we re-estimate equations (1) and (2) using

a restricted sample of the full dataset in which we drop all migrant households. We classify a

household as migrant if any household member lived in a di�erent place of residence �ve years

before the census took place.22 Appendix L.0.1 document that the results are similar to the

estimates in Tables 2 and D.4, and we cannot reject that the estimates are the same at the 10%

signi�cance level.

In our second approach, we look at observables of migrants to the UFCo sub-region where we

ran our regressions, and compare them to observables of migrants to our control group in 1973

(while the UFCo is still operating). As documented in Appendix M, we �nd that, on average,

migrants to the UFCo have 4.2 months less years of schooling than migrants to the control group.

This suggests that, if anything, migrants to the UFCo were negatively selected; they had on average

fewer years of schooling and a lower probability of completing primary school.

While the 1973 Census data is detailed and geo-referenced at the census-block level, it captures

migrant patterns many years after the company began operations. To explore earlier waves of

migration, we resort to earlier census data. Namely, we compare observable characteristics of

migrants to UFCo regions with those of migrants to other Costa Rican regions in 1927, the earliest

census for which micro-data is available.23 Consistent with the results from 1973, we �nd that

migrants to the UFCo were negatively selected in terms of schooling. Compared to migrants to

other Costa Rican regions, migrants to the UFCo were on average 5.2 pp less likely of having

primary education, 1.5 pp less likely of having secondary education, and 6.8 pp more likely of

having no schooling. Moreover, the results from the 1927 Census also show that migrants to the

UFCo regions were on average 10.3 pp less likely to own real state than migrants that moved to

other Costa Rican regions. This negative selection aligns with more current �ndings like those of

Lagakos et al. (2018), and is robust to restricting our sample and comparing migrants to UFCo

cantons with migrants to neighboring cantons around UFCo plantations only. The results of this

analysis are available in Appendix N.

Our third approach complements the second one by ruling-out that, maybe, although migrants

to the UFCo accumulated less human capital than other migrants at the time, they might have

22 Our results remain unchanged if we instead classify a household as migrant if the head of household lived in a
di�erent place of residence �ve years before the census took place (see Appendix L.0.2)

23 For 1927, the census micro-data is a representative sample geo-referenced at the canton level.
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been exceptional farmers (a measure that is not captured by education attainment). To explore

this, we compare the UFCo e�ect for households engaged in the agricultural sector versus other

economic sectors.24 If ability in agriculture production is highly inheritable and selection in these

abilities is driving our results, then the UFCo e�ect should be stronger for households engaged in the

agricultural sector relative to households in other economic activities. Nevertheless, Table O.34 in

Appendix O shows that this is not the case: For each outcome we consider, we cannot reject at the

10% level that the estimates are the same across both groups (further, the coe�cients themselves

are extremely similar).

In summary, all three approaches suggest that selective migration is unlikely to generate the

observed di�erences between regions, and if anything, it appears that migrants to the UFCo were

negatively selected.

Positively Selected Migration at the Time of Each Census Di�erential rates of migration

at the time of each census are relevant for our long-run analysis. Each census contains information

about individuals' place of residence �ve years before the census took place. In census-blocks

located in UFCo areas, 9.29% of individuals migrated from a former non-UFCo canton, while in

the non-UFCo areas, 11.90% of individuals migrated from a UFCo canton. Table 4 shows that the

migration rates are decreasing over time, and their di�erence is not statistically signi�cant.

Negative Spillovers from the UFCo to Neighboring Regions Another possible concern is

that negative spillovers from the UFCo to our control group generate the gap in outcomes between

the regions. However, it is unlikely to be the case. First, in Appendix P.1, we document that in

1973, while the company was still operating, the economic outcomes for the counterfactual region

were better than in nearby rural regions outside the UFCo control. Households in the counterfactual

region had a lower probability of a UBN in housing, sanitation, and consumption; and in general,

had a lower probability of being poor and a lower number of total UBN.

Second, in Appendix P.2, we show that, also in 1973, the accumulation of human capital was

higher for individuals in the control group than in individuals in other nearby regions outside

the UFCo. Individuals in the counterfactual region had 1.453 more years of schooling, were 25.9

pp more likely of completing primary education, and 2.9 pp more likely of completing secondary

education.

Third, in Appendix Q, we document how public investment per capita in the region outside the

UFCo boundary during the company's tenure was not signi�cantly di�erent from that on average

Costa Rican rural areas. In particular, we gathered data on government spending per municipality

from annual reports from the Comptroller General of the Republic of Costa Rica (Contralor��a

24 We consider a household as an agricultural household if any of its members work in agriculture. Our results
remain unchanged if we instead consider a household as an agricultural household if its head works in agriculture
(see Table O.35 in Appendix O).
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General de la Rep�ublica de Costa Rica), and we compare the spending per capita between UFCo

municipalities and other rural municipalities.

Thus, our control region seems like an average location|if anything, a relatively strong one

within the country. Finally, given Costa Rica was considered a poster child of good governance at

the time, and income per capita was among the highest in the area, in this sense the control region

is particularly strong within Latin America.

6.3 Discussion

In summary, levels of investment in local amenities such as hospitals and schools inside the UFCo

were signi�cantly higher than public investments undertaken by the government in comparable

regions. Company reports suggest that these strong investments were at least partially driven

by the need to attract and maintain a sizable workforce. The latter is supported by a positive

correlation between the intensity of company investments and the levels of outside options for

workers in regions near the UFCo. Our hypothesis is that these investments are likely to be

the main drivers behind the gaps in living standards that we found empirically. Moreover, as

maximizing pro�ts was the UFCo's main objective, the level of their investments in physical and

human capital would likely have been lower in the absence of competition for labor. It is worth

mentioning that this mechanism would allow us to reconcile our results with �ndings on the e�ects

of colonial concessions, like Nunn (2008), Dell (2010), and Lowes and Montero (2016). In these

cases, labor was coerced, highly immobile, and with a very low outside option. Thus, potentially,

the producer extracting resources had little or no incentive to invest in local amenities or \public

goods" to retain workers, and this under-provision might be partially explaining the persistent

negative e�ects found by these studies. We also �nd no evidence in support of selective migration

or negative spillovers from the company to neighboring regions being the main channels behind the

observed di�erence in outcomes.

These �ndings motivate the general equilibrium model we develop in the next section: a spatial

model in which the degree of local monopsony power of a �rmwithin a location depends on how

mobile workers areacross locations, and where we allow the �rm to invest in local amenities.

7 Spatial Model

The evidence on the mechanism behind our results suggests a relationship between labor mobility,

monopsony, and investments that was crucial in determining the �rm's e�ect. In light of this

evidence, we now lay out a general equilibrium framework that incorporates these new channels,

and in which labor market power relates to worker mobility. The model captures observable spatial

frictions, and is consistent with local estimates from our empirical analysis. This framework allows

us to quantify the di�erence between the �rm's local and country-level e�ects, and run several
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counterfactual exercises to understand the relevance of labor mobility and of the local labor market

structure.

In what follows, we outline the theoretical framework. Section 7.2 describes the model's cali-

bration and Section 7.3 presents the results of our counterfactual exercises. Appendix R provides

additional historical evidence that supports the model's assumptions.

7.1 Theoretical Framework

There are j 2 f 1; :::; N g locations, and time is discrete. Throughout, we use a prime to denote

next-period values. Each individual lives for one period. First, each agent is born in the location

where her parent lives. Then, she chooses whether to live and work in this location, or to move to

a di�erent location. Once the location is chosen, the individual supplies a unit of labor inelastically

to produce a di�erentiated variety in the location she lives, and she consumes. The period ends

with the agent having one o�spring. The total number of workers is normalized in each period and

the initial population is exogenous.

7.1.1 Household Preferences and Consumption

Following their location choice, agents consume and derive utility. Workers living in regionj have

constant elasticity of substitution (CES) preference with elasticity � across di�erentiated domestic

goods (c). Additionally, they derive utility from the per capita local amenities of the region where

they live.

The deterministic component of welfare|de�ned as welfare up to an idiosyncratic shock that we

will introduce below|of a worker residing in location j is given by U(cjk ; ~aj ) = ~aj [
P N

k=1 c
� � 1

�
jk ]

��
� � 1 ,

where ~aj = ( A j =Lj )1� � captures the utility derived from per capita local amenities.25 Each worker

supplies one unit of labor inelastically and earns a nominal wage (wj ). Let Pj be the CES price

index.26 The equilibrium deterministic utility of a worker in location j can be expressed as

Wj = ~aj

�
wj

Pj

� �

: (3)

7.1.2 Migration, Shocks and Location Choice

As previously stated, the utility of a worker in region j has a deterministic component given byWj

in equilibrium. Further, we allow for bilateral moving costs � jk � 1, where any value larger than

25 We assume there is perfect congestion in local amenities (i.e., ~ai = �aj (A j =L �
j )1� � with � = 1). As will become

clear in the next subsection, a model with imperfect congestion ( � < 1), would lead to larger investments in local
amenities from the UFCo (given the increasing returns to investment) and stronger welfare e�ects. However, to
abstract from this additional agglomeration force and focus on mobility frictions and productivity spillovers, we set
� = 1 and, in this sense, take the e�ects we �nd as a lower bound.

26 As is standard, the CES price index is given by Pj =
� P N � 1

n =1 (� nj pn )1� �
� 1=(1+ � )

, where pn denotes the price of

the variety produced in region n 6= U and � nj represents bilateral iceberg trade costs (as described below).
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one implies there are migration frictions. Thus, the deterministic utility of a worker who migrates

from location j to location k is given by Wk
� jk

.

Finally, the last component of the utility function is given by idiosyncratic taste di�erences,

denoted by vector ~! . Therefore, the ultimate utility of a worker living in location j who is not

moving will depend on the idiosyncratic shock ! k , and is given by Wj ! j , while the utility of a

resident of location j moving to location k is denoted as

Wjk (~! ) =
Wk ! k

� jk
: (4)

Thus, each period, a worker in locationj chooses his location solving

max
k

�
Wjk (~! )

�
= max

k

�
Wk ! k

� jk

�
: (5)

We further assume that the idiosyncratic utility shifter, ~! , follows a Frechet extreme value

distribution with shape parameter � . Letting L j denote the number of workers who live in location

j at time t, it follows that the outow of individuals born in region j who will choose to work in

region k (L 0
jk ) can be described as

L 0
jk

L j
=

�
W 0

k
� 0

jk

� �

P N
n=1

�
W 0

n
� 0

jn

� � : (6)

Finally, we can derive the gravity equation describing bilateral migration ows from location

j as a function of its current population, expected utility in j and utility in other locations, as

follows:

L 0
jk = ( � 0

jk 
 0
j ) � � (W 0

k ) � L j ; (7)

where 
 0
j =

� P N
n=1

�
W 0

n
� 0

jn

� � � 1
� denotes the expected utility of an individual born in location j .

Trade Local bilateral trade ows from region j to region k incur an iceberg trade cost,� jk � 1,

where � jk = 1 corresponds to frictionless trade. Thus, the bilateral trade ows of domestic goods

are governed by a standard gravity equation:X jk = � 1� �
jk

�
wj

A �
j

� 1� �
wk L k

P 1� �
k

:

7.1.3 Producers

The country has N regions: one producing \bananas," where the UFCo operates (denotedÙ'),

and the other N � 1 locations (j 2 f 1; 2; :::; N � 1g) produce a domestic homogeneous good. We

assume bananas are a pure export good, while domestic goods are consumed locally. We proceed

by describing these regions and their production schemes.
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The UFCo's Region ( U) The UFCo is a pro�t maximizer and the sole employer within its loca-

tion. Besides wage, the �rm may also provide local amenities as part of the worker's compensation

bundle, and solves the following problem

max
f A U ;L U g

� U = max
f A U ;L U g

PU

�
AU

L U

� �

L �
U � wU (L U )L U � PA AU

such that

L U = L U;� 1 �
N � 1X

j =1

L Uj +
N � 1X

j =1

L jU (8)

where L Uj and L jU satisfy equation (7), and � measures the strength with which the level of

amenities (like hospitals or schools) increases productivity.27

This means that the �rm will provide workers with utility as compared with their \outside

option" to attract enough people to meet their optimal labor demand, given bilateral migration

ows. In this sense, the �rm is a local monopsonist, whose degree of monopsony power will depend

on workers' mobility, which is governed by� . High values of � imply higher worker mobility and

less monopsony power for the �rm; thus, attracting the same number of workers ( L0U ) would be

more costly: The �rm would have to provide workers with a higher utility level, either through

higher wages or more local amenities. Conversely, in a hypothetic case where workers are immobile

(L 0 = L = L � 1) would lead to a perfectly inelastic labor supply and a case of pure monopsony

within this region. 28

Firms in the Rest of the Country Each of the N � 1 regions in the rest of the country

produce domestic tradable goods.29 Producers in location j 2 f 1; :::; N � 1g maximize pro�ts in a

competitive market and pay taxes to the government, solving

max
f L j g

� j (L j ) = max
f L j g

pj

�
A j

L j

� �

L 
j � wj L j � Tj :

Local Amenities For simplicity, we assume that local amenities can be purchased at an exoge-

nous pricePA in all regions.

27 Costa Rican banana production represented, on average, less than 2 percent of the total world banana production
from 1956-1984 (sample used in our calibration), which is why we are not considering pU |the world banana price|as
a function of qU |bananas produced in Costa Rica. This also allows us to focus on monopsony forces that seemed to
have been key, as explained in our empirical analysis.

28 Note that the curvature of workers' utility function, which is concave in amenities and consumption will guarantee
that the compensation bundle chosen by the company will be a combination of both amenities and wages.

29 Note that these goods are homogeneous in the sense that they have the same production function, however, they
will be traded given the CES structure of the utility function.
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7.1.4 Government

The government collects taxesT from �rms in the \Rest of the Country," and provides local

amenities to this region so that

PA A j =
L j

�L � L U

N � 1X

j =1

Tj =
L j

�L � L U

N � 1X

j =1

tP j (A j ) � L 
j ;

where �L is the total adult population in the country. As shown, we assume the government has

no access to borrowing in foreign capital markets, and is therefore its provision of amenities is

constrained at every point in time by
P N � 1

j =1 Tj , where eachTj is a �xed proportion t of the sales

in region j , which is consistent with severe historical borrowing constraints. We also assume that

revenue is spent on local amenities according to the labor share in each region, which is consistent

with the observed public spending shares in our data: From 1955 to 1984, public spending on local

amenities per capita across cantons was very similar, so much so that the dispersion index of this

data is only 0.008.30

7.1.5 Equilibrium

A competitive equilibrium in this economy consists of prices f wj ; pj gN
j =1 , and f PA g; company

decisionsf AU ; L U g; and labor supply f L j gN
j =1 such that: All �rms and households optimize; trade

is balanced; labor ows are consistent across regionsL 0
j =

P
k L 0

kj and L j =
P

k L 0
jk ; and the labor,

domestic good, and UFCo fruit market clear. The solution of the system of equations implied by

this equilibrium, and the proof of its uniqueness closely follows Allen and Donaldson (2018), who

in turn use techniques derived from Allen et al. (2015).

7.2 Estimation

We calibrate the model to the historical reference equilibrium corresponding to the observed annual

levels of economic activity at the canton-level, with 59 locations in total, for years 1950-1973, in

which all the data required for the estimation is available.

Our strategy to recover the parameters in the model has several steps. Our �rst step assumes

migration costs of the standard form ln(� jk ) = � ln(dist jk ).31 We substitute these into equation

(6), and obtain

30 The dispersion index is a normalized measure of the dispersion of a probability distribution, and it is de�ned
as the ratio of the variance to the mean. A constant random variable would have a dispersion index of zero. An
under-dispersed random variable would have dispersion between zero and 1 (for example, points spread uniformly),
while if the dispersion index is larger than 1, a dataset is considered over-dispersed.

31 We approximate intra-unit trade costs based on the average distance traveled to the center of a circular unit of
the same area from evenly-distributed points within it (e.g., Redding and Venables (2004)).
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ln (L jkt ) = � �� ln(dist jk ) + �� ln(wjt ) + � (1 � � ) ln
�

A jt

L jt

�
+ � jt + � kt + " jkt; (9)

where j 2 R, k 2 U and � jt , � kt are origin and destination �xed-e�ects. From these equations,

we can estimate� , � and � using data on distances and migration of individuals working in the

agricultural sector across locations.

When estimating equation (9), endogeneity is a concern. Therefore, we use an instrumental

variables (IV) strategy. For our IV strategy, we focus on agricultural workers who migrate from

any region to a non-UFCo location. For them, their main outside option at the time was working

in co�ee plantations. Thus, as in Section 6.1.4, we use the suitability to grow co�ee in a location to

instrument for wages. For amenities, while still focusing on migration to non-UFCo locations only,

we use a \Bartik"-type instrument (Bartik, 1991). Along the lines of Nakamura and Steinsson

(2014), the instrument is constructed using national changes in population interacted with the

population share in each location according to the 1927 Population Census (more than two decades

before the data to calibrate our model begins).32

We �nd that f �; �; � g = f 0:23; 0:75; 5:96g. These values are reassuring. While� is in line

with standard elasticities found in the literature (Redding and Rossi-Hansberg, 2017),� aligns

with values of the income share spent on consumption goods obtained after collecting data from

household income and expenditure surveys conducted in Costa Rica between 1949 and 1961, which

imply a value of � = 0 :8.33 Finally, our migration elasticity for agricultural workers of mid-20th

Century Costa Rica, � , is in line with �ndings from Allen and Donaldson (2018), who estimate a

migration elasticity of 8.45 for the United States in 1850, which decreased consistently over time

(5.58 in 1950) until reaching a value of 4.5 in 2000.34 Given the importance of this key elasticity,

in the next section, we show how our results change for a wide range of values of� . More details

on data sources, this estimation strategy, and its results are available in Appendix S.1.

Based on data we collected from the Annual Report of the Ministry of Economy and Finance

(Memoria Anual del Ministerio de Econom��a y Hacienda) and the Central Bank of Costa Rica's

data on historical national accounts, we set the share of tax revenues over non-UFCo-related GDP,

T, equal to 0.1318. We assume costless trade and set� = 5 as in Allen and Donaldson (2018),

while conducting a sensitivity analysis. We recover other parameters using a simulated method of

32 Note that, given the historical setting, both of these instruments only make sense when the destination of a
migrant is outside the UFCo.

33 These are the \Family Income and Expenditure for San Jos�e. Survey 1949" ( \Ingresos y gastos de las familias
de la ciudad de San Jos�e. Encuesta 1949") and the \Survey of Family Income and Expenditures 1961" ( \Encuesta
de ingresos y gastos familiares 1961"). The data record the goods and services with a high level of detail, consisting
of 149 categories on average. We classify each good and service as an amenity if, according to the company's reports,
the UFCo provided them to its workers for at no extra cost. More details in Appendix S.1.

34 This elasticity might have been larger for agricultural workers in Costa Rica, as compared with modern-day
estimates, due to the aggressive expansion of the agricultural frontier at the time.
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moments (SMM). The targets for the SMM mainly exploit variation between labor shares, prices,

and levels of investment in amenities between the UFCo region and the rest of the country, where

the main economic activity for agricultural workers was co�ee production. We also incorporate a

novel target that is informed by the results of our RD design. Table 5 reports the results of our

SMM along with the data sources, targets, and resulting values from the estimation. We proceed

by explaining these targets and data sources in more detail.

We gathered data on the number of employees hired by the UFCo from company reports. The

number of workers in co�ee production comes from the 1950 and 1963 Agricultural Censuses. We

obtained data on co�ee and banana prices from Costa Rican Statistic Yearbooks. Finally, data

on spending per capita on amenities by the UFCo and the government corresponds with the one

described in Section 6.1.3.

Finally, we create a model-based version of the RD design we conducted empirically. To obtain

the RD estimate, we �rst construct a projection of the probability of being poor|an index that

does not have a model-equivalent|on real wages and investments in amenities per capita in each

location|which are observable both in the data and in the model. To do so, we use real wages

of agricultural workers from the 1973 Population Census and data we collected on government

spending per municipality, while controlling for the geographic and demographic characteristics of

each location. The result of this regression along with more details are available in Appendix S.

Next, we use this result to generate predicted probabilities of being poor for the UFCo region and

for the rest of the country. The estimate for  = \P(poorUF Co) � \P(poorR ) is -0.06, and we run the

SMM to minimize the di�erence between the empirical and model-based .

The SMM targeted moments from the model closely match the data. Our calibrated parameters

are, �rst, the price of amenities (PA ) with a value of 5.91, then, we obtain a value of� , which

measures the e�ect of amenities in productivity, of 0:06. In general, it is extremely di�cult to

measure the e�ect that amenities like schools have on productivity, as the decision to provide them

is disconnected from the decisions of �rms. In our case, the UFCo was, in some sense, a \pro�t-

maximizing public goods producer," which internalized the e�ect of amenities on productivity.

Thus, the setting provides a rare opportunity to estimate a value of� from the levels of investment

that the company chose. The SMM results in a value of 0.18 and 0.07 for the labor share of output

in the UFCo ( � ) and the rest of the country ( ), respectively.35

7.3 Labor Mobility as a Key Determinant of the UFCo's E�ect on Welfare

In our empirical analysis, we determined the UFCo's e�ect on several local economic outcomes.

In this section, we estimate the �rm's aggregate impact on welfare, where we account for general

equilibrium e�ects, and conduct a counterfactual exercise to understand how this aggregate welfare

35 Historically, the co�ee plantations su�ered from low productivity (S�aenz, 2012).
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e�ect depends on workers' outside options and the �rm's degree of monopsony power.

Under our baseline calibration, the UFCo increases aggregate welfare by 3.66% as compared

with a scenario where regionU looks exactly any other location.36

In line with the mechanism we documented in Section 3, and in particular in Figure 6, in

our model the UFCo's e�ect on welfare is decreasing on labor mobility, which in turn is directly

related to workers' outside options. If the elasticity of labor mobility ( � ) is low (high), workers

are relatively insensitive (sensitive) to di�erences in utility across regions, perceiving their outside

option as relatively low (high).

Figure 7 displays a counterfactual exercise where we change the value of the labor mobility

elasticity ( � ). The UFCo's e�ect is sensitive to the value of the labor mobility elasticity, and

importantly, low values of this elasticity can ip the sign of the UFCo's e�ect, such that the

company's presence might harm locals. As we discussed in Section 6.1.4, this might have been the

case in other Latin American countries where the company operated that are very poor today and

where mobility seems to have been extremely low, or in cases documented by the literature where

labor was coerced (e.g., Nunn (2008), Dell (2010), Lowes and Montero (2016)). In line with this

narrative, Figure S.7 shows how, as workers' outside option increases (i.e., with larger values of� ),

their compensation represents a larger share of the UFCo's total pro�ts.

This exercise highlights the importance of the local labor market dynamics in determining how

much the domestic economy might bene�t (or be hurt) by large investment projects like this one.

8 Concluding Remarks

Understanding the implications of large-scale foreign investments is particularly relevant today.

In the last 20 years, foreign private investors have acquired more than 64 million acres of land

in over 80 countries of Africa, Central and Southeast Asia, Eastern Europe, and Latin America

via leases (of up to 99 years) or purchases of farmland for agricultural investment (Cotula and

Vermeulen, 2009; Cotula et al., 2009). More than 30 of these concessions have beenlarger than the

UFCo's concession in Costa Rica. This recent wave of large-scale land acquisitions by foreigners in

developing countries|known as \land grabs"|is devoted to growing food crops and mainly driven

by concerns about food security and by the biofuels boom. Consequently, a better comprehension

of the e�ect of such projects is a matter of �rst-order importance.

This paper studies the impact of large private investment projects on local economic develop-

ment, while analyzing how these e�ects interact with conditions in the local economy using evidence

36 It produces a domestic good using the same technology as the locals, and the government is the provider of
amenities. Note that this means we have a conservative estimate as (i) the UFCo's land required a lot of investment
before becoming productive (initially swampy and prone to mosquitoes and diseases), but we assume it is as productive
as co�ee regions, and (ii) in the scenario where the UFCo's region starts producing a local good, there is a new variety
entering the CES utility function.
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from the United Fruit Company in Costa Rica. In particular, we use a regression discontinuity de-

sign and �nd a positive and persistent e�ect on economic outcomes in areas where the company

operated. Households in the former UFCo areas have a better satisfaction of basic needs (housing,

sanitation, education, and consumption capacity) and are less likely to be poor than households in

comparable locations that were not under the �rm's direct inuence.

Data that we collected from primary sources allowed us to test di�erent potential mechanisms,

and to �nd evidence that investments in physical and human capital carried out by the UFCo

were likely the drivers of the positive \UFCo e�ect." Studying company reports, we documented

that these high levels of investment were motivated by the need to attract and maintain a sizable

workforce. An estimated general equilibrium model highlights how labor mobility is key in deter-

mining the sign and magnitude of the company's e�ect. Indeed, for relatively low elasticities, the

aggregate e�ect of the company becomes negative, which is in line with the negative e�ects found

by the literature studying arrangements where labor was coerced (and relatively immobile).

Finally, many of the economic forces we studied apply to a broader set of arrangements beyond

multinational corporations. However, we note that the case of multinational enterprises|where

most pro�ts do not stay domestically, especially in cases where �rms pay little or no taxes like in

our setting|is a scenario in which it is particularly hard to think of domestic aggregate positive

e�ects. We highlight how, even in this situation, the mechanism we describe is strong enough that

it can lead to positive and very persistent e�ects on domestic living standards.
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Figures

Figure 1: Costa Rica and the UFCo's boundary

Notes: The UFCo's land concession appears in black in this map of Costa Rica. Elevation is shown in the

background. The concession area represents 8.51% of the national territory, and predominantly consists of atlands

near coastal areas.
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