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Abstract

This thesis analyses the interaction between development and integration into global mar-
kets.

Chapter 1 studies whether international crop prices affect formal land tenure in Uganda.
Higher agricultural prices induce farmers to increase their share of titled land. This effect res-
ults from the combination of an income effect, an incentive effect, and the interaction between
social status and social capital. Prices have a positive impact on agricultural income and sales
revenues. The effect of prices on land tenure is stronger when farmers have undertaken in-
vestment on the land, for the prices of export crops, and when farmers fear expropriation and
land grabbing. In areas with lower social capital, land insecurity is higher. Elite groups in
low-social-capital communities respond more to an increase in prices, whereas disadvantaged
groups are better-off where social capital is higher.

Chapter 2 evaluates the adjustment cost to the DR-CAFTA free trade agreement in Hon-
duras. The agreement produces a reduction in household income in Honduran regions more
intensely exposed to trade. The result is driven by local labour market effects: workers are not
able to relocate across locations or sectors, and a generalised reduction in wages pushes many
out of the labour force or into less lucrative, informal-sector activities.

Chapter 3 investigates the relationship between migrant remittances and financial devel-
opment across Italian provinces in the late Nineteenth-early Twentieth centuries. Remittances
have a positive impact on the growth of bank deposits. Higher remittances are associated
with increased GDP and a higher number of active bank branches, and therefore contribute to
enhancing financial inclusion.

Chapter 4 is an empirical application of theoretical models of trade with product variety
and firm heterogeneity, and measures the gains from trade predicted by these models for Italy
between 1870 and 2000. The analysis accounts for gains from variety, firm selection effects,
and technology spillovers, and allows the trade elasticity to vary over time, reflecting the main
economic and political phases of Italian history.
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lo qual dovea Penelopè far lieta,
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INTRODUCTION
DEVELOPMENT IN OPEN ECONOMIES

Overview This thesis is composed of four essays that contribute to the debate on whether

and how economic openness benefits developing countries.

All chapters consider mechanisms that depend on the integration of an economy into inter-

national value chains, shedding light on some of the channels through which global markets

shape the development path of low-income countries.

My first two chapters provide evidence on two developing economies (Uganda and Hon-

duras, respectively), and address empirical, micro-level questions regarding household-level

outcomes such as land tenure, living standards, and labour market indicators. These essays,

which constitute the core of my thesis, are both fully my own work.

Chapters 3 and 4, on the other hand, are co-authored with researchers at the Bank of Italy,

and deal with economic development from a historical perspective: in Chapter 3, I focus on

Italian emigration in the late Nineteenth and early Twentieth centuries, when the country

could still be rightfully classified as an emerging economy (Esteves & Khoudour-Castéras,

2011); in Chapter 4, I follow the Italian development path from unification until modern times.

These two chapters also take a more macro-oriented stance, and try to answer questions related

to financial development and the quantification of the gains from trade.

Chapters 1-3 share an empirical focus on within-country heterogeneity in the response to

trade openness, together with the use of Bartik-inspired (1991) treatment variables that account

for the local composition of production or of the labour force. Chapter 4, instead, consists in

an application to real data of some recent results in international trade theory.

In the rest of this introduction, I provide a brief description of each individual chapter.

1



. INTRODUCTION 2

Chapter 1 In light of extensive evidence on the impact of property rights on productivity,

investment, and labour supply,1 my first chapter investigates how agricultural commodity

prices affect individual demand for titled land in Uganda.

I use panel data on Ugandan farmers, and I perform fixed effects regression to assess

whether agricultural prices affect household choices on the tenure of their land. Identifica-

tion comes from a price index that weights international prices of agricultural commodities by

the time-invariant structure of land use at the sub-county level, measured before the start of

my sample period.

The main finding of the analysis is that higher commodity prices induce farmers to increase

their share of titled land. I also provide evidence of an increase in the share of land purchased

through formal channels, which by law should in principle require that the plots sold and

purchased be titled. Results are stronger for farmers located closer to agricultural markets or

to a main road, where the transmission from international to local prices is higher.

In the mechanisms section of the chapter, I hypothesise that my findings result from the

interaction of an income effect and a composite incentive effect. The latter is in turn driven by

the profitability of the crop mix harvested by farmers, the amount of existing investment on

the land, and fear of expropriation, which I argue should increase when higher prices produce

an uptick in land values. I also posit that the strength of these effects is a function of the social

status of farmers, and of existing levels of social capital.

I support my hypotheses with evidence on a broad range of outcomes. First, I document a

positive impact of crop prices on agricultural income and sales revenues, which enables farm-

ers to acquire titled land despite its relatively higher cost in terms of both monetary expenses

and bureaucratic procedures involved.

Then, I show that results on land certification are particularly strong when farmers have

previously undertaken investment on their land, for example planting trees on their plots.

Demand for titled land is also especially responsive to changes in the price of more lucrative

cash crops sold on international markets, like bananas or coffee. Turning to the insecurity

channel, I find that fear of expropriation is strongly correlated with farmers’ demand for titled

land, and that the effect of prices on tenure is stronger for those farmers who feel insecure on

their land. I also show that, overall, higher prices increase land insecurity in areas with low

1Cf. Besley (1995); De Soto (2000); Field (2007); Goldstein & Udry (2008).



3

social capital, which I proxy by the degree of ethnic homogeneity in the communities where

farmers operate.

Finally, I find that, in areas characterised by low levels of social capital, more powerful

individuals like the wealthy, those with political connections, or the better-educated, respond

more to an increase in prices. The converse is true where social capital is higher: in these

locations, women and ethnic minorities are more responsive to price variations.

Chapter 2 My second chapter evaluates the adjustment cost to trade liberalisation, studying

the effect of the Dominican Republic-Central America Free Trade Agreement (DR-CAFTA) on

household income and labour market outcomes in Honduras. DR-CAFTA is a free trade agree-

ment signed in 2004 by the United States, five Central American countries, and the Dominican

Republic. In this chapter, I study whether varying degrees of exposure to trade flows result in

spatial inequalities across Honduran regions.

The analysis follows a quasi-differences research design (Wagstaff, 2010) with continuous

treatment (Topalova, 2010). Identification comes from variation of a measure of trade exposure

per worker at the regional level, which I build weighting national trade flows by the structure

of regional labour force composition prior to negotiation of the agreement.

I find that household living standards in the regions most intensely exposed to trade were

negatively hit by the trade agreement: regions that saw more sustained changes in trade flows

(or were subject to more intense tariff variations) experienced a drop in household income and

wealth.

The finding can be explained using a local labour market framework,2 whereby workers

cannot move without cost, and are therefore unable to follow the factor reallocations that com-

parative advantage would dictate. In the areas most intensely exposed to trade, in fact, DR-

CAFTA resulted in a substantial wage shock for those employed in the tradable sector, but

workers could not relocate and find better employment prospects elsewhere in the country. In

this way, the wage shock remained confined to those locations, where it eventually cascaded

over other sectors and even over the non-traded sector. In line with this evidence, I also do

not find any hint of intersectoral reallocation of workers in trade-exposed locations, which

would be instead expected if workers’ mobility had arbitraged away the wage shock at the

2See e.g. Autor et al. (2016); Dix-Carneiro & Kovak (2015); Topalova (2010).
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national level. Finally, I observe a movement of workers both out of the labour force and into

low-earning, informal self-employment activities. As a consistency check, I also show that

low-skilled workers, the productive factor predicted to benefit from free access of Honduran

exports into the United States, were better-off in locations more exposed to trade, where their

wages underwent more moderate variations with respect to their skilled counterparts.

Chapter 3 Chapter 3, co-authored with Matteo Gomellini and Francesco Vercelli, investig-

ates the historical legacy of emigration on financial development. We focus on Italy during

the “age of mass migration” (between the last decade of the Nineteenth century and the first

of the Twentieth), when more than 14 million Italians migrated abroad. Specifically, we study

whether the flow of remittances from Italian emigrants increased the amount of savings en-

trusted to financial institutions in the form of bank deposits.3

Our unit of analysis are Italian provinces, the second-lowest administrative level in the

country. We obtain data on bank deposits from a unique dataset collecting the balance sheets

of all Italian banks in our period of interest, which we complement with information on other

financial intermediaries like postal savings banks and banks of issue. Lacking data on remit-

tances at the provincial level, we build a measure that weights national remittance flows by

the potential earnings of the emigrants from each Italian province, which we estimate using

information on provincial migration and average wages in destination countries.

Given the high likelihood that more financially developed provinces were able to interme-

diate more remittances through formal channels, which would give rise to reverse causality

concerns, our analysis is performed through instrumental-variable regression with location

and year fixed effects. Our instrument is a measure that weights national remittances by the

provincial migrant stock before our period of analysis.

We find a strong, positive impact of remittances on the growth of bank deposits in Italy.

Results are driven by the performance of postal savings banks and commercial banks, the in-

stitutions that were respectively the most and the least successful in the collection of deposits

before the age of mass migration started. We interpret the result as evidence that remittances

favoured the spreading of a financial culture throughout the Italian peninsula. This interpreta-

3For similar approaches, cf. e.g. Aggarwal et al. (2011); Demirguc-Kunt et al. (2011); Esteves & Khoudour-
Castéras (2011).
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tion is also in line with the “induced financial literacy” hypothesis formulated by the literature

on financial development (Brown & Fayad, 2013), which argues that receiving remittances

through financial intermediaries makes it possible for potential customers to improve their

understanding of financial products, and it increases their overall trust in the financial system.

We also find that higher remittances induced an increase in provincial GDP and the creation

of a higher number of active bank branches. This evidence suggests that the link between re-

mittances and financial deepening worked through both an income effect, produced by the

increase in economic well-being, and a financial inclusion channel, through an increased fa-

miliarity with the financial system by previously isolated households.

Chapter 4 Chapter 4, co-authored with Matteo Gomellini, is an empirical application of re-

cent developments in international trade theory. We measure the gains from trade predicted

by models of trade with product variety and firm heterogeneity (so-called “quantitative trade

models”), focussing on Italy in the period from 1870 to 2000.

We build an index of the gains from trade using a “sufficient statistic” that only depends

on a small set of observables and parameters. Our measure is built over two components:

(i) a static factor, which accounts for gains from variety and firm selection effects (Arkolakis

et al., 2012; Krugman, 1980; Melitz, 2003); and (ii) a dynamic firm selection one, reflecting the

technology spillovers produced by incumbents’ productivity growth on new entrants on the

market (Sampson, 2016).

In the construction of the index, our main parameter of interest is the elasticity of imports to

variable trade costs, which we estimate through gravity equations (Anderson, 2011) on Italian

bilateral trade flows. To adapt our analysis to the historical setting of our paper, however, we

allow the trade elasticity to vary over time, estimating our gravity equations separately on

different periods that reflect the main economic and political phases in Italian history.

Our quantification of the gains from trade can be interpreted as the increase in GDP that

would be obtained, given the assumptions of the quantitative trade models, moving from a

counterfactual autarky scenario to the level of trade observed in the data. We show that these

gains were quite substantial through most of Italian history, reaching an increase in GDP by

20 percent in certain years. Moreover, we note that the dynamic component was the driving

force behind the overall evolution of the total gains from trade until the last few decades of
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the Twentieth century. After that, it lost importance relative to its static counterpart, due to the

slowing down of the growth rate of the economy.

Organisation of the thesis The next four chapters contain the essays just described. These

are presented in the form of self-contained journal-style articles, and all include their own sec-

tions on literature review, methodology, data description, results, and comments. My original

contribution to existing research is clearly outlined within each chapter too.

The last chapter will conclude the thesis, discussing the lessons and implications for future

research that result from my work.

***



CHAPTER 1
CROP PRICES AND THE DEMAND FOR TITLED LAND: EVIDENCE FROM

UGANDA

1.1 Introduction

This chapter explores how prices of agricultural commodities affect the individual demand for

titled land, studying the land market activities of farmers in Uganda.

Given its focus on the rural context, the chapter addresses some of the mechanisms driv-

ing the large productivity differences between richer and poorer countries, which tend to be

largely concentrated in agriculture (Caselli, 2005; Gollin et al., 2014; Restuccia et al., 2008). In

particular, in light of extensive evidence on the impact of property rights on individual pro-

ductivity, investment, and labour supply (Besley, 1995; De Soto, 2000; Field, 2007; Goldstein

& Udry, 2008), identifying the channels that affect the diffusion of land titles is crucial to the

study of development economics.

As is typical in many developing countries, Uganda combines a heavy reliance on primary

sector production and weak institutions governing land market activity. 83 percent of the

Ugandan population currently lives in rural areas, and agriculture consistently accounts for

almost three quarters of employment and one third of total value added.1 In recent years,

the Ugandan government has also been active in promoting innovation and technological im-

provement in the sector, in an attempt to shift production from subsistence to more market-

oriented activities. At the same time, the system of land property rights in the country is quite

I acknowledge helpful comments and suggestions from Daron Acemoglu, David Atkin, Abhijit Banerjee,
Melissa Dell, Cheryl Doss, Esther Duflo, James Fenske, Rachel Glennerster, Douglas Gollin, Beata Javorcik, Nathan
Nunn, Ferdinand Rauch, Natalie Quinn, Simon Quinn, Arthur Silve, Tavneet Suri, and participants in the Devel-
opment Tea at the Massachusetts Institute of Technology, the Doctoral Meeting in Economics and Management at
Montpellier University, the Research Workshop of the Centre for the Study of African Economies at the University
of Oxford, the Informal Workshop in Quantitative Development Studies of the Department of International Devel-
opment at the University of Oxford, the Pacific Conference in Development Economics at UC Riverside, the CSAE
Conference on Economic Development in Africa at the University of Oxford. Diego Angemi, Ludovica Cherchi,
and Francesca Grazioli provided valuable information on land tenure, land use, and administrative divisions in
Uganda.

1Data from the Food and Agriculture Organisation, 2015, and the World Development Indicators, 2013.
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complex, and, despite the formal legal provision of various forms of land certificates, only 15-

20 percent of land is actually certified (USAid, 2010). As a result, both political controversy and

land-related conflicts are far from uncommon (see e.g. Deininger & Castagnini, 2006; Rugadya,

1999; Schwartz, 2008).

I use recent panel data on Ugandan farmers to investigate the effect of crop prices on

various outcomes related to land tenure and land market activity. To abstract from poten-

tial endogeneity of local farm-gate prices, I focus on the price of agricultural commodities on

world markets. My main regressor of interest is an index that aggregates international crop

prices, weighted by a fixed measure of the initial structure of agricultural production in the

sub-county where each household resides. I find that a 10 percent increase in aggregate prices

increases farmers’ share of titled landholdings by almost 6 percent of the outcome mean.

I interpret my findings as the outcome of a number of factors. First, titled land is expensive:

for example, registering property in 2009 cost more than ten times the monthly income of

the average Ugandan household.2 Second, titled land is difficult to acquire: in Uganda, land

authorities are the country’s most corrupt commercial justice institution (Mwebaza & Gaynor,

2002), and administrative procedures can easily turn into a costly bureaucratic nightmare. In

such a context, it is plausible that farmers may generally be deterred from dealing with land

with titles. At the same time, in developing countries the land of the weaker is often vulnerable

to outright takings or damages by the more powerful, especially when business interests are

involved (Glaeser et al., 2016). The effect of higher agricultural commodity prices could thus be

twofold. On the one hand, an increase in the value of farmers’ produce might relax their budget

constraints, allowing them to get the titled land they were previously unable to afford. On the

other hand, as price shocks result in land value booms, which also substantially increase the

scope for land grabbing, the desire to secure one’s property becomes much more compelling.

To test for these mechanisms, I propose an analytical framework in which individual de-

mand for titled land responds to prices through an income as well as an incentive effect. The

latter is in turn driven by the profitability of the harvested crops, the amount of existing in-

vestment on the land, and fear of losing the land due to eviction or rent-seeking. I also posit

that the strength of these effects is a function of the social status of farmer households, and that

this reinforcing effect in turn depends on existing levels of social capital.

2The World Bank, Ease of Doing Business Indicators.
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My results broadly confirm my hypotheses. As evidence of an income effect, I find that the

value of farmers’ sales and farming income responds positively to an increase in agricultural

prices. As regards the incentive effect, I show that the link from prices to titled land is partic-

ularly strong when farmers have previously undertaken some sunk investment on their land,

and that demand for titled land is especially responsive to changes in the prices of more luc-

rative crops like bananas, coffee, and cotton. At the same time, farmers tend to display higher

levels of insecurity in response to changes in the price of these crops, being more concerned

that somebody may challenge their access to the land. Insecurity is also strongly correlated

with farmers’ share of titled land – but it increases in response to prices only in areas with

relatively lower social capital. Finally, I find no evidence overall that different subgroups of

the population react differently to higher prices. However, they do when I split my sample

between areas with higher and lower levels of social capital: in particular, the most powerful

are able to acquire more titled land in low-social-capital areas, whereas it is the disadvantaged

who fare better where social capital is higher.

The rest of the chapter is organised as follows. Section 1.2 summarises previous research

on the effect of land property rights, institutional change, and demand for land certification,

providing the motivation for my research and pointing out its contribution to the existing lit-

erature. Section 1.3 provides an account of the agricultural sector and system of land property

rights in Uganda. Sections 1.4 and 1.5 respectively outline the empirical strategy of the ana-

lysis and describe the data, while Section 1.6 reports the main results and some robustness

checks. Section 1.7 sketches an analytical framework to explain the observed results, which is

then tested in Section 1.8. Finally, Section 1.9 concludes.

1.2 Related literature

The chapter can firstly be ascribed to the literature on the demand-driven evolution of land

property rights and land registration. According to what has been called (Platteau, 1996)

the “evolutionary theory” of land rights, when the gains from internalisation exceed its cost,

economic efficiency justifies the replacement of communal land by private ownership rights

(Demsetz, 1967). Among other mechanisms, this could happen through an increase in the

value of land and an intensification of the competitive pressures over it. Competition may
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increase for example due to sustained population growth, or, more relevant to my chapter, the

commercialisation of agriculture: as labour and capital are imperfect substitutes for land, land

rents are bid up as the agricultural sector expands. As a consequence, the gains of internal-

isation of the now valuable resource rise (Demsetz, 1967), which eventually leads to higher

incentives towards the achievement of secure property rights. This is even more true in the

context of an open economy, when a country’s comparative advantage lies in agriculture.3

The potential benefits stemming from these patterns are both static and dynamic: once

titles on land are established, the right to sell and mortgage one’s property will result in al-

locative efficiency and higher investment. Where titles are missing or imperfectly enforced in

fact, farmers are found to lack the incentives to efficiently use the land they are cultivating.

This owes mainly to the possibility of expropriation (Feder & Feeny, 1991; Field, 2007; Gold-

stein & Udry, 2008; Omura, 2008), which makes farmers only partially internalise the benefit

of productivity-enhancing investment on their land, but may also be determined by behavi-

oural responses to the lack of ownership and title security (Banerjee et al., 2002). Moreover,

investment incentives are also enhanced by the fact that selling titled land is usually easier,

thanks to the transfer rights attached to certificates of property: if farmers undertake any land

improvements, therefore, when the land is titled they are more able to sell it for a price that

reflects their investment (Besley, 1995; Brasselle et al., 2002; Platteau, 1996). Finally, ownership

security is also broadly believed to affect the availability of resources to finance investment,

as the supply of credit frequently depends on the borrower’s actual control on the land they

pledge as collateral (De Soto, 2000; Feder & Nishio, 1999; Feder & Onchan, 1987).

The literature lends ample empirical support to the claim that land registration leads to

better access to formal credit,4 higher land values,5 increased investment,6 and higher output

and income.7 In addition, Galiani & Schargrodsky (2011) provide a detailed account of how

the existence of secure land rights may have additional long-term consequences on overall

productivity and poverty alleviation, via effects on the intra-household allocation of resources
3Theoretically, in a simple specific factors model of trade with two sectors (agriculture and manufacturing) and

three factors of production (capital, labour, and land; cf. e.g. Hueckel, 1973, Jones, 1971), if land is specific to
agriculture and the home economy specialises in the production of the agricultural good, any improvement in its
terms of trade (an increase in the world price of the agricultural product relative to that of the manufactured good)
results in resources flowing from manufacturing into agriculture.

4Binswanger & Rosenzweig (1986); De Soto (2000); Feder et al. (1988); Carter & Olinto (1996).
5Alston et al. (1996); Dowall & Leaf (1991); Feder et al. (1988); Jimenez (1982); Pender & Kerr (1999).
6Alston et al. (1996); Carter & Olinto (1996); Field (2005); López (1997).
7Feder et al. (1988); López (1997).
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and on household labour, fertility, and health decisions. As regards Sub-Saharan Africa more

specifically though, the evidence is slightly more nuanced: if Moor & Nieuwoudt (1998) and

Roth et al. (1994a) conclude that tenure security has a significant and positive effect on certain

types of investment and yield in Zimbabwe and Uganda, other authors find no relationship

between land tenure and land improvement, output, or access to credit in Kenya and Somalia

(Migot-Adholla et al., 1991; Pinckney & Kimuyu, 1994; Roth et al., 1994b). Well-known evid-

ence from Ghana by Besley (1995), in turn, supports the idea that better land rights facilitate

investment in certain areas but not in others, depending on the underlying socio-economic and

demographic characteristics of different regions. Furthermore, many scholars emphasise the

potential for increased inequality following intense growth in land values or land reform. For

instance, certain vulnerable groups (most notably women and nomadic farmers) may be dis-

possessed of the use rights they formerly held under customary law; alternatively, the wealth-

ier, better educated, and politicised elite might exploit their financial means, political connec-

tions, and information advantage to obtain land rights for themselves to the detriment of the

poor (Feder & Nishio, 1999; Feder & Noronha, 1987; Platteau, 1996).

My paper lends evidence to the “evolutionary” theory of land rights, as well as to the

inequality effects of land tenure. Furthermore, it significantly complements the literature by

addressing the link between the pressure exerted by commodity prices and an increase in

ownership of registered land, whereas existing research mostly takes this step as a given to

focus on the outcomes of land certification once the process has been accomplished.

Evidence on the spread of land property rights and on its drivers is, in fact, surprisingly

limited. The issue has been explored from a historical perspective by Feeny (1979; 1988) and

Leacock (1954). Both authors provide evidence on the geographical and chronological relation-

ship between commodity booms on international markets and the creation of a more efficient

institutional framework and system of property rights, respectively focussing on Thailand,

Burma, the Philippines and Québec in the late Nineteenth and early Twentieth centuries. For

Sub-Saharan Africa, Fenske (2014) documents how the rubber trade transformed land rights

and land disputes in Nigeria during the colonial period, increasing farm sizes and enhancing

both sale and rental markets. Bruce (1986) also reports how the introduction of commercial

crops in colonial Sub-Saharan Africa was conducive to the individualisation of tenure and
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land sale transactions. None of these works, however, goes beyond a descriptive historical

account of the co-evolution of commercialised agriculture and property rights.

My paper, on the contrary, is among the few to undertake a more formal empirical study

of the determinants of individual demand for land registration.8 Among these, Bezu & Holden

(2014) study the willingness to pay for land registration in the context of land reform in Ethiopia,

and find that demand for certification depends on existing levels of tenure security, which is in

turn a product of the effective implementation of previous rounds of land certification. In this

sense, the focus of their research is more on reactions to the efficient supply of land titles and on

policy reform, whereas my paper is rather concerned with the incentives of individual farmers

to hold a piece of land with a certificate, in a setting where property rights do formally already

exist and no major systemic change is being implemented.9 Closer in spirit to mine is the work

of Alston et al. (1996) and Miceli et al. (2001), who also investigate how land registration de-

mand responds to land value in Brazil and Kenya, respectively. Both studies, however, rely

on cross-sectional survey data, whereas I am able to exploit panel variation that allows me to

abstract from individual-level unobserved heterogeneity. Moreover, land value is proxied by

distance from a market centre in Alston et al., and by an estimate of potential land productivity

measured in terms of annual average rainfall in Miceli et al. My paper instead provides a de-

tailed account of how exogenous shocks driven by market forces affect various determinants

of demand, rather than of the effect of the intrinsic quality and profitability of land itself. In

this sense, my work is more similar to a study by Collin et al. (2012), who analyse the demand

for formal land titles in unplanned urban settlements in Tanzania, and disentangle the effect

of increased property values and a higher perceived risk of expropriation. The main difference

between their paper and mine is their focus on the urban housing market rather than on the

rural agricultural sector, which makes the underlying mechanisms driving the results quite

different. In particular, Collin et al. are concerned with the relationship between the provision

of public infrastructure and the uptake of land tenure formalisation, as a policy response to the

rapid urbanisation and the unchecked growth of unplanned, informal urban settlements. My

8As regards Uganda in particular, although the connection between trade, land appreciation, and modifications
in the structure of land property is often mentioned in both academic papers and technical reports on the country
(see e.g. Bomuhangi et al., 2011; Deininger & Castagnini, 2006; Deininger et al., 2011; Schwartz, 2008), the link has
not been empirically tested yet.

9The “status quo” nature of the analysis is also especially relevant for my case study, to the extent that past
research on the country (Roth et al., 1994a) showed that the positive effect of land tenure on investment tends to be
stronger when registration is a voluntary act than when it is imposed by the government.
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Figure 1.1: The performance of the agricultural sector, Uganda 1991-2014

Data source: The World Bank: World Development Indicators.

paper instead is centred on farming activities, and on how different structures of local produc-

tion and varying social contexts affect the response of individual demand for titled, harvested

land to more favourable conditions on agricultural markets.

1.3 Uganda

Uganda represents a good example of a low-income small economy, characterised by a strong

specialisation in agriculture. Even though, as shown in Figure 1.1, the share of agriculture

in total Ugandan GDP has nearly halved over time from more than 50 percent in 1991, the

sector still accounts for around 30 percent of the country’s production. The growth rate of the

agricultural sector has been fluctuating substantially during the same period, but has remained

around an average of about 3 percent. Moreover, agriculture represents the main employer of

labour: the World Bank (World Development Indicators) estimates that in the last decade it

has consistently accounted for nearly 70 percent of the labour force.

In the recent past, the Ugandan government has put in place a number of policies and

programmes targeting the primary sector, to induce a transition from predominantly subsist-

ence to commercial agriculture. In the last decade, the government’s efforts have focussed on
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research for technology development and scaling up, especially in the areas of seeds and plant-

ing materials, fertilisers, labour saving technology and mechanisation, and water distribution.

Moreover, actions have been promoted with the objective of integrating smallholders in ag-

ricultural value chains, by supporting collaboration between agribusiness, farmers, advisers,

and researchers.

As regards international trade, imports of capital equipment for agricultural production

have been made duty-free, to boost productivity and investment (MAFAP, 2014). Since the

early 1990s, moreover, Uganda has been pursuing a liberalised economic policy and an act-

ive export promotion strategy, based on minimum government intervention in commodity

pricing, elimination of export taxes, exchange rate liberalisation, zero-rated duty and VAT ex-

emption on exports, and no additional charges or levies. Uganda’s exports, mostly composed

of agricultural products,10 are duty- and quota-free in the European Union and US markets,

and qualify for preferential tariff rates in the East African Community (EAC) and Common

Market for Eastern and Southern Africa (COMESA).

The liberalisation of Uganda’s economy has induced a progressive reduction in the influ-

ence of the government on agricultural prices. First, there are no more public trading com-

panies competing against the private sector or acting as major buyers and guarantors of a

minimum producer price. Second, international trade liberalisation has entailed the abolition

of both export duties on agricultural products and of any bans or other restrictions on trade in

food commodities. As such, the Food and Agriculture Organisation (FAO) claims that both do-

mestic and international trade in all agricultural products is now entirely privately managed,

and that all agricultural prices are completely determined by the market (MAFAP, 2014). For

the purpose of my study, this means that prices in world markets are able to reach farmers in

Uganda, affecting the value of their production and of their land.

As regards the distribution of land among the population, the country has long been char-

acterised by inefficient land markets and weak de facto enforcement of land property rights,

which results in a delay of innovations in agricultural production and widespread land-related

disputes.11 The correct functioning of land markets has become ever more crucial in the after-

10The Food and Agriculture Organisation estimates that the comparative advantage of the country lies in the
production of fish, cotton, tea, and coffee (MAFAP, 2013).

11Land markets in Uganda are plagued by growing tensions between landlords and tenants, government dis-
placements, and ethno-political and intra-family conflict (Rugadya, 2009).
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math of the world food price boom of 2007-08, when both domestic and foreign investors

started pursuing large-scale land deals to engage in commercial agriculture (Bomuhangi et al.,

2011). Smooth land markets would in fact ease transactions and allow the economy to better

reap the benefits of a move away from subsistence agriculture. Furthermore, given that there

tend to be large power imbalances between purchasers and current landholders (Bomuhangi

et al., 2011), and that undocumented land is particularly vulnerable to expropriation, better-

defined rights are a means to safeguard the livelihood of small farmers, whose subsistence

relies on their landholdings.

The next subsection provides a detailed account of the system of land rights in the country.

1.3.1 Land tenure

The Ugandan law recognises five main land tenure regimes: public land, customary tenure,

mailo, freehold, and leasehold.

Public tenure applies to lands for public use, including all designated wetlands, even if

these fall within otherwise designated lands. These lands have restrictions on use, such as

prohibitions against cultivation and other uses of wetlands.

Turning to private rights, the land market in Uganda is characterised by a vast prevalence

of customary rights over other forms of tenure. According to World Bank estimates, 80 per-

cent of the land is under unregistered customary ownership (Goldstein et al., 2016), which is

governed by customs, rules, and regulations of the community (Ugandan Ministry of Lands,

Housing and Urban Development, 1998). Historically, customary land in Uganda has been di-

vided among clans, with clan leaders in turn allocating it to households, regulating transfers,

and occasionally even controlling land investments (Goldstein et al., 2016). Although custom-

ary landholders initially did not have a formal title on the land they used, the 1995 Ugandan

Constitution recognised and provided some degree of legal protection to unregistered land un-

der customary tenure. The process was eventually completed with the 1998 Land Act, which

formally recognised customary ownership and converted former occupants on customary land

into owners. Customary owners can obtain a certificate of customary ownership that can be

transferred through sale, rent, gift, or mortgage, and can be converted into a freehold title (cf.

infra) through a well-defined process (Deininger et al., 2008).
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Mailo tenure was established in the beginning of the Twentieth century by the British co-

lonial government in the Central region and parts of Central-Western Uganda. The British

allocated mile-square blocs of land, together with any smallholders occupying them, to the

royal family and high-ranking officials of the Buganda kingdom in exchange for political co-

operation. The original occupants were converted into tenants. After decades of social unrest,

in 1928 the busuulu (ground rent) and envujju (tribute) laws eventually specified the respective

rights of the mailo owners and tenants: tenants do not hold full ownership rights on the land,

must pay a nominal rent to the mailo owner and face some restrictions on what they can do

on the land (Bomuhangi et al., 2011). However, more recent reform has made it more difficult

for mailo owners to evict the tenants, who may hold their user rights (kibanja tenancy) indef-

initely. Starting from the 1998 Land Act, bona fide tenants who have peacefully occupied and

used or developed a piece of land unchallenged by the owner for at least twelve years can ap-

ply for certificates of occupancy upon payment of an annual nominal rent of USh 1,000 (USD

0.6 approximately). A tenancy by occupancy may be inherited and, with the agreement of the

landowner, even turned into a freehold title. Once issued, the certificate entitles the tenant to

undertake any lawful transaction on the occupied land, subject to the consent of the landowner

(Hunt, 2004).

Freehold tenure was originally peculiar to the kingdoms of Toro and Ankole in Western

Uganda, and was set up by an agreement between these kingdoms and the British, who also

issued adjudicated freehold to a small number of people and churches or religious institutions

(Rugadya, 1999). The owner of a freehold title can hold the land for an unlimited period,

may pass it on to their heirs upon their death, and has full powers to use and dispose of it

in any way that is not prohibited by the law. The terms of the tenancy between the tenants

and the titleholders are not negotiable and were fixed by law in 1937. Among the main differ-

ences between freehold and mailo is the fact that tenants on mailo land have security of tenure,

whereas the same is not automatically true for tenants on freehold.

Finally, in the leasehold system, the owner of freehold, customary or mailo land (or the

Uganda Land Commission in case of public land) grants the tenant exclusive use of the land

for a specific lease period (usually of 5, 45, or 99 years), in return for an annual rent or service

and under specified terms and conditions. The lessee is entitled to a certificate of title (USAid,
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2010). Moreover, while other forms of tenure are reserved to Ugandan citizens, leaseholders

may be non-Ugandans.

Land governance is delegated to Local Councils (LCs), local government bodies that are

regularly elected by and from the local community. Among their competences, Local Councils

are in charge of the registration and administration of land. District Land Boards and Offices

for example are responsible for land allocation and administration, while Area Land Com-

mittees at the sub-county level facilitate title acquisition (Van Leeuwen, 2014). Land dispute

resolution happens in Land Tribunals at the district level, while Local Council Courts, com-

posed of Local Council members, serve as the first instance to adjudicate land disputes. In the

event of dissatisfaction with their decision, parties can appeal to Magistrates Courts or Land

Tribunals, which are both judiciary courts (Van Leeuwen, 2017).

Despite the legal provision of measures to facilitate the registration and management of

land, only around 15-20 percent of the land in Uganda is registered (USAid, 2010). In practice,

many have expressed doubts about the extent to which improved land regulations have been

adequately publicised throughout the country (Rugadya, 1999), so that a significant portion of

landholders might still be unaware of the possibility of registering their land, or lack precise

information on the exact procedures required (Van Leeuwen, 2014). Moreover, the process for

registering land is often onerous in terms of time and expenditures, and many landholders lack

the capacity and resources needed to successfully complete it. Mwebaza & Gaynor (2002), who

consider land markets in three Ugandan districts, also argue that landholders may not perceive

titling as a significant benefit. This is generally due to widespread corruption and to a number

of additional costs for processing documentation of transactions on land, attributable to extra

payments demanded by officials when dealing with titled land.

Enforcement of land rights also seems to be far from perfect, as many authors document

gaps and inefficiencies in the management of land rights and land-related controversies in

practice. Foley (2007), for instance, points out that the existing networks of District Land

Boards, District Land Offices, and Land Tribunals are usually under-resources, under-staffed,

and too sparse and weak to effectively deal with the demands of a well-functioning land sys-

tem. Moreover, ambiguities in how the existing laws are written and frequent duplications of

power often create institutional impasses, forcing the administration of justice to stall. This
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is particularly true for customary tenure, which is formally recognised by the law but allows

for certain practices that are in principle banned by the Ugandan Constitution and Land Act,

like the patent discrimination of women (cf. Deininger, 2003; Foley, 2007; or Khadiagala, 2001).

Joireman (2007) also notes that, for as much as the legal changes that enable the formalisa-

tion of informal property rights in Uganda are necessary to achieve institutional change in

landholding practices, they often remain inadequate on their own due to a number of impedi-

ments, from lack of capacity to high corruption of land officials. This has slowed the process of

titling customary landholding as well as the transfer or titling of freehold. The author reports

of a number of cases of additional “fees” required to obtain proper documentation of land

ownership or land transfer, unless one is willing to wait years for access to a certificate of title,

or of unpunished land theft and allocation of multiple titles to the same plot.

All of the above might imply that having a certificate of title may not make a big differ-

ence to farmers in the country. Nonetheless, more recent ethnographic research conducted

by Van Leeuwen (2017) among various communities in Uganda identifies a lack of titles as

a major land issue. Moreover, although there seems to be evidence that those who purchase

untitled land feel secure on their land (Mwebaza & Gaynor, 2002; Troutt, 1994), tenure insecur-

ity appears to still be widely felt among certain groups of the population, particularly women

landowners, tenant farmers in densely settled areas, and pastoralists (Rugadya, 2009). Indeed,

the endemic presence of land disputes in Uganda is well documented in the literature.12 In

general, then, the narrow spread of the practice of land registration is to be viewed with some

concern. This is especially true when the land itself becomes more valuable and hence more

subject to dispute and to predatory behaviours, for example in case of increasing population

pressure on resources, technological change, and, most importantly for the focus of the chapter,

agricultural terms of trade appreciation (Feder & Feeny, 1991).

12Rugadya (2009) identifies various avenues for competing claims on land. These can occur as a result of ethnic
rivalries, clashes between cultivators and pastoralists for the right of access to common grazing land and water,
prospects of oil discovery in the Albertine Rift, returning of displaced households from refugees camps in civil
conflict areas, degazettment (conversion of public land to private use), and forced evictions by landowners without
appropriate compensation of tenants.
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1.4 Empirical strategy

1.4.1 Outcome Variables

In light of the discussion on the Ugandan system of land rights in Section 1.3.1 above, I focus

on the following types of land tenure:

• parcels with a formal certificate of title (henceforth, parcels with property rights). This

refers to a written and signed official record of an agreement concerning the ownership

of a parcel under mailo, freehold, or leasehold tenure. It registers the right to own the

land, and to use and develop it for any purpose. A formal certificate of title also gives

the owner the right to enter into any dealings (selling, renting, and using the land as

collateral), to allow other people to use the land, and to bequest it;

• parcels with a certificate of customary ownership. The document, which must be issued

by the local land board, is given to a person (or group) who owns a parcel under a cus-

tomary system in order to recognise and guarantee their interest in the land. It gives the

owner the right to rent the land for a limited period of time, to allow another person to

use the land for a limited period, to use the land as collateral, divide it, sell it (under

specified conditions), and bequest it;

• parcels with a certificate of occupancy. This title is a document issued to a bona fide tenant,

which details the interests or claims of the occupant. Provided the legal owner of the land

formally agrees, a tenant with a certificate of occupancy can give the parcel away, sublet

it, bequest it, give it as security or create usage rights to another person;

• parcels with none of the above certificates. In this case, the parcel is either just left un-

titled, held under a short term rental or license agreement, or is used by squatters.

Given a land tenure type from the list above, the corresponding outcome variable for my

analysis is the share of land under that type of tenure in farmers’ total landholdings. In each

period, a household’s landholding may be composed of more than one parcel. A parcel is

defined as a contiguous piece of land with uniform tenure and physical characteristics, en-

tirely surrounded by either infrastructure or by other land with different tenure and/or phys-

ical characteristics. Given that in my data (cf. Section 1.5 below) it is not possible to track
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individual parcels over time, I consider each outcome at the household rather than at the par-

cel level. In particular, for household i holdingK parcels of land at time t, the outcome variable

related to tenure type Y is computed as

yit =

∑K
k=1 ỹkit × skit∑K

k=1 skit
, ỹkit =


1 if k has tenure Y

0 otherwise
(1.1)

where ỹkit is a binary variable for whether parcel k is held by household i at time t under

tenure type Y , s is parcel size (in acres) and the term in the denominator is the size of total

household landholdings.

1.4.2 The price index

Identification for my analysis comes from variation in world prices. Using international prices

avoids the endogeneity stemming from local farm-gate prices, which are determined by local

market conditions that may contemporaneously affect farmers’ production decisions as well

as their demand for land rights. In particular, I build an index that takes a geometric average

of the international prices of various crops harvested in Uganda.13 Prices are weighted by local

agricultural production of each crop prior to my sample period, which I estimate using crop-

specific land use data at the sub-county level. Weighting prices by the structure of land use

provides a measure of how much farmers in a certain area are exposed to fluctuations in the

price of each specific commodity. In addition, using aggregate rather than individual weights

conveniently allows me to account for the interdependence of farming decisions by households

living in the same community. Finally, my weighting scheme should also ensure exogeneity of

the index to land tenure outcomes, in a way that actual, individual crop cultivation could not

achieve. Improved land titles could in fact affect farmers’ decisions on how to cultivate their

land, whereas an aggregate and predetermined weighting scheme rules out reverse causality.

Given a set of J crops and world prices p for each crop j = 1 . . . J , the price index faced by

13I have information on a set of nine major agricultural commodities: bananas, coffee, corn, cotton, ground nuts,
rice, sorghum, soy beans, sugar cane; and two residual categories: cereals and other vegetable products. Together,
these crops account for 25 percent of all agricultural land in Uganda in 2000 (data from FAOStat).
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a household residing in sub-county s at time t is

Pst =

J∏
j=1

p
wsjt0
jt , (1.2)

where wsjt0 is the fixed share of land harvested with crop j in sub-county s in a reference year

t0 prior to my sample period. The index is then rescaled to obtain a value between 0 and 100.

Considering how secluded many rural communities in Uganda are, there is a non-negligible

risk that international price shocks are not transmitted to local markets, making world prices

a bad predictor of the ones actually faced by Ugandan producers. The concern is echoed by

recent research by the Food and Agriculture Organisation (MAFAP, 2013), which shows that

farm-gate prices in the country are often only weakly related to export prices. Nevertheless,

in Appendix Section 1.A I provide descriptive evidence that, despite incomplete transmission,

international prices can still be positively correlated with those faced by local farmers.

1.4.3 Estimation

To study how demand for titled land responds to changing agricultural prices, I follow a fixed-

effects approach. Given a household-level land outcome y and my sub-county-level price in-

dex P , the regression equation for household i living in sub-county s at time t is

yist = α+ β logPst−1 + x′istγ + θt + ηi + εist, (1.3)

where θt and ηi are respectively a year and a household fixed effect, and x′ is a row vector of

covariates.14 Standard errors are clustered at the sub-county level.

1.5 Data sources

Household data come from the Living Standards Measurement Study (LSMS) of the World

Bank. The LSMS has a panel study of Uganda for the years 2009-10, 2010-11, 2011-12, which

can be joined to the 2005-06 Ugandan household survey. Other than standard demographics,

the LSMS surveys feature detailed information about each parcel of land owned or rented by
14Covariates are ethnicity, education, gender, age and age squared of the household head, region fixed effects.

As a number of farmers migrate during the sample period, these fixed effects do not get systematically dropped in
the fixed effects estimation.
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households, and on any land market activity that occurred in a standard recall period. The

only major downside of the dataset is that parcel identifiers are not constant across waves of

the survey, hence it is not possible to track specific plots of land over time. This means that my

outcome variables are measured at the household rather than parcel level: for example, instead

of investigating whether over time a household acquires ownership rights on a specific plot,

the analysis is performed on the share of land with property titles held by the same household

(cf. Section 1.4.1).

Price data mostly come from the international price series of the International Financial

Statistics (IFS) database collected by the International Monetary Fund (IMF). The indices main-

tained by the IMF track prices of internationally traded primary commodities, reporting bench-

mark prices that are representative of the global market, determined by the largest exporter of

a given commodity. Every year, a price index measures the level of the commodity price re-

lative to a reference year (2010 in my case). In this way, a price index is unit-independent,

and can therefore be used to build aggregate measures over different commodities (cf. Section

1.4.2). For commodities that are not available in the IFS price data, I use additional price in-

dices series from the US Bureau of Labour Statistics (BLS). More information on the specific

price series used is available in Appendix section 1.A.

Finally, data on aggregated land use come from the Global Agro-Ecological Zones (GAEZ)

project of the Food and Agriculture Organisation and the International Institute for Applied

Systems Analysis (IIASA), which collects agro-ecological data for assessing agricultural re-

sources and potential. I use GAEZ entry “actual crop harvested area” for rain-fed and irrigated

cultivated land, which is reported as of the year 2000. The crops I am considering here are

banana, coffee, corn, cotton, ground nuts, millet, palm oil, potatoes, pulses, rice, sorghum,

soya beans, sugar cane, and a composite category “green vegetables”. As individual grid-cells

in GAEZ are 5 arc-minute in size (equivalent to a 10 by 10 km square at the Equator), I am

able to exploit variation in land use by sub-county, which is the lowest administrative level

systematically and consistently available in my household data.15

15Sub-county size averages around 250 square km.
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1.5.1 Descriptive statistics

Descriptive statistics are reported in Table 1.1. Farms in my sample are quite small, with total

landholdings averaging around 3-4 acres in 2009-2011. This marks a sharp reduction compared

to 2005, when average farm size was almost three times as high even after excluding outliers.

As this pattern might potentially undermine the quality of my results, I explicitly account for

this issue later in Section 1.6.1.

The vast majority of farmers’ land is untitled, despite a sizeable increase in the share of land

with a certificate of occupancy over time. In 2005, almost a quarter of the sample feel insec-

ure about at least one of their parcels, meaning that the household is concerned that someone

might dispute their property or use rights on the land. The percentage however drops signi-

ficantly over time, more than halving by 2011. It has to be noted that plot tenure shares do not

sum to 1 in 2009-2011: this is because, after 2005, information on plot tenure is less precisely

collected, and there are missing values. To check that imperfect reporting on land tenure is

not correlated with crop prices, in Appendix Table C.1 I run Equation (1.3) for a dummy vari-

able for having missing values in land tenure information, and show that the coefficient on my

price index is statistically insignificant.

Most of the land is acquired through bequest, especially in 2011 when almost two thirds of

each farmer’s landholdings are inherited. The share of land acquired by purchase is relatively

stable at around 30 percent, while over time the relative importance of other types of land

acquisition (like lease, gift, or outright trespassing) is substantially reduced.

The table also reports on the harvesting of the main crops entering the price index in

Equation (1.2). The most popular crops are bananas, coffee, corn, ground nuts and sorghum,

whereas cotton, rice, soy beans and sugar cane are less prevalent.

Finally, the last row of the table presents descriptive statistics for my price index, and show

that, overall, we are in a world of increasing prices.16 Figure 1.2 visualises recent time series for

all the specific price indices involved in the analysis (here indexed with 2000=100 for ease of

interpretation). The evolution of world agricultural prices follows a similar pattern for almost

16The very low standard deviation in year 2010 is easily explained. Recall that this is a sub-county measure, and
that it is built using crop-specific price indices and sub-county-specific land use weights. As such, variation in the
index is driven by how specialised each sub-county is in the production of each commodity, and by how much the
price of different commodities changes over time with respect to the base year, 2010. In year 2010, however, the
price indices for every commodity are equal to 100, so variation only depends on sub-county land use.
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all staple crops, with a local peak around the years of the 2007-2008 world food crisis and a

sharp rise in the early 2010s. The most pronounced variations can be observed for the rices of

coffee, rice, and sorghum.

Figure 1.2: World crop prices, time series, 2000-2011

Notes: Base year: 2000.

Data sources: Commodity prices from Bazzi & Blattman (2014) and IMF International Financial Statistics, various

years.

In Appendix Table D.2, I also report simple correlations between tenure types and measures

of land-improving investment or income. Although the numbers are quite small overall, both

property rights and certificates of occupancy are positively correlated with the use of pesticides

and fertilisers, as well as with agricultural income; the converse is true for untitled land. These

patterns, though clearly just descriptive, match the discussion about the benefits of land rights

in Section 1.2 quite closely.
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Table 1.1: Descriptive statistics

2005 2009 2010 2011

total landholdings (acres) 11.200 3.913 3.771 3.062

(16.729) (6.472) (6.926) (5.315)

property right (share) 0.047 0.103 0.108 0.055

(0.202) (0.297) (0.304) (0.225)

cert. customary (share) 0.011 0.023 0.017 0.014

(0.101) (0.147) (0.127) (0.117)

cert. occupancy (share) 0.004 0.079 0.059 0.115

(0.065) (0.264) (0.228) (0.314)

no certificate (share) 0.938 0.682 0.721 0.750

(0.232) (0.447) (0.431) (0.421)

perceived insecurity (yes/no) 0.224 0.156 0.113 0.107

(0.417) (0.363) (0.317) (0.309)

purchased (share) 0.250 0.314 0.311 0.284

(0.392) (0.440) (0.443) (0.435)

inherited (share) 0.417 0.553 0.579 0.624

(0.450) (0.469) (0.470) (0.464)

other acquisition (share) 0.333 0.133 0.110 0.092

(0.424) (0.306) (0.286) (0.274)

banana (yes/no) 0.547 0.538 0.582 0.574

(0.498) (0.499) (0.493) (0.495)

coffee (yes/no) 0.301 0.282 0.327 0.314

(0.459) (0.450) (0.469) (0.464)

corn (yes/no) 0.774 0.762 0.714 0.695

(0.419) (0.426) (0.452) (0.460)

cotton (yes/no) 0.101 0.029 0.047 0.065

(0.302) (0.168) (0.212) (0.246)

ground nuts (yes/no) 0.317 0.330 0.323 0.351

(0.465) (0.470) (0.468) (0.478)

rice (yes/no) 0.052 0.035 0.050 0.043

(0.221) (0.185) (0.217) (0.203)

sorghum (yes/no) 0.289 0.267 0.193 0.174

(0.453) (0.442) (0.395) (0.379)

soy beans (yes/no) 0.040 0.055 0.069 0.094

(0.195) (0.228) (0.254) (0.292)

sugarcane (yes/no) 0.044 0.047 0.035 0.027

(0.205) (0.211) (0.180) (0.161)

price index (0/100) 3.004 17.580 22.982 73.364

(0.734) (1.687) (0.000) (8.348)

Observations 1503 1456 1313 1003

Notes: Each cell reports the mean of each variable in the sample used for the main estimating equation. Standard

deviations are in parentheses. Property right refers to a formal, written and signed official record of an agreement

concerning the full ownership of a parcel of land. Customary ownership is a document given to a person who

owns a parcel under a customary system in order to recognise and guarantee their interest in the land. Certificate

of occupancy is a document issued to a bona fide tenant, which details the interests or claims of the occupant. No

certificate refers to an informal short term agreement or squatting. Crop variables are dummies for whether the

household harvests the crop in at least one of their parcels. Perceived insecurity is whether the farmer subjectively

feels their use of a parcel of land may be threatened by a third party. Plot tenure shares do not sum to 1 in 2009-

2011 due to missing values in data collection after 2005.
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1.6 Results

I initially run pooled OLS analysis with sub-county fixed effects. Results are reported in Panel

A of Table 1.2. The fact that P enters Equation (1.3) in logarithm means that the coefficients

reported in the table measure the effect of percent increases in the price index on the outcome

variable: here, a 10 percent increase in the price index produces a reduction in untitled land

by 1 percentage point (Column 4), and an increase in the share of land with a certificate of

occupancy (Column 3) by 0.54 percentage points.

When I run fixed effects analysis, results are very similar, and more precisely estimated. In

Panels B and C of Table 1.2, a 10 percent increase in the price index still produces a reduction in

untitled land of almost 1 percentage point (Column 4), which is driven by a parallel increase in

the share of land with a formal certificate of property rights (Column 1) and with a certificate

of occupancy (Column 3) of around 0.4 percentage points each. This represents an increase by

roughly 5 and 6 percent of the overall mean in each type of tenure, respectively.

Predictably, results are stronger for households residing in communities which are better

connected to markets. Table 1.3 reports the results from running regression (1.3) with the addi-

tion of two market-integration dummies and their interaction with the price index. In Panel A

of the table, the market-integration indicator is a binary variable for whether a market selling

agricultural produce is available within the community;17 in Panel B, the market-integration

indicator takes the value 1 if the community has access to a trunk road.18 In both panels, the

share of farmers’ untitled land shrinks more when the household has better access to markets,

reflecting the easier transmission of international prices to local ones - which makes the index

in Equation (1.2) more representative of the prices actually faced by farmers.

17I classify as markets for agricultural products general markets, local cooperatives, periodic local markets, and
“most common markets”. In my data, these are defined as follows. General markets selling limited products refer
to markets that sell a variety of goods and services, including farm output. These are not specialised farm-output
markets and sell such goods only to a limited extent. Local cooperatives may be official cooperatives registered
under the Co-operative Societies Act or informal cooperatives that are not registered but consist of a group of
households/individuals that unite to buy or sell agricultural inputs or output and perform related activities jointly.
A periodic local market is held at fixed locations at fixed intervals where producers, traders, and buyers even
from distant locations converge and transact business. These markets are generally organised in open spaces with
temporary structures built for the market-day and cater for the needs of both retailers and wholesalers. A “most
common market” that sells output widely is a specialised market where most of farm output is available for sale.

18Trunk roads are main roads maintained by the central government and they usually connect districts to each
other. They are six metres and above in width and can either be tarmac or murram (laterite) roads.
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Table 1.2: The effect of crop prices on farmers’ share of titled land

(1) (2) (3) (4)

property right cert. customary cert. occupancy no certificate

Panel A

price 0.036 0.010 0.054*** -0.096**

(0.027) (0.007) (0.016) (0.037)

Observations 5,275 5,275 5,275 5,275

Outcome mean 0.072 0.016 0.06 0.785

Sub-county fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

HH fixed effects NO NO NO NO

Additional controls NO NO NO NO

Panel B

price 0.044** 0.014 0.043*** -0.090***

(0.021) (0.009) (0.016) (0.030)

Observations 5,275 5,275 5,275 5,275

Number of HH 1,828 1,828 1,828 1,828

Outcome mean 0.072 0.016 0.06 0.785

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional controls NO NO NO NO

Panel C

price 0.039** 0.013 0.042*** -0.082***

(0.018) (0.009) (0.016) (0.028)

Observations 5,275 5,275 5,275 5,275

Number of HH 1,828 1,828 1,828 1,828

Outcome mean 0.072 0.016 0.06 0.785

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional controls YES YES YES YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land for which the household has a formal certificate of title; (2): share of land with

a certificate of customary ownership; (3): share of land with a certificate of occupancy; (4): share of land without

any certificate. Standard errors are clustered at the sub-county level. The outcome is linearly regressed on year

fixed effects, the log of the lag of a price index, and sub-county (Panel A) or household (Panels B and C) fixed

effects. Controls include gender, age (linear and square), education and ethnicity of the household head, region

fixed effects. The price index is built as a geometrically-weighted index of agricultural commodity prices, with

weights equal to the sub-county-level average acreage of land harvested with each crop as of year 2000.
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Table 1.3: The interaction of prices and market integration

(1) (2) (3) (4)

property right cert. customary cert. occupancy no cert.

Panel A

price 0.051*** 0.011 0.040** -0.082***

(0.016) (0.009) (0.019) (0.024)

price ×market in LC1 0.019 0.014 0.014 -0.054**

(0.024) (0.014) (0.027) (0.027)

Observations 4,309 4,309 4,309 4,309

Number of HH 1,731 1,731 1,731 1,731

Outcome mean 0.076 0.016 0.051 0.796

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

Panel B

price 0.047*** 0.007 0.034* -0.072***

(0.016) (0.007) (0.018) (0.023)

price × trunk road in LC1 0.001 0.025** 0.026 -0.066**

(0.026) (0.011) (0.026) (0.026)

Observations 4,389 4,389 4,389 4,389

Number of HH 1,755 1,755 1,755 1,755

Outcome mean 0.076 0.016 0.05 0.799

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land for which the household has a formal certificate of title; (2): share of land with

a certificate of customary ownership; (3): share of land with a certificate of occupancy; (4): share of land without

any certificate. Standard errors are clustered at the sub-county level. The outcome is regressed on household and

year fixed effects, and the log of the lag of a price index. Panel A includes a binary indicator for the presence in

the community of a market selling agricultural produce, and an interaction of this with the price index. Panel

B includes a binary indicator for the presence of a trunk road (tarmac or murram) in the community, and an

interaction of this with the price index. A community is defined as a Local Council of level 1 (LC1). Controls

include gender, age (linear and square), education and ethnicity of the household head, region fixed effects. The

price index is built as a geometrically-weighted index of agricultural commodity prices, with weights equal to the

sub-county-level average acreage of land harvested with each crop as of year 2000.

The fact that higher prices induce an increase in farmers’ share of titled land could be the
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product of at least three different dynamics. First, households could be registering their ex-

isting landholdings, acquiring certificates on previously untitled land. Second, they might be

purchasing titled land, increasing their total landholdings together with their acreage of certi-

fied land. Third, they may be disposing of some of their untitled land, which would reduce the

denominator of the titled land fraction while leaving the numerator unchanged.19 Although

all of these possibilities speak of titled land being more highly valued by farmers when prices

increase, their implications differ slightly. In particular, the third option would likely reflect

a certain degree of strain on the part of farmers, who would be pushed by rising agricultural

prices to dispose of some of their land, maybe selling it to big investors in pursuit of lucrative

land deals. This is not an unlikely scenario: the IMF (2016) recently documented a boom in the

number of land deals20 in the years around the 2007-08 food crisis, which produced a massive

increase in food prices and farmland value. The IMF reports that in 2009, at the peak of the

rush for land, daily deals in the world involved on average 223 square miles of land, and that

the majority of deals took place in Sub-Saharan Africa – especially so in areas with poor land

governance.

Since, as commented in Section 1.4.1 above, my data do not allow me to track parcels over

time, to partially address this concern I run Equation (1.3) on households’ total land acreage: if

my sample of small farmers were selling away their land to big investors or foreign companies,

I would expect to see a reduction in their total landholding size when prices are higher. Results,

reported in Column 1 of Table 1.4, tell however a different story, as prices do not appear to

have an impact on total landholdings overall. It seems then that the effects observed in Table

1.2 might be due more to either titling of existing land or if anything to more active local land

markets, with land sales and purchases among farmers cancelling each other out. To support

this interpretation, in Column 2 of Table 1.4 I in turn analyse the share of land acquired by

purchase (rather than through inheritance, lease, or squatting) – which legally requires that

the object of the transaction be titled land. Here, a 10 percent increase in crop prices has a

small but statistically significant effect on the share of purchased land of 0.2 percentage points.

Of course, the evidence in Table 1.4 cannot be regarded as conclusive: for example, the legal

19As it would be hard to imagine a farmer un-registering their land, a reduction in the share of titled land when
prices are lower would instead be explained farmers not renewing their titles.

20The term “land deal” refers to a large-scale cross-border acquisition of land, typically at the expense of small-
holder production or green space (IMF, 2016).
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provision that land purchases only involve titled land may very likely not hold in practice.

Absent any more detailed information, the table nonetheless suggests that my results are more

likely to be due to a certain reshuffling of land among farmers, rather than to the systematic

loss of land to bigger companies.

Table 1.4: More titles or less land?

(1) (2)

total landholdings (ac) purchased

price 0.273 0.022*

(0.550) (0.011)

Observations 5,275 5,275

Number of HH 1,828 1,828

Outcome mean 5.804 0.269

HH fixed effects YES YES

Year fixed effects YES YES

Additional Controls YES YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): total household landholdings (acres); (2): share of land acquired by purchase. Standard errors

are clustered at the sub-county level. The outcome is regressed on household and year fixed effects and the log of

the lag of a price index. Controls include gender, age (linear and square), education and ethnicity of the household

head, region fixed effects. The price index is built as a geometrically-weighted index of agricultural commodity

prices, with weights equal to the sub-county-level average acreage of land harvested with each crop as of year

2000.

1.6.1 Robustness checks

Considering the four-year gap between 2005 and the next round of the household survey, and

the sharp decline in farmers’ total land acreage observed between 2005 and 2009 (cf. Section

1.5.1), I first address the possible bias arising from inclusion of year 2005 in my sample. It may

in fact be possible that some unobserved event or trend (maybe precisely the global intensifica-

tion of big land deals mentioned above) affects both the price index and the outcome variables

in ways not accounted for by the simple 2005 year fixed effect in Equation (1.3). When I per-

form the analysis only on the 2009-2011 period (Appendix Table E.3), the effect of prices is

indeed much stronger (by almost a degree of magnitude), but the qualitative interpretation of
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results is broadly in line with the main evidence reported in Table 1.2, with an increase in the

share of land under certificates of occupancy and a reduction in the share of untitled land.

To make sure that results do not depend on the specific way prices are aggregated in Equa-

tion (1.2), I also replicate the analysis using alternative specifications for the price index.

As a preliminary check, I build the price index as an arithmetic rather than geometric aver-

age of international price indices. Results, reported in Table E.4 in the Appendix, are somewhat

lower in magnitude, but very similar to those of my main specification.

Having established that the use of a geometric rather than arithmetic aggregator does not

affect the direction and size of my findings, I return to aggregating prices through a geometric

average, which ensures better comparability of dimensions with different ranges, and then try

a number of different weighting schemes in lieu of sub-county predetermined land use.

First, to account for the possibility that land use in 2000 may not adequately reflect the

actual structure of agricultural production almost a decade later, I use as weights the average

suitability of land for the production of the various crops for which I have price series. I

compute sub-county level averages using again data from GAEZ, which also estimates soil

suitability based on knowledge of crop requirements, prevailing soil conditions, and applied

soil management, quantifying to what extent soil conditions match crop requirements under

defined input and management circumstances.21 Results are reported in Appendix Table E.5

and go in the same direction as those in Table 1.2.

To address the concern that crop suitability may not be reflected in actual land use, I also

instrument land use in 2000 with crop suitability for each crop, and use fitted values as weights

in my price index. Appendix Table E.6 displays the outcome of the exercise, which delivers a

set of coefficients even more in line with those in Table 1.2.

As a further check, I also construct my price index as the geometric average of the change in

agricultural commodity prices over the past 5 years (returning to use weights equal to the sub-

county-level share of land harvested with each crop), rather than just considering the first lag of

prices, to account for the possibility that farmers might adjust their response to developments

over a longer time span. Results, reported in Appendix Table E.7, are slightly less precisely

estimated, and show a reduction in the share of land with formal certificates; this is however
21Specifically, I retrieve soil suitability estimates for rain-fed land, at intermediate input level, averaged over the

baseline period 1961-1990.
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compensated by a much higher increase in parcels with certificates of occupancy.

In a separate exercise, I also account for individual land use choices, exploiting information

in the LSMS survey about the acres of land harvested with each crop by farmer households.

I first consider contemporaneous land use (Appendix Table E.8). Then, to address the endo-

geneity of the choice on which crops to harvest, I also use time-invariant use of land, both

at baseline in year 2005 (Appendix Table E.9) and as an average over the entire sample period

(Appendix Table E.10). Here, some of the results do not stay statistically significant, but remain

very similar to my main findings, both in terms of direction and magnitude.

Turning to the choice of functional form, I relax the linearity restriction imposed by OLS

and fixed effect regression, and run Tobit regression with sub-county fixed effects, where the

outcome variables are constrained between 0 and 1. Results are reported in Appendix Table

E.11, and, notwithstanding their substantially higher magnitudes, have the same qualitative

interpretation as the ones in Table 1.2 above.

As a final specification check, I address the possibility of asymmetries in the response of

land titles to prices, and I analyse whether prices induce an increase, decrease, or no change

in the share of titled land owned by farmers. To this end, I build a set of dummy variables for

whether the household increased, decreased, or left unchanged the share of land under each

outcome listed in Section 1.4.1 from one round of the household survey to the next, and then

run regression (1.3). Appendix Table E.12 reports the results, and shows that an increase in the

price index is associated to an increase in the likelihood of increasing one’s share of land with

a certificate of occupancy, a reduction in the likelihood of decreasing the share of land with a

formal certificate of title, and a reduction in the likelihood of increasing the share of untitled

land. All these results fit well the main evidence presented in Table 1.2.

1.6.1.1 Caveats

In the discussion above, I interpret my estimates as causal effects. For the model to identify

causal effects, however, changes in prices need to be uncorrelated with changes in the outcome

variables. As it is, my analysis is instead silent about the possibility of an interaction between

my outcomes and any policies targeting the production of specific crops. For example, as

observed in Figure 1.2 above, the prices of certain commodities underwent more dramatic
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variations than others over time. The price index that I consider in Equation (1.2) is lagged, so it

does not suffer from simultaneity bias, but it may well be that the Ugandan Government might

have anticipated these trends, and somehow tried to exploit the rise in the international price

of one or more of these commodities over time – for instance offering incentives to farmers

engaged in their production. If this does not affect the weighting scheme of my price index

(which is fixed in year 2000), it may nevertheless still interact with my land-tenure outcome

variables. When interpreting the findings of this chapter, this possibility should therefore be

accounted for.

Another caveat that needs to be made relates to the comparability of different sub-counties,

which may not display parallel trends. To explore this possibility, in Appendix Table E.13 I es-

timate the main specification in Equation (1.3) including a lead variable of the price index.

Here, all the estimated effects remain broadly unaffected in terms of direction, size, and stat-

istical significance, but the lead variable is indeed significant in the regression for the share of

land with a certificate of occupancy. Again, this is an issue worth considering when assessing

the conclusions and implications that can be drawn from this chapter.

1.7 Mechanisms

What the chapter has shown so far is that increasing agricultural prices induce a higher de-

mand for titled land by Ugandan farmers. To understand why this might be the case, this

section now proposes an analytical framework highlighting a number of channels that may

drive the results, before proceeding to test these hypotheses in the data.22

A first, obvious candidate is the possibility that farmers are subject to an income effect.

As mentioned above, the land registration process in Uganda was particularly lengthy and ex-

pensive during my sample period: the World Bank estimates that in 2009 there were 13 steps to

registering property, which took 227 days on average and cost more than ten times the monthly

income of the average Ugandan household.23 The acquisition of titled land as such was also

hampered by higher administrative costs for processing documentation of transactions and

22While the discussion will be descriptive here, Appendix Section 1.F proposes an attempt at presenting the same
mechanisms in a more formal fashion.

23Data Source: The World Bank, Ease of Doing Business Indicators. Today the situation appears to have surpris-
ingly improved, with a reduced number of steps required to complete the registration (10), which now take only
42 days and cost 2.6 percent of the value of the property, in line with the average for Europe and Central Asia.
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extra payments demanded by corrupt officials (Mwebaza & Gaynor, 2002). Everything else

equal, if an increase in crop prices made those selling agricultural commodities better-off, it

would also enable them to afford the costs entailed by land certificates.

At the same time, it may also be that with higher prices farmers are not just more able to

hold titled land, but may become even more willing to do so. This incentive effect would owe

to the increased value of the land itself, which might in turn result in at least two chains of

mechanisms. On the one hand, as land becomes more valuable thanks to the better earnings

prospects that higher prices induce, the holder may want to be in control of any investment

and transaction decisions on it, which to an important extent should be easier when the land is

officially held under a formal tenure scheme. This argument is in line with empirical evidence

for various African countries by Baland et al. (1999), Brasselle et al. (2002), Carter et al. (1994),

Roth et al. (1994a), who all show that farmers tend to register land parcels with higher levels

of investment, which have better profitability prospects that justify the registration expendit-

ures. A possible counter-argument to this line of reasoning, however, could be that the cost of

titling is not entirely independent of land value: other than fixed registration, processing, and

handling fees, certain types of titles involve the payment of a stamp duty proportional to the

value of the land (today this amounts for example to around 1 percent of the market value or

ground rent of the land for transfer of mailo and acquisition of leasehold, cf. PELUM, 2012).

With this in mind, it is not obvious that an increase in prices necessarily increases the returns to

titling because of higher land values. Another possibility, nonetheless, is that for the very same

increase in land value a number of different actors might develop an interest in the land, and

try to unduly take possession of it – for example claiming exclusive rights to land originally

held by those who are less informed, or lack the resources to apply for land registration. This is

especially true when registration and titling are performed upon demand by individual land-

holders, and when the cost charged to the individual for registration is high (Feder & Nishio,

1999). Van Leeuwen (2014), for example, reports that it is relatively easy for co-villagers, big

companies, and even the government in Uganda to evict farmers from land held without a

formal certificate of title, which is then put to other uses without an appropriate compensation

of those who get displaced. When land values swell, farmers may anticipate this behaviour,

and respond by switching to a more formal land portfolio (again, either registering their own
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plots or acquiring new titled ones).

Finally, the farmers’ social context should have a strong role in shaping their capability to

actually access titled land – and this effect should be even more relevant in a context of rising

land values. Various authors (Feder & Nishio, 1999; Feder & Noronha, 1987; Platteau, 1996)

point out the inequality threats that lie in land reform, as sections of local populations face a

serious risk of being denied legal recognition of their rights during the registration process.

Many also document how those obtaining titles or titled land in Africa tend to be “political

friends”, to hold or have held political positions, to be better educated, to have larger hold-

ings, and to be heavily engaged in non-farm activities.24 Carter & Olinto (2003) argue that,

given an estimated pattern of wealth-biased liquidity constraints, property rights reform will

benefit only wealthier producers, and Goldstein & Udry (2008) have shown for Ghana that

individuals holding powerful positions in a local political hierarchy have more secure tenure

rights. These patterns, in turn, are also very likely to be affected by existing levels of social

capital in farmers’ social context of reference. I here intend social capital as networks, together

with shared norms, values and understandings, that facilitate co-operation within or among

groups in a community.25 By definition, one would expect an economy with a high level of

social capital to enable smoother, better-functioning land markets, and hence to improve the

capability of even weaker groups to reap the benefits stemming from their land.

To summarise, the analysis in this section predicts that an increase in agricultural prices will

induce individual demand for titled land to rise due to two main channels: (i) an income effect:

rising crop prices enhance the farmer’s ability to afford registered land; and (ii) an incentive

effect: agricultural prices affect the farmer’s willingness to secure their land, by the combined

pressure of land value and land insecurity. Finally, these two effects are more strongly felt by

certain groups of the population, in ways that depend on the quality of social capital in the

communities where farmers operate. Table 1.5 collects the main hypotheses to be tested in the

data, which I do in the next section.
24See e.g. Roth (1993), and Roth et al. (1994b), for Somalia; Doornbos (1975), and Noronha (1985), for Uganda;

Zubair (1987), for Nigeria.
25Definition by the Organisation for Economic Co-operation and Development.
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Table 1.5: Expected mechanisms

(1) (2) (3)

Mechanism Channel Expected effect

Income effect Sales, income Higher commodity prices increase farmers’ sales and agricultural income.

Incentive effect Land value Past investment: higher prices induce more land titling in the presence of an

investment on the land,

Incentive effect Land value Profitability: higher prices induce more land titling in the presence of a more

profitable crop mix.

Incentive effect Land value Insecurity: higher prices induce more land titling when there is higher threat

of land disputes.

Capabilities Social status Higher prices induce more land titling by farmers belonging to a privileged

group.

Capabilities Social capital Insecurity: where social capital is higher, higher prices induce a reduction in

perceived land insecurity.

Capabilities Social capital Social status: where social capital is higher, increasing prices induce more

land titling by farmers belonging to disadvantaged groups.

Notes: The Table summarises the mechanisms to be tested in Section 1.8. Column (1): broad mechanism hypothes-

ised; Column (2): channel through which the mechanism is expected to operate; Column (3): effect to be tested in

the data and expected result.

1.8 Testing the mechanisms

1.8.1 The income effect

To test for the presence of an income effect, I explore the impact of agricultural prices on the

self-reported average value of farmers’ sales, farming income, and total agricultural income in

my period of interest. To avoid the noise generated by self-reported monetary data, I winsorise

the variables at the 10 top percentile,26 and consider them in logs rather than in levels.

The regression I am running is therefore

log Vist = α+ β logPst + x′istγ + θt + ηi + εist, (1.4)

where V is either sales value, farming income, or total agricultural income per acre, and all

other variables are defined as in Equation (1.3). Standard errors are always clustered at the

sub-county level. Contrary to Equation (1.3), the price index is not lagged here. This reflects

26Results are robust to alternative winsorisations.
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the fact that, everything else equal, an increase in prices is mechanically going to affect farmers’

revenues today.

Results are shown in Table 1.6. As both the outcome and the price variables are expressed

in logarithms in Equation (1.4), the coefficient reported in Table 1.6 can be interpreted as the

price elasticity of sales or income: this means that a one percent increase in agricultural prices

increases farmers’ revenues by 2.3 percent, and both their farming and total agricultural in-

come by around 0.6 percent.

1.8.2 The incentive effect

Commodity prices might have an effect on farmers’ incentives to seek land titles, depending on

exposure to potential land grabbing and the value of their landholdings. The latter should in

turn be a function of a number of “worth” variables, such as past investment or the profitability

of the crop mix harvested on the land.

Table 1.6: The income effect

(1) (2) (3)

sales value (UGX) farming income (UGX) agricultural income (UGX)

price 2.347* 0.578* 0.638*

(1.249) (0.336) (0.345)

Observations 3,534 3,856 4,106

Number of HH 1,610 1,732 1,799

Outcome mean 9.393 12.284 12.447

HH fixed effects YES YES YES

Year fixed effects YES YES YES

Additional Controls YES YES YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): log-sales value per acre (in Uganda Shillings). Column (2): log-farming income per acre (in

Uganda Shillings). Column (3): log-agricultural income per acre (in Uganda Shillings). The outcome is regressed

on household and year fixed effects and the log of a price index. Controls include gender, age (linear and square),

education and ethnicity of the household head, region fixed effects. The price index is built as a geometrically-

weighted index of agricultural commodity prices, with weights equal to the sub-county-level average acreage of

land harvested with each crop as of year 2000. Outcome data are winsorised at the top 10 percentile. Standard

errors are clustered at the sub-county level. The analysis for sales value is performed only on the years 2009, 2010,

2011.

Before moving to address each of these channels in detail, however, I try to assess whether



CHAPTER 1. CROP PRICES AND THE DEMAND FOR TITLED LAND: EVIDENCE FROM
UGANDA 38

farmers expect price shocks to be long-lasting or not. Incentives are in fact unlikely to change

much if individuals were to consider a price increase just as a temporary blip. Given that

my data do not offer a straightforward way to assess price expectations, I test whether the

price series of the commodities included in my price index are indeed persistent, assuming

that farmers are able to learn from past experience and adapt their expectations accordingly.

Standard tests fail to reject the null of a unit root for all price series (cf. Appendix Section 1.H),

and I interpret the result as suggestive of persistence in price shocks. Although not conclusive,

this evidence makes it plausible that farmers expect future prices to reflect current ones, and

adjust their behaviours accordingly.

1.8.2.1 Past investment

I consider as past investment an indicator for whether, in the previous round of the household

survey, farmers reported at least a plot of land with tree crops, or on which they used fertilisers

(either chemical or organic) and/or pesticides. I then interact this indicator with the price

index, and run the following regression:

yist = α+ β logPst−1 + x′istγ + δIist−1 × logPst−1 + ζIist−1 + θt + ηi + εist, (1.5)

where all variables are defined as in Equation (1.3) and I is the past-investment indicator.

The coefficient of interest is now δ, which measures whether the effect of an increase in

crop prices is more strongly felt by those who have already undertaken some investment on

their land.

Results, shown in the top panel of Table 1.7, suggest that this is actually the case: where

land has already been improved by either the presence of trees or the use of fertilisers or pesti-

cides, farmers are more likely to reduce their share of untitled land, and to increase the share

of land under formal property rights or certificates of occupancy.
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Table 1.7: Past investment

(1) (2) (3) (4)

property right cert. customary cert. occupancy no cert.

Panel A

price 0.009 0.020 -0.007 -0.039

(0.016) (0.012) (0.016) (0.031)

price × investment 0.034** -0.008 0.064*** -0.056**

(0.015) (0.011) (0.016) (0.026)

Observations 5,054 5,054 5,054 5,054

Number of HH 1,758 1,758 1,758 1,758

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

Panel B

price 0.013 0.017 -0.007 -0.036

(0.016) (0.011) (0.018) (0.031)

price × trees 0.031** -0.005 0.066*** -0.063**

(0.015) (0.010) (0.017) (0.026)

Observations 5,054 5,054 5,054 5,054

Number of HH 1,758 1,758 1,758 1,758

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

Panel C

price 0.045*** 0.015 0.040*** -0.091***

(0.015) (0.011) (0.015) (0.030)

price × pesticides/fertilisers -0.025 -0.007 0.039* -0.004

(0.018) (0.011) (0.023) (0.037)

Observations 4,861 4,861 4,861 4,861

Number of HH 1,708 1,708 1,708 1,708

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land for which the household has a formal certificate of title; (2): share of land with

a certificate of customary ownership; (3): share of land with a certificate of occupancy; (4): share of land without

any certificate. Standard errors are clustered at the sub-county level. The outcome is regressed on household and

year fixed effects, the log of the lag of a price index, the lag of an indicator for having at least one plot featuring

certain types of investment on the land, and an interaction of the latter two. In Panel A, investment is identified

by presence of trees or use of fertilisers and pesticides; in Panel B, investment is only presence of trees; in Panel C,

investment is only use of fertilisers and pesticides. Controls include gender, age (linear and square), education and

ethnicity of the household head, region fixed effects. The price index is built as a geometrically-weighted index

of agricultural commodity prices, with weights equal to the sub-county-level average acreage of land harvested

with each crop as of year 2000.

Clearly, results in Table 1.7A could just simply mean that farmers who are forward-looking
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enough and have the financial means to devote some resources to land improvement may for

the very same reason also be more likely to hold titled land. To better see the chain that goes

from past investment to land value to acquisition of titled land, I also distinguish between

long- and short-run investment, and consider investment in trees and in fertilisers/pesticides

separately. Intuitively, if it were purely a matter of higher skills or wider resources, there

should be no big difference between the numbers associated with the two types of investment.

Vice versa, if having incurred a fixed, sunk cost on the land that makes it more valuable in the

future had an effect per se, we would expect to find more sizeable effects for farmers that un-

dertook investment in the form of planting trees (or of buying land already covered in trees).

Panels B and C of Table 1.7 show that indeed most results are significant only for tree invest-

ment. An exception is the share of land under certificates of occupancy, which is responsive

also to shorter-run investment in fertilisers and pesticides.

1.8.2.2 Profitability

To study the effect of crop profitability, I analyse the impact of the prices of certain selected

commodities. A crop is chosen for the exercise if it meets the following requirements: (i) it

accounts for a large share of Ugandan export value, so that I can focus on the commodities most

likely to be affected by international prices; (ii) my price data feature a specific price series for

the crop, rather than having it included in the price series for a more comprehensive category;27

and (iii) a reasonable number of farmers report harvesting the crop in the household survey,

to make sure the analysis is relevant for my sample.28 This leaves me with banana, coffee,

corn, and cotton. Together, these crops account for a quarter of total Ugandan exports at the

beginning of my period of analysis, and roughly 10 percent of total agricultural production in

the country.29

These four crops differ among themselves in an important way: bananas, coffee, and cotton

are cash crops, inherently more lucrative than staples like corn.30 According to the discussion
27For instance, beans are among the top ten Ugandan exports, but in my data their price is included in the “other

vegetables” category so they cannot be included in the exercise.
28For example, tea is Uganda’s third product in terms of export value and the IFS data include a specific price

series for tea, but it is mainly produced by bigger firms and only less than 100 observations report a tea harvest in
the LSMS household survey.

29Source: own calculation using data from the United Nations Commodity Trade Statistics Database (UN-
ComTrade), HS (Harmonized System) 2002 series and country statistics from the Food and Agriculture Organ-
isation (FAOStat).

30At the end of 2004, before the start of my sample period, the value of Ugandan exports of coffee and cotton was
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in Section 1.7 above, they should then differ significantly in how their prices affect demand for

titled land. In particular, I expect the price of more valuable crops to have a more pronounced

effect on land titles, as they represent a stronger driver of better earnings prospects.

For each commodity j I therefore run the following regression:

yist = α+ βlsj × log pjt−1 + x′istγ + θt + ηi + εist, (1.6)

where lsj×log pjt−1 is the share of land harvested with commodity j in sub-county s interacted

with the lagged log-price of j, and all other variables are defined as in Equation (1.3).

Results are reported in Table 1.8. The prices of bananas, coffee and cotton behave in a sim-

ilar way, inducing an increase in the share of land under occupancy titles. For bananas and

cotton, prices also significantly decrease the share of untitled land. This evidence fits the dis-

cussion in Section 1.7: the prices of crops characterised by a higher market value are positively

and significantly related to an increase in formalisation of land tenure. In Table 1.8D, instead,

the situation looks different, as corn prices are associated with a reduction in the share of land

with formal certificates of title and an increase in that of unregistered land. This is somehow

surprising, as a priori one would have expected to find a weaker or at most insignificant effect

of corn prices with respect to other commodities, but not an effect of opposite sign. To better

understand the result, it would be informative to check what happens to each specific plot of

land cultivated in corn, but as mentioned in Section 1.5 this is not possible given the structure

of my data. In principle, one could speculate that the result might be due to the acquisition of

more untitled land when prices increase, but the interpretation can only be taken as tentative

in this context.

respectively around 20 and 6 times that of corn (UN-ComTrade data). As bananas in Uganda are mostly produced
for domestic consumption, exports of corn surpassed those of bananas. However, the international price for 1 kg
of bananas was almost 4 times as high as that of corn (FAOStat).
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Table 1.8: The effect of specific crop prices

(1) (2) (3) (4)

property right cert. customary cert. occupancy no certificate

Panel A

banana 0.176 -0.019 0.355*** -0.439**

(0.114) (0.036) (0.122) (0.208)

Panel B

coffee 0.031 -0.035 0.137** -0.096

(0.049) (0.027) (0.059) (0.085)

Panel C

cotton 0.031 0.021 0.152** -0.187*

(0.046) (0.017) (0.073) (0.097)

Panel D

corn -0.040** -0.001 -0.007 0.046**

(0.016) (0.006) (0.009) (0.021)

Observations 6,262 6,262 6,262 6,262

Number of HH 2,208 2,208 2,208 2,208

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

t-tests:

H0: banana=corn * ** **

H0: coffee=corn **

H0: cotton=corn ** **

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land for which the household has a formal certificate of title; (2): share of land with

a certificate of customary ownership; (3): share of land with a certificate of occupancy; (4): share of land without

any certificate. Standard errors are clustered at the sub-county level. The outcome is regressed on household

and year fixed effects and an interaction of the lagged log-price of a specific crop with the sub-county-level share

of land harvested with that crop. The specific crops considered are: Panel A: banana; Panel B: coffee; Panel C:

cotton; Panel D: corn. Additional controls include gender, age (linear and square), education and ethnicity of the

household head, region fixed effects. The last three lines report the significance level for the test of equality of

coefficients on the prices of banana/coffee/cotton vs. corn.

1.8.2.3 Insecurity

In Table 1.9, I first test for the reduced-form correlation of insecurity and land titles. Insecurity

here is measured exploiting the subjective assessment of farmers who report being concerned
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that someone may dispute their property or use rights on the land.31 My main regressor of

interest is therefore the share of total landholdings on which farmers feel insecure.

Clearly, the effects measured in Table 1.9 cannot really be regarded as causal, as there might

well be reverse causality (higher land titling could for example be expected to bring about

lower insecurity). The table, however, is still informative to gauge the correlations between the

variables involved, which are indeed non-negligible. Perceived insecurity is correlated with an

increase in the share of land under formal certificates of title by 13 percentage points (almost

twice the sample mean) and with a reduction in the share of untitled land by 6 percentage

points.32

In Table 1.10, I then check whether farmers facing tenure insecurity are in fact subject to a

stronger incentive to register their land when prices rise, interacting the price index with the

lag of an indicator for having felt insecure. I find that 10 percent higher prices make land-

insecure farmers increase their landholdings under formal certificates of property by almost 2

percentage points, and reduce their share of uncertified land by roughly 1.4 percentage points.

When I test whether land insecurity is in turn affected by agricultural prices (Table 1.11),

though, the aggregate price index per se does not affect farmers’ perceptions about land in-

security in a statistically significant way. The interpretation of the combined evidence from

Tables 1.10 and 1.11 could thus be as follows: overall, prices have no effect on the prevalence

of land grabbing, and hence do not make farmers more insecure; however, in a context of exist-

ing high insecurity, the negative consequences of losing land are worse when prices increase,

which constitutes a further incentive towards the acquisition of titled land.

31A land dispute is defined in the LSMS survey as a disagreement, either between specific individuals or against
collective interests, over land rights, boundaries or uses.

32This result runs contrary to recent findings by Bezu & Holden (2014), who note that fear of land expropriation
may negatively influence the willingness to pay for a land registration certificate, but is consistent with Collin et al.
(2012), who find that demand for property rights responds positively to a higher perceived risk of expropriation.
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Table 1.9: The insecurity effect

(1) (2) (3) (4)

property right cert. customary cert. occupancy no certificate

perceived insecurity 0.130*** -0.005 0.006 -0.060**

(0.028) (0.007) (0.014) (0.029)

Observations 6,262 6,262 6,262 6,262

Number of HH 2,208 2,208 2,208 2,208

Outcome mean 0.076 0.016 0.054 0.785

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land for which the household has a formal certificate of title; (2): share of land with

a certificate of customary ownership; (3): share of land with a certificate of occupancy; (4): share of land without

any certificate. Standard errors are clustered at the sub-county level. The outcome is regressed on household and

year fixed effects and on the share of land on which the household feels insecure. Land insecurity is defined as the

household being concerned that someone may dispute their property or use rights. Additional controls include

gender, age (linear and square), education and ethnicity of the household head, region fixed effects.

Table 1.10: Insecurity and prices

(1) (2) (3) (4)

property right cert. customary cert. occupancy no certificate

price -0.018 0.005 0.223** -0.246**

(0.081) (0.036) (0.105) (0.109)

price × insecurity 0.190*** 0.011 -0.020 -0.138*

(0.056) (0.037) (0.049) (0.072)

Observations 3,363 3,363 3,363 3,363

Number of HH 1,512 1,512 1,512 1,512

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land for which the household has a formal certificate of title; (2): share of land with

a certificate of customary ownership; (3): share of land with a certificate of occupancy; (4): share of land without

any certificate. Standard errors are clustered at the sub-county level. The outcome is regressed on household

and year fixed effects, the log of the lag of a price index, a lagged indicator for perceived land insecurity, and

an interaction of the latter two. Land insecurity is defined as the household being concerned that someone may

dispute their property or use rights on the land. The price index is built as a geometrically-weighted index of

agricultural commodity prices, with weights equal to the sub-county-level average acreage of land harvested with

each crop as of year 2000. Additional controls include gender, age (linear and square), education and ethnicity of

the household head, region fixed effects.
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Table 1.11: The effect of prices on insecurity

(1)

perceived insecurity

price 0.021

(0.018)

Observations 5,275

Number of HH 1,828

Outcome mean 0.126

HH fixed effects YES

Year fixed effects YES

Additional Controls YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land on which the household feels insecure. Land insecurity is defined as the house-

hold being concerned that someone may dispute their property or use rights. Standard errors are clustered at the

sub-county level. The outcome is regressed on household and year fixed effects and on the the log of the lag of

a price index. Controls include gender, age (linear and square), education and ethnicity of the household head,

region fixed effects. The price index is built as a geometrically-weighted index of agricultural commodity prices,

with weights equal to the sub-county-level average acreage of land harvested with each crop as of year 2000.

Moreover, if I run regression (1.6) for individual crop prices on perceived land insecurity

(Table 1.12), I find that a 10 percent increase in banana prices causes a significant, sizeable

increase by almost 3 percentage points in perceived land insecurity (Column 1). This is equi-

valent to a 25 percent increase with respect to the overall sample mean. Although none of the

other crops analysed produces a significant effect, the signs of the estimated coefficients go in

the expected direction: coffee and cotton prices enter the regression equation with a positive

sign, corn price with a negative one. It is also interesting to notice that, in Section 1.8.2.2, the

size of the coefficients on banana prices in Table 1.8 was at least twice as big as for any of the

other crops. If one were to take the joint findings from this subsection and the previous one

very seriously, the evidence for banana prices might indicate that, when active, the direct effect

of prices on insecurity is at least as strong as the effect of crop profitability in driving overall

impacts on land registration.
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Table 1.12: Perceived insecurity - major export crops

(1) (2) (3) (4)

perceived perceived perceived perceived

insecurity insecurity insecurity insecurity

banana 0.290**

(0.114)

coffee 0.045

(0.058)

cotton 0.047

(0.044)

corn -0.011

(0.014)

Observations 6,262 6,262 6,262 6,262

Number of HH 2,208 2,208 2,208 2,208

Outcome mean 0.12 0.12 0.12 0.12

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: The outcome is the share of land on which the household feels insecure. Land insecurity is defined as the

household being concerned that someone may dispute their property or use rights. Standard errors are clustered

at the sub-county level. The outcome is regressed on household and year fixed effects and the interaction of the

lagged log-price of an export crop with the sub-county-level share of land harvested with that crop. The export

crops are: Column (1) banana; Column (2) coffee; Column (3) cotton; Column (4) corn. Additional controls include

gender, age (linear and square), education and ethnicity of the household head, region fixed effects.

1.8.3 Social status

In this subsection, I check whether agricultural prices have a differential effect on certain socio-

economic groups of the population, following patterns of discrimination or privilege. I test for

the existence of a “social status” effect running the following regression:

yist = α+ β logPst−1 + x′istγ + δDist × logPst−1 + ζDist + θt + ηi + εist, (1.7)

where all variables are as defined in Equation (1.3) and D is a dummy variable identifying

a certain sub-group of the population. The coefficient of interest is δ, which measures whether
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and by how much group D is able to benefit from increasing agricultural prices with respect

to the rest of the population.

I start by exploring the possibility that the acquisition of titled land is biased towards afflu-

ent, well-connected individuals, who might leverage on their acquaintance with government

officials and knowledge of bureaucratic procedures. To this extent, I first focus on wealthy

households: I build a wealth index through principal component analysis on asset owner-

ship,33 and I define a household as wealthy if at baseline they belong to the top wealth quintile

in their district of residence.34 Then, I also test for the effect of the household head having

higher levels of education, defined as having attended at least upper secondary school (meas-

ured at the beginning of my sample period). Finally, I perform the same exercise on the extent

of a household’s political connections, proxied by whether they have at least one family mem-

ber serving in a local council.35

As regards disadvantaged groups instead, I consider households headed by women36 and

ethnic minorities. I define ethnic minorities as households whose head does not belong to the

predominant group in their district of residence, measured as the ethnicity with the highest

share in total district population according to a 10 percent sample of the 2002 Ugandan Popu-

lation and Household Census (Bureau of Statistics, Uganda).37

Results are reported in Table 1.13, but, quite surprisingly, none of the groups considered

seems to be differentially impacted by changes in agricultural prices. Social position, per se,

does not look like a significant driver of the relationship between prices and the acquisition of

registered land.

33More information on the wealth measure is provided in the Appendix.
34Results are robust to more restrictive definitions.
35The Ugandan local government system has a pyramidal structure formed by the village (LC1), parish (LC2),

sub-county (LC3), county (LC4), and district (LC5) in rural areas. The political organ at all levels is the council,
whose members are elected every four years in regular elections and represent specific electoral areas or interest
groups. Councillors are also assisted by government employees who provide technical support, parish and sub-
county chiefs, and Chief Administrative Officers. Other than providing land services, the responsibilities of Local
Councils include making local development plans and managing the provision of public services such as health,
education, and road maintenance (cf. for details Steiner, 2006; Van Leeuwen, 2017). In my household data, I have
information on whether individuals are councillors in an LC1, LC2, or LC3.

36Many recent studies (Bomuhangi et al., 2011; Goldstein et al., 2016; USAid, 2010, among others) document
how, in spite of recent legal provisions for equitable ownership of land, women are still handicapped by formal
and customary land systems, which make them vulnerable to expropriation, land-grabbing by an ex-husband or
by relatives of a deceased husband, and inheritance loss. Although many elite-class women now purchase land
and have reasonably secure titles on it, moreover, in the late 2000s women still owned less than 8 percent of the
land, despite heading 26 percent of rural households and growing between 70 percent and 80 percent of the harvest
from food crops in the country (USAid, 2010).

37More details on the geographical distribution of ethnicities in the country are reported in Appendix 1.I.
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Table 1.13: Social status

(1) (2) (3) (4)

property right cert. customary cert. occupancy no certificate

Panel A

price 0.043** 0.009 0.043** -0.081***

(0.019) (0.010) (0.017) (0.030)

price×wealthy -0.014 0.016 0.001 -0.022

(0.016) (0.011) (0.014) (0.026)

Observations 4,900 4,900 4,900 4,900

Number of HH 1,651 1,651 1,651 1,651

Panel B

price -0.074 0.020 0.295*** -0.251**

(0.079) (0.038) (0.096) (0.101)

price×educated -0.004 0.003 -0.017 -0.041

(0.048) (0.030) (0.043) (0.053)

Observations 3,443 3,443 3,443 3,443

Number of HH 1,580 1,580 1,580 1,580

Panel C

price 0.037* 0.015 0.039** -0.083**

(0.021) (0.011) (0.015) (0.034)

price×politician 0.010 -0.017 0.019 0.011

(0.034) (0.011) (0.023) (0.058)

Observations 5,267 5,267 5,267 5,267

Number of HH 1,827 1,827 1,827 1,827

Panel D

price 0.042** 0.015 0.044*** -0.080***

(0.020) (0.010) (0.016) (0.028)

price×female head -0.011 -0.008 -0.005 -0.010

(0.020) (0.009) (0.016) (0.026)

Observations 5,275 5,275 5,275 5,275

Number of HH 1,828 1,828 1,828 1,828

Panel E

price 0.034 0.016 0.040** -0.074**

(0.029) (0.011) (0.017) (0.033)

price×minority 0.010 -0.007 0.006 -0.016

(0.022) (0.011) (0.020) (0.034)

Observations 5,275 5,275 5,275 5,275

Number of HH 1,828 1,828 1,828 1,828

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land for which the household has a formal certificate of title; (2): share of land with a

certificate of customary ownership; (3): share of land with a certificate of occupancy; (4): share of land without any

certificate. Standard errors are clustered at the sub-county level. The outcome is regressed on household and year

fixed effects, the log of the lag of a price index, an indicator for belonging to a certain sub-group of the population,

and an interaction of the latter two. In Panel A, the sub-group is identified by belonging to the highest wealth

quintile in the district; in Panel B, by having a household head with at least some upper secondary education; in

Panel C, by being related to a local council member; in Panel D, by having a female household head; in Panel E,

by not belonging to the predominant ethnicity in the district. Controls include gender, age (linear and square),

education and ethnicity of the household head, region fixed effects. The price index is built as a geometrically-

weighted index of agricultural commodity prices, with weights equal to the sub-county-level average acreage of

land harvested with each crop as of year 2000.
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1.8.4 Social capital

Social capital is likely to affect the discussion of both land insecurity and social status. In

particular, I expect to find a positive impact of prices on insecurity in areas with lower levels

of social capital. Moreover, I also expect a different effect of prices across social groups in areas

with different levels of social capital.

I proxy social capital with a measure of ethnic concentration in each district, in line with ex-

isting research showing that ethnic fragmentation is negatively correlated with various meas-

ures of government performance, institutional quality, and economic growth (Alesina et al.,

2003; Easterly & Levine, 1997; La Porta et al., 1999).

I measure ethnic concentration by the Herfindahl-Hirschman index, using data from a 10

percent sample of the 2002 Ugandan Census. Given a population composed ofN ethnic groups

indexed by i = 1 . . . N , each with population share si, the Herfindahl-Hirschman index is the

sum of the squared ethnic shares:

HHI =
N∑
i=1

s2
i . (1.8)

Higher values of the index describe a district with a more concentrated ethnic composition,

lower values a more fractionalised one. Here, I consider an ethnic area to be highly concen-

trated if it belongs to the top quartile of the distribution of the Herfindahl-Hirschman index

across the country.38

In light of existing discussion in the literature on the additional harmful effects of ethnic

polarisation (cf. Alesina et al., 2003; Esteban & Ray, 1994; Garcia-Montalvo & Reynal-Querol,

2002), in Appendix Section 1.J I also replicate the analysis in this subsection proxying high

social capital with ethnic concentration and non-polarisation (more details on the construction

of the polarisation measure in Appendix Section 1.J). To abstract from ethnicity, in Appendix

Section 1.J I also construct social capital as the share of people in a district who perceived others

to be trustworthy in their village in the first round of the household survey. Qualitative results

are robust to both these alternative definitions of social capital.

Table 1.14 explores the effect of social capital on insecurity. The analysis is the same as in

Table 1.11, with the addition of an indicator for high social capital and an interaction between

38Results are robust to more restrictive definitions.
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this and the price index. Here, the coefficient on the interaction between prices and social cap-

ital is negative and significant: a ten percent increase in prices is associated with 0.5 percentage

points lower perceived insecurity in areas with a higher social capital.

Table 1.14: Social capital and insecurity

(1)

perceived insecurity

price 0.034

(0.023)

price × social capital -0.050*

(0.025)

Observations 5,284

Number of HH 1,830

Outcome mean 0.126

HH fixed effects YES

Year fixed effects YES

Additional Controls YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land on which the household feels insecure. Land insecurity is defined as the house-

hold being concerned that someone may dispute their property or use rights. Standard errors are clustered at

the sub-county level. The outcome is regressed on household and year fixed effects, the log of the lag of a price

index, an indicator for high social capital, and an interaction of the latter two. Controls include gender, age (lin-

ear and square), education and ethnicity of the household head, region fixed effects. The price index is built

as a geometrically-weighted index of agricultural commodity prices, with weights equal to the sub-county-level

average acreage of land harvested with each crop as of year 2000. High social capital is proxied by ethnically

concentrated areas (top quartile of the Herfindahl-Hirschman concentration index on ethnic population shares).

Now turning to the impact of social capital on social status, in Table 1.15 I test whether

the impacts analysed in Section 1.8.3 above differ between areas with higher and lower levels

of social capital. Each panel of the Table replicates the analysis performed in Section 1.8.3 for

the effect of social position, splitting the sample in areas with high and low social capital. The

last row of each panel reports the significance level for the test of equality of the coefficients

obtained in the two samples.

The main finding emerging from Table 1.15 is that, regardless of the specific outcome vari-

ables affected in each case, social capital appears to have an equality-enhancing effect along

most dimensions. This means that, among the differences between coefficients in high and low
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social capital areas, the ones that are statistically significant are negative for privileged groups

and positive for weaker ones: the wealthy, the educated, and those with political connections

are at a relative advantage in low-social-capital areas; women benefit more where social capital

is higher. The result goes exactly in the direction predicted in Section 1.7.

The only significant exception is represented by Panel E of the table, where ethnic minorit-

ies are shown to be strongly penalised where social capital is higher. The most relevant result

is the one in Column 1 for formal certificates of title. In low-social-capital settings, ethnic

minorities respond to 10 percent higher prices increasing their share of titled land by almost

0.4 percentage points more than ethnic majorities. Where social capital is stronger, instead,

their share of titled land is actually 1.5 percentage points lower – an effect of opposite size, and

almost four times as strong, as in the other sub-sample. Despite being rather counter-intuitive

at first sight, the results from Table 1.15E can nevertheless be quite readily explained. Recall

that social capital in this section has been proxied by ethnic concentration. In this light, it

is not hard to imagine that, in the areas whose ethnic composition is more homogeneous, it

may become increasingly difficult for those not belonging to the predominant group to estab-

lish themselves and enjoy the same opportunities as the ethnic majorities. On the other hand,

fragmented areas will be more likely to constitute a level playing field – at least along ethnic

lines. When I proxy social capital by trust levels in Appendix Table J.20 the results for ethnic

minorities are indeed more in line with the rest of the Panels in Table 1.15. Although the differ-

ences between the effects for ethnic minorities in the high- and low-social-capital sub-samples

are not statistically significant, in fact, their direction is now as expected: minorities appear to

benefit more where social capital is higher.
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Table 1.15: Social status and social capital

(a) (b) (1) (2) (3) (4)

SUBSAMPLE property cert. cert. no

right customary occupancy certificate

Panel A

high price ×wealthy -0.058** 0.012 -0.003 0.020

social capital (0.026) (0.032) (0.018) (0.067)

low price ×wealthy -0.002 0.022** -0.004 -0.035

social capital (0.016) (0.011) (0.017) (0.028)

difference *

Panel B

high price × educated 0.077 -0.095** 0.031 -0.105

social capital (0.068) (0.036) (0.039) (0.101)

low price × educated -0.014 0.019 -0.038 -0.023

social capital (0.058) (0.035) (0.054) (0.061)

difference **

Panel C

high price × politician -0.055 -0.048** -0.039** 0.164**

social capital (0.036) (0.023) (0.016) (0.064)

low price × politician 0.038 -0.018 0.044* -0.041

social capital (0.033) (0.012) (0.024) (0.046)

difference * *** ***

Panel D

high price × female head -0.028 0.042 0.066** -0.206***

social capital (0.030) (0.029) (0.029) (0.076)

low price × female head -0.004 -0.006 -0.021 0.009

social capital (0.020) (0.009) (0.016) (0.025)

difference *** ***

Panel E

high price ×minority -0.148* -0.100*** -0.048 0.205**

social capital (0.078) (0.032) (0.031) (0.095)

low price ×minority 0.036* 0.008 -0.006 -0.052*

social capital (0.020) (0.010) (0.023) (0.031)

difference ** *** ***

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land for which the household has a formal certificate of title; (2): share of land with a

certificate of customary ownership; (3): share of land with a certificate of occupancy; (4): share of land without any

certificate. Standard errors are clustered at the sub-county level. The regression is performed on the sub-sample

identified in Column (a). In each panel, the outcome is regressed on household and year fixed effects, the log of

the lag of a price index, an indicator for belonging to the category displayed in Column (b), and an interaction of

the latter two. Controls include gender, age (linear and square), education and ethnicity of the household head,

region fixed effects. The price index is built as a geometrically-weighted index of agricultural commodity prices,

with weights equal to the sub-county-level average acreage of land harvested with each crop as of year 2000.

Wealthy is an indicator for belonging to the highest wealth quintile in the district. Educated is an indicator for

having a household head with at least some upper secondary education. Politician is an indicator for being related

to a local council member. Female head is an indicator for female household head. Minority is an indicator for

not belonging to the predominant ethnicity in the district. High and low social capital are proxied by ethnically

concentrated and fragmented areas, respectively. Concentrated and fragmented areas are those belonging to the

top 25 and bottom 75 percent of the distribution of the Herfindahl-Hirschman concentration index on ethnic

population shares.
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1.9 Conclusion

This chapter investigates the relationship between crop prices and individual demand for titled

land in Uganda. Using information on the tenure of the land harvested by Ugandan farmers

over a six-year time span, I show that higher agricultural prices induce households to increase

their share of titled land.

With 78 percent of the world’s poor living in rural areas and mostly depending on agri-

culture for their livelihoods, improving farm productivity and strengthening farmers’ links to

markets are increasingly seen by policy-makers as promising ways to end poverty and boost

shared prosperity (The World Bank, 2016). The International Food Policy Research Institute

(IFPRI, 2016) also estimates that current levels of population growth will require an increase in

food calorie production by 70 percent by 2050, which will need to come mostly from productiv-

ity enhancement. The opportunities for any such improvement are highest for Sub-Saharan

Africa: here, the IMF (2016) reports that agriculture accounts for 60 percent of total employ-

ment, but agricultural yields are currently about 50 percent lower than their potential level.

Based on the evidence on property rights, investment, and productivity presented in Section

1.2, a well-established system of clear land titles might be an effective driver of change in this

direction. Even abstracting from large scale effects, the fact that subsistence farming systems

are still dominant in the developing world (Fan et al., 2013) makes it even more crucial to avoid

threats to smallholders’ access to their main source of livelihood.

For all the above reasons, land reform has recently been high on the agenda of international

organisations and of the governments of many developing countries39 – but policy efforts on

the supply side are bound to be meaningless in the absence of an adequate uptake on the part

of target beneficiaries. To the extent that the diffusion of formal property rights spurs invest-

ment, output, and poverty reduction, understanding the determinants of individual demand

for titled land is crucial to guide current and future reform, in order to make public investment

cost-effective.

This chapter represents a step in that direction. Despite abstracting from general equilib-

rium effects,40 I show that farmers in Uganda react to higher agricultural prices increasing their
39The World Bank alone for example is, at the time of writing, implementing at least ten different major rural land

tenure programmes in various parts of the world, with the aim of improving tenure security and land registration,
and to strengthen institutional quality (World Bank Projects and Operations website, accessed July 2017).

40For example, nothing has been said on what happens to prices of other goods.
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share of titled land. As commented above in Section 1.6, this could be driven by the purchase

of more titled plots, the sale of untitled ones, or the registration of existing landholdings, but

the data do not allow me to straightforwardly tell these possibilities apart. Nevertheless, my

analysis does suggest that small farmers, ceteris paribus, are more likely to keep titled rather

than untitled land in a world of increasing crop prices.

I explain my findings in a framework combining an income and an incentive effect, which

in turn can be split into a “profitability and investment” and an “insecurity” component. As

long as increasing agricultural prices relax farmers’ budget constraints by raising their in-

comes, or incentivise tenure by potentially more productive individuals, the observed increase

in titled landholdings represents a favourable development on land markets. To the extent that

at least part of the total effect also stems from high land insecurity however, its interpretation

becomes more nuanced. The fact that results significantly differ based on farmers’ social status

and existing levels of social capital also adds to the complexity of the picture. In fact, I show

that positive effects are mostly in favour of the better-off and of “political friends” in a context

of low social capital, and of ethnic majorities in ethnically concentrated areas.41 Whether this

depends on unbalanced incentives or unbalanced access to titled land and certificates, it any-

way means that higher prices reinforce existing allocative inefficiency and privilege in areas

already prone to social fragmentation: where social cohesion is feebler, local elites benefit from

yet another advantage. This in turn (let alone concerns in terms of equity) may generate even

new distortions in the economy, watering down whatever positive effects land registration

might bring about.

From a policy perspective, it also needs to be stressed that farmers in my sample consider

land titles a valid shield against land grabbing, regardless of whether this is actually the case

in practice or not. This result is also in line with recent qualitative evidence from Uganda by

Van Leeuwen (2014, 2017), who documents a widespread conviction, across participants in

various focus groups, that titles are indispensable for securing tenure.42 In practice though,

even Van Leeuwen (2017) points out how land registration in the country is not particularly

41This lends empirical evidence to recent theoretical claims by Glaeser et al. (2016), who contend that demand
for formality is higher where justice is more fairly administered, and that, when it is not, the strong will have a
greater demand for formality or title than the weak.

42Van Leeuwen reports that farmers see titles as an adequate instrument to prevent land disputes, and a valuable
piece of evidence when disputes appear in court; moreover, they believe that titles increase freedom of individual
ownership, and prevent interference from the extended family in land transactions.
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effective in this respect, and how recent reforms have often resulted in institutional multipli-

city43 and ambiguity about tenure rules and dispute-resolving practices. Given this implicit

mismatch between farmers’ expectations and the actual performance of the land management

system, it becomes all the more crucial to ensure that the existing land-rights schemes meet

farmers’ demand for tenure security, and that the authorities in charge of land administration

are truly efficient and accessible to all.

43In an instance of institutional multiplicity, claims to land are subject to parallel governing bodies and sets of
norms, rules or conventions, with different sources of legitimacy (be it tradition, religion or the state), and often in
competition with each other (Van Leeuwen, 2017).
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Appendix

1.A Commodity prices

1.A.1 Price series

I use the IMF International Financial Statistics database to retrieve price indices for banana,

coffee, corn, cotton, ground nuts, rice, sorghum, soy beans, and sugar. Price indices report

the ratio of benchmark prices representative of the global market to prices in a reference year.

Here, all price series are indexed with 2010=100.

Some of these price indices are obtained as simple averages of various series:

• Coffee prices are calculated using an average of Brazilian, Brazilian (US), Ugandan (US),

and Other coffee prices (US).

• Ground nuts prices are calculated using an average of Nigerian and European prices.

• Rice prices are calculated using an average of two series of Thailand rice prices.

• Soy beans prices are calculated using an average of three US (Rotterdam) prices.

• Sugar prices are calculated by using an average of five Caribbean, US, and EU prices.

I use the US Bureau of Labour Statistics data to have price series for two comprehensive

categories: cereals and other vegetable products. In the price index in Equation (1.2), the

former price is weighted by GAEZ land harvested in millet, the latter by land harvested in

potatoes, pulses, and a residual “other vegetables”. Prices from US BLS are calculated as a

simple average of monthly price data.
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1.A.2 Price pass-through

A proper test of the degree of price transmission would require a number of time series tech-

niques like cointegration or error correction mechanism: however, I do not have enough data

points to perform such analyses.

To assess the correlation between international and domestic prices, I infer local prices from

the LSMS household survey, using farmers’ self-reported sale value for each crop divided by

the quantity they report having sold rather than used otherwise. Given the noisiness of the

data, I take the median price for each crop in all sub-counties, and then consider the median

of these medians. I then index all prices with 2010=100, and compare the data thus obtained

with my international prices.

Figure A.1 shows that, although as expected the correlation is not exceedingly high, the

two sets of prices are indeed positively, significantly correlated. In Figure A.2, I also consider

separately the export cash crops most popular across farmers in my sample (bananas, coffee,

cotton) and other crops and staples (corn, ground nuts, rice, sorghum, soy beans, sugar cane).

Reassuringly, the correlation is higher in the former case. Similarly, in Figure A.3 I sub-divide

my sample in areas that are more and less connected to markets. In particular, for each sub-

county in every year, I take the share of communities that have access to a trunk road or an

agricultural market (cf. Section 1.6 for details and definitions of these variables), and I define

a sub-county as integrated if it belongs to the top 50 percent of the distribution of this share.

Again, it is heartening that the correlation between local and international prices is stronger

for better connected areas. Even though international prices do not account for most of the

variation in the domestic ones, they do therefore look like a good proxy for my analysis.
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Figure A.1: Price transmission from international to local prices

Notes: Base year: 2010.

Data sources: IMF International Financial Statistics and LSMS, various commodities. Years 2004, 2005, 2009, 2010,

2011.
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Figure A.2: Price transmission from international to local prices

(a) Cash crops (b) Other crops

Notes: Base year: 2010. Cash crops include bananas, coffee, and cotton. Other crops include corn, ground nuts,

rice, sorghum, soy beans, sugar cane.

Data sources: IMF International Financial Statistics and LSMS, various commodities. Years 2004, 2005, 2009, 2010,

2011.

Figure A.3: Price transmission from international to local prices

(a) Integrated sub-counties (b) Non-integrated sub-counties

Notes: Base year: 2010. Integrated sub-counties are those belonging to the top 50 percent of the distribution of the

share of communities with access to a trunk road or an agricultural market.

Data sources: IMF International Financial Statistics and LSMS, various commodities. Years 2004, 2005, 2009, 2010,

2011.
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1.B Land use maps

Figure B.4: Land use, Uganda 2000

(a) Bananas (b) Coffee (c) Corn

(d) Cotton (e) Ground nuts (f) Millet

(g) Potatoes (h) Pulses (i) Rice

(j) Sorghum (k) Soy beans (l) Sugar cane

(m) Other vegetables

Data sources: FAO and IIASA Global Agro-Ecological Zones (GAEZ) project, series actual land use, irrigated and

rain-fed land, year 2000.
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1.C Missing values

Table C.1: Prices and missing values in reporting on land tenure

(1)

VARIABLES has missing values

price -0.023

(0.020)

Observations 5,275

Number of HH 1,828

Outcome mean 0.196

Year fixed effects YES

HH fixed effects YES

Additional Controls YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): Dummy variable for households whose shares of land under formal certificate of title, certi-

ficate of customary ownership, certificate of occupancy, and no certificate do not sum to 1. Standard errors are

clustered at the sub-county level. The outcome is regressed on household and year fixed effects and on the the

log of the lag of a price index. Controls include gender, age (linear and square), education and ethnicity of the

household head, region fixed effects. The price index is built as a geometrically-weighted index of agricultural

commodity prices, with weights equal to the sub-county-level average acreage of land harvested with each crop

as of year 2000.



CHAPTER 1. CROP PRICES AND THE DEMAND FOR TITLED LAND: EVIDENCE FROM
UGANDA 62

1.D Land rights, investment and farm income

Table D.2: Land rights, investment and farm income

property right customary

ownership

certificate of

occupancy

no certificate

pesticides 0.068 0.018 0.077 -0.106

[0.041; 0.095] [−0.009; 0.045] [0.05; 0.103] [−0.133;−0.079]

chemical fertilisers 0.118 -0.002 0.02 -0.082

[0.091; 0.144] [−0.029; 0.025] [−0.007; 0.047] [−0.109;−0.055]

organic fertilisers 0.053 0.002 0.066 -0.029

[0.026; 0.08] [−0.025; 0.029] [0.039; 0.092] [−0.056;−0.002]

farming income 0.019 -0.018 0.071 -0.036

[−0.016; 0.054] [−0.053; 0.017] [0.036; 0.106] [−0.071;−0.001]

agricultural income 0.058 -0.009 0.04 -0.048

[0.024; 0.092] [−0.044; 0.025] [0.006; 0.074] [−0.082;−0.013]

Notes: Each cell reports the correlation of the share of land under the tenure system in each column and the land-

improving investment or income measure (per acre) in each row. 95 percent confidence intervals are in brackets.

Property right refers to a formal, written and signed official record of an agreement concerning the full ownership

of a parcel of land. Customary ownership is a document given to a person who owns a parcel under a customary

system in order to recognise and guarantee their interest in the land. Certificate of occupancy is a document issued

to a bona fide tenant, which details the interests or claims of the occupant. No certificate refers to an informal short

term agreement or squatting.
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1.E Robustness checks

Table E.3: Excluding year 2005

(1) (2) (3) (4)

property right cert. customary cert. occupancy no certificate

price -0.064 0.031 0.237*** -0.205*

(0.087) (0.039) (0.084) (0.114)

Observations 3,772 3,772 3,772 3,772

Number of HH 1,676 1,676 1,676 1,676

Outcome mean 0.082 0.018 0.083 0.722

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land for which the household has a formal certificate of title; (2): share of land with

a certificate of customary ownership; (3): share of land with a certificate of occupancy; (4): share of land without

any certificate. Standard errors are clustered at the sub-county level. The outcome is regressed on household

and year fixed effects and the log of the lag of a price index. Controls include gender, age (linear and square),

education and ethnicity of the household head, region fixed effects. The price index is built as a geometrically-

weighted index of agricultural commodity prices, with weights equal to the sub-county-level average acreage of

land harvested with each crop as of year 2000. The analysis is performed only on the years 2009, 2010, 2011.
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Table E.4: Price index as arithmetic mean

(1) (2) (3) (4)

cert. title cert. customary cert. occupancy no certificate

price 0.038* 0.015 0.038** -0.080***

(0.020) (0.010) (0.015) (0.026)

Observations 5,275 5,275 5,275 5,275

Number of HH 1,828 1,828 1,828 1,828

Outcome mean 0.072 0.016 0.06 0.785

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land for which the household has a formal certificate of title; (2): share of land with

a certificate of customary ownership; (3): share of land with a certificate of occupancy; (4): share of land without

any certificate. Standard errors are clustered at the sub-county level. The outcome is linearly regressed on year

fixed effects, the log of the lag of a price index, and household fixed effects. Controls include gender, age (linear

and square), education and ethnicity of the household head, region fixed effects. The price index is built as

an arithmetically-weighted index of agricultural commodity prices, with weights equal to the sub-county-level

average acreage of land harvested with each crop as of year 2000.
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Table E.5: Weights built as sub-county-level crop suitability of land

(1) (2) (3) (4)

property right cert. customary cert. occupancy no certificate

price 1.116 -0.305 3.326*** -4.982***

(0.848) (0.293) (0.585) (1.160)

Observations 5,275 5,275 5,275 5,275

Number of HH 1,828 1,828 1,828 1,828

Outcome mean 0.072 0.016 0.06 0.785

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land for which the household has a formal certificate of title; (2): share of land with a

certificate of customary ownership; (3): share of land with a certificate of occupancy; (4): share of land without any

certificate. Standard errors are clustered at the sub-county level. The outcome is regressed on household and year

fixed effects and the log of the lag of a price index. Controls include gender, age (linear and square), education and

ethnicity of the household head, region fixed effects. The price index is built as a geometrically-weighted index

of agricultural commodity prices, with weights equal to the sub-county-level average crop suitability of land for

each crop.
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Table E.6: Weights as sub-county-level land use instrumented with crop suitability

(1) (2) (3) (4)

property right cert. customary cert. occupancy no certificate

price 0.016 0.015 0.105*** -0.144***

(0.024) (0.014) (0.027) (0.042)

Observations 5,275 5,275 5,275 5,275

Number of HH 1,828 1,828 1,828 1,828

Outcome mean 0.072 0.016 0.06 0.785

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land for which the household has a formal certificate of title; (2): share of land with

a certificate of customary ownership; (3): share of land with a certificate of occupancy; (4): share of land without

any certificate. Standard errors are clustered at the sub-county level. The outcome is regressed on household

and year fixed effects and the log of the lag of a price index. Controls include gender, age (linear and square),

education and ethnicity of the household head, region fixed effects. The price index is built as a geometrically-

weighted index of agricultural commodity prices, with weights equal to the sub-county-level average acreage of

land harvested with each crop as of year 2000, instrumented by crop suitability data.
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Table E.7: Five-year price trend

(1) (2) (3) (4)

property right cert. customary cert. occupancy no certificate

price -0.048** 0.010 0.077** -0.042

(0.020) (0.015) (0.039) (0.037)

Observations 3,789 3,789 3,789 3,789

Number of HH 1,671 1,671 1,671 1,671

Outcome mean 0.082 0.018 0.083 0.723

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land for which the household has a formal certificate of title; (2): share of land with

a certificate of customary ownership; (3): share of land with a certificate of occupancy; (4): share of land without

any certificate. Standard errors are clustered at the sub-county level. The outcome is regressed on household and

year fixed effects and the log of a price index. Controls include gender, age (linear and square), education and

ethnicity of the household head, region fixed effects. The price index is built as a geometrically-weighted index of

the change in agricultural commodity prices over the past five years, with weights equal to the sub-county-level

average acreage of land harvested with each crop as of year 2000.
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Table E.8: Weights as household-level land use

(1) (2) (3) (4)

property right cert. customary cert. occupancy no certificate

price 0.020 0.002 0.021 -0.024

(0.018) (0.007) (0.014) (0.026)

Observations 5,153 5,153 5,153 5,153

Number of HH 1,807 1,807 1,807 1,807

Outcome mean 0.071 0.015 0.06 0.786

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land for which the household has a formal certificate of title; (2): share of land with

a certificate of customary ownership; (3): share of land with a certificate of occupancy; (4): share of land without

any certificate. Standard errors are clustered at the sub-county level. The outcome is regressed on household

and year fixed effects and the log of the lag of a price index. Controls include gender, age (linear and square),

education and ethnicity of the household head, region fixed effects. The price index is built as a geometrically-

weighted index of agricultural commodity prices, with weights equal to the average acreage of land harvested by

the household with each crop in each period.
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Table E.9: Weights as household-level land use (fixed land share, beginning of period)

(1) (2) (3) (4)

property right cert. customary cert. occupancy no certificate

price 0.022 -0.002 0.033** -0.028

(0.017) (0.008) (0.016) (0.028)

Observations 4,849 4,849 4,849 4,849

Number of HH 1,590 1,590 1,590 1,590

Outcome mean 0.071 0.016 0.058 0.795

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land for which the household has a formal certificate of title; (2): share of land with a

certificate of customary ownership; (3): share of land with a certificate of occupancy; (4): share of land without any

certificate. Standard errors are clustered at the sub-county level. The outcome is regressed on household and year

fixed effects and the log of the lag of a price index. Controls include gender, age (linear and square), education

and ethnicity of the household head, region fixed effects. The price index is built as a geometrically-weighted

index of agricultural commodity prices, with weights equal to the beginning-of-period average acreage of land

harvested by the household with each crop.
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Table E.10: Weights as household-level land use (fixed land share, average over sample period)

(1) (2) (3) (4)

property right cert. customary cert. occupancy no certificate

price 0.016 0.004 0.080*** -0.033

(0.021) (0.009) (0.020) (0.035)

Observations 5,187 5,187 5,187 5,187

Number of HH 1,789 1,789 1,789 1,789

Outcome mean 0.071 0.015 0.059 0.787

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land for which the household has a formal certificate of title; (2): share of land with a

certificate of customary ownership; (3): share of land with a certificate of occupancy; (4): share of land without any

certificate. Standard errors are clustered at the sub-county level. The outcome is regressed on household and year

fixed effects and the log of the lag of a price index. Controls include gender, age (linear and square), education

and ethnicity of the household head, region fixed effects. The price index is built as a geometrically-weighted

index of agricultural commodity prices, with weights equal to the acreage of land harvested by the household

with each crop, averaged over the entire sample period.
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Table E.11: Tobit model

(1) (2) (3) (4)

property right cert. customary cert. occupancy no certificate

price 0.954*** 2.840*** 2.882*** -0.571***

(0.003) (0.006) (0.002) (0.001)

Observations 5,449 5,449 5,449 5,449

Outcome mean 0.071 0.015 0.06 0.787

Sub-county fixed effects YES YES YES YES

HH fixed effects NO NO NO NO

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

Robust standard errors in parentheses

*** p¡0.01, ** p¡0.05, * p¡0.1

Notes: Column (1): share of land for which the household has a formal certificate of title; (2): share of land with a

certificate of customary ownership; (3): share of land with a certificate of occupancy; (4): share of land without any

certificate. Standard errors are clustered at the sub-county level. The analysis is performed via Tobit regression.

The outcome is constrained to be between 0 and 1, and is regressed on year fixed effects, the log of the lag of a price

index, and sub-county fixed effects. Controls include gender, age (linear and square), education and ethnicity of

the household head, region fixed effects. The price index is built as a geometrically-weighted index of agricultural

commodity prices, with weights equal to the sub-county-level average acreage of land harvested with each crop

as of year 2000.
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Table E.12: Asymmetric responses to prices

Latent outcomes

(1) (2) (3) (4)

property right cert. customary cert. occupancy no certificate

Panel A Increased share

price 0.012 0.005 0.211** -0.428***

(0.086) (0.039) (0.094) (0.103)

Observations 3,370 3,370 3,370 3,370

Number of HH 1,517 1,517 1,517 1,517

Outcome mean 0.074 0.021 0.077 0.16

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

Panel B Decreased share

price -0.148** 0.007 -0.070 0.159

(0.060) (0.010) (0.051) (0.108)

Observations 3,370 3,370 3,370 3,370

Number of HH 1,517 1,517 1,517 1,517

Outcome mean 0.053 0.018 0.033 0.26

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

Panel C Unchanged share

price 0.136 -0.012 -0.141 0.269**

(0.115) (0.039) (0.091) (0.136)

Observations 3,370 3,370 3,370 3,370

Number of HH 1,517 1,517 1,517 1,517

Outcome mean 0.873 0.961 0.89 0.58

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land for which the household has a formal certificate of title; (2): share of land with a

certificate of customary ownership; (3): share of land with a certificate of occupancy; (4): share of land without any

certificate. Standard errors are clustered at the sub-county level. The dependent variable is a dummy for whether

the household increased (Panel A), decreased (Panel B), or left unchanged (Panel C) the share of land under each

latent outcome variable from one period to the next. The dependent variable is linearly regressed on year fixed

effects, the log of the lag of a price index, and household fixed effects. Controls include gender, age (linear and

square), education and ethnicity of the household head, region fixed effects, lagged latent outcome variable. The

price index is built as a geometrically-weighted index of agricultural commodity prices, with weights equal to the

sub-county-level average acreage of land harvested with each crop as of year 2000.
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Table E.13: Regression with lead

(1) (2) (3) (4)

property right cert. customary cert. occupancy no certificate

price 0.042** 0.014 0.037** -0.084***

(0.018) (0.010) (0.015) (0.027)

price lead 0.079 0.030 -0.141*** -0.048

(0.070) (0.033) (0.052) (0.088)

Observations 5,275 5,275 5,275 5,275

Number of HH 1,828 1,828 1,828 1,828

Outcome mean 0.072 0.016 0.06 0.785

HH fixed effects YES YES YES YES

Year fixed effects YES YES YES YES

Additional Controls YES YES YES YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land for which the household has a formal certificate of title; (2): share of land with a

certificate of customary ownership; (3): share of land with a certificate of occupancy; (4): share of land without any

certificate. Standard errors are clustered at the sub-county level. The outcome is regressed on household and year

fixed effects, the log of the lag of a price index, and the log of the lead of a price index. Controls include gender, age

(linear and square), education and ethnicity of the household head, region fixed effects. The price index is built

as a geometrically-weighted index of agricultural commodity prices, with weights equal to the sub-county-level

average acreage of land harvested with each crop as of year 2000.
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(a) Optimal consumption
bundle

(b) The effect of a price in-
crease

Figure F.5: The demand for land titles: individual consumption choice

1.F Formalising the mechanisms

1.F.1 The individual maximisation problem: assumptions

Let us first assume that a representative farmer is faced with the choice whether to allocate

their income I to the acquisition of land titles T at a cost cT or to the purchase of a composite

consumption good X costing cX . In the absence of any constraint on the supply side (the

Government is able to issue all the land certificates the farmer demands), the maximisation

problem solved by the individual is

max
T,X

U(T,X)

s.t. cTT + cXX = I.

(1.9)

The problem leads to the standard system of equations determining the individual optimal

choice, which must satisfy equality of the marginal rate of substitution to the relative price and

the budget constraint:


MUT
MUX

= cT
cX

cTT + cXX = I.

(1.10)

The solution of the problem is represented by point E in Figure F.5a, at the tangency

between the individual’s indifference curve and their budget constraint. The location of point

E might in turn be affected by agricultural prices, in ways that depend on the set of assump-

tions that follow.

First, I assume that the marginal utility of substitution between land titles and other goods
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is a positive function of land value, land insecurity, and the capability (in an Amartya Sen’s

way) to reap the benefits stemming from the valuable resource in practice:

Assumption 1.
MUT
MUX

= u(land value
+

, insecurity
+

, capability
+

). (1.11)

Intuitively, one might expect the marginal utility from titling to be increasing in how much

the land is worth. This in turn could be modelled to be a positive function of the expected

future revenues that agricultural production on the plot will yield, as well as of any sunk in-

vestment the farmer has already undertaken on the land in terms of either past land improving

practices or product choice:

Assumption 2.

land value = v(E[revenuest+n]
+

, investmentt−m
+

). (1.12)

Abstracting from general equilibrium effects, future revenues will in turn positively de-

pend on the profitability of the crop mix harvested on the plot and, mechanically, on expected

agricultural prices E[Pt+n]:

Assumption 3.

E[revenuest+n] = r(profitability
+

,E[Pt+n]
+

). (1.13)

Turning to the second argument of function u in Assumption 1, the appeal of registering a

parcel of land should also be higher the higher the likelihood that a third party tries to unduly

take possession of the land, which will very likely be a positive function of land value and a

negative function of social capital:

Assumption 4.

insecurity = i(land value
+

, social capital
−

). (1.14)

Social capital will also positively affect the capability to benefit from the land, together with

one’s relative position in the social context of reference:

Assumption 5.

capability = c(social position
+

, social capital
+

). (1.15)
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Finally, I am also going to assume that functions u, v, and r are imperfectly separable in

their arguments, so that the effect of any change in one argument is magnified by its interaction

with the other ones:

Assumption 6.

∂2u

∂land value ∂capability
≥ 0 (1.16)

∂2v

∂E[revenuest+n] ∂investmentt−m
≥ 0 (1.17)

∂2r

∂E[Pt+n] ∂profitability
≥ 0. (1.18)

1.F.2 Predictions

If Assumptions 1-5 hold, we can expect the following set of predictions regarding the effect of

agricultural prices.

Prediction 1. If farmers predict price shocks to be persistent, an increase in current prices will

increase the future revenues obtainable from the land:

∂E[revenuest+n]

∂P
≥ 0. (1.19)

Prediction 2. By Prediction 1, an increase in prices will increase the value of land:

∂land value

∂P
=

∂v

∂E[revenuest+n]

∂E[revenuest+n]

∂P
≥ 0. (1.20)

Prediction 3. By Prediction 2, an increase in prices will also increase land insecurity:

∂insecurityt

∂P
=

∂i

∂land value

∂land value

∂P
≥ 0. (1.21)

Prediction 4. By Predictions 2-3, an increase in prices will increase the marginal rate of substi-

tution between land titles and other goods:

∂MUT
MUX

∂P
=

∂u

∂land value

∂land value

∂P
+

∂u

∂insecurity

∂insecurity

∂P
≥ 0. (1.22)

By Assumption 6, the effect is also stronger the higher past investment on the land, profitability
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of the harvested crop mix, and capability to benefit from favourable conditions on the market.

Prediction 4 results in a flattening of the individual’s indifference curve represented by the

dashed line in Figure F.5b: the individual now needs to be compensated by a higher quantity

of the composite good X in order to give up any amount of land titles.

If we now assume away any general equilibrium effects, if the farmer is a net producer of

agricultural goods we also have the following:

Prediction 5. Individual income will be an increasing function of prices:

∂I

∂P
≥ 0. (1.23)

This is reflected in Figure F.5b by a shift of the budget constraint away from the origin, as

shown by the dotted straight line. Taken together, the two effects from Predictions 4 and 5 give

us our final:

Prediction 6. By Propositions 4 and 5, an increase in crop prices will increase demand for land

titles:
∂T

∂P
≥ 0. (1.24)

In Figure F.5b, the combined effects of prices on both the budget constraint and the indiffer-

ence curve shift the individual’s optimal consumption bundle from point E to point E′, which

is characterised by both a higher level of land titles and a higher proportion of income spent

on titles with respect to other goods.
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1.G Household wealth

The wealth indicator used in Section 1.6.1 is built based on the first principal component from

principal component analysis on a set of the assets owned by households at baseline.44 After

building the wealth index, I consider a household wealthy if they belong to the last quintile of

the wealth distribution in their district of residence.

The specific items composing the wealth index are the following:

a Durable goods, appliances, buildings, and vehicles: furniture and furnishings, bed net,

appliances, mobile phone, jewellery, electronic equipment, generator, solar panel or elec-

tric inverters, other goods, bicycle, motorcycle, other vehicles, own house, other build-

ings.

b Housing characteristics: floor made of earth, floor made of earth and cow dung, floor

made of cement, floor made of tile, floor made of bricks, floor made of stones, floor made

of other material; walls made of straw, walls made of mud and poles, walls made of

timber, walls made of unburnt bricks, walls made of burnt bricks and mud, walls made

of burnt bricks and cement, walls made of cement, walls made of stones, other walls;

roof made of straw, roof made of mud, roof made of wood, roof made of iron, roof made

of asbestos, roof made of tile, roof made of tin, roof made of cement, other roof.

c Sanitation: covered pit latrine private, covered pit latrine shared, vip latrine private, vip

latrine shared, uncovered pit latrine, flush toilet private, flush toilet shared, bush, other

toilet.

d Main source of drinking water: private connection to pipeline, public tap, borehole, pro-

tected well or spring, unprotected well or spring, river, vendor, gravity flow scheme,

rain, other source.

e Type of stove and cooking fuel: traditional metal stove, traditional 3-stone stove, improved

charcoal stove, improved firewood stove, gas, paraffine stove, electric plate, other stove;

firewood, charcoal, paraffine or kerosene, electricity, gas, other cooking fuel.

f Source of light: electricity, paraffine, paraffine lamp, firewood, solar light, other source.

44See e.g. Bollen et al. (2001); Filmer & Pritchett (2001); Montgomery et al. (2000); O’Donnel et al. (2008) on the
construction of asset-based household wealth indicators.
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Figure G.6 shows the scree plot. The eigenvalue for the first component is more than twice

as large as the eigenvalue for the second.

The factor loadings on all variables for the first principal component used to build the

wealth index are reported in Table G.14.

Figure G.6: Principal component analysis on wealth - Scree plot

Notes: The figure graphs each eigenvalue against the component number after principal component analysis.

Data source: LSMS, year 2005.
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Table G.14: Principal component analysis on wealth - Factor loadings

Loadings

roof made of straw .1971007

roof made of mud -.0219248

roof made of wood -.0071297

roof made of iron -.1854594

roof made of asbestos -.0322543

roof made of tile -.0412972

roof made of cement -.0127315

other roof material .0129457

walls made of straw .0125629

walls made of mud and poles .1421961

walls made of timber -.0079697

walls made of unburnt bricks .0884093

walls made of burnt bricks and mud -.0074152

walls made of burnt bricks and cement -.2365121

walls made of cement blocks -.0488478

walls made of stone -.0028293

other wall material .0093934

floor made of earth .1138798

floor made of earth and cow dung .1453288

floor made of cement -.2745159

floor made of tile -.046062

floor made of bricks .0020933

floor made of stone -.0193694

other floor material -.0133219

drink. water: private connection to pipeline -.1312421

drink. water: public tap -.1626505

drink. water: bore hole .0830105

drink. water: protected well/spring .0148889

drink. water: unprotected well/spring .082033

drink. water: river .0514385

drink. water: vendor -.0829882

drink. water: gravity flow scheme .0108353

drink. water: rain -.0175871

drink. water: other .008065

toilet: covered pit latrine private .0068214

toilet: covered pit latrine shared -.0995826

toilet: vip latrine private -.0511283

toilet: vip latrine shared -.0543006

toilet: uncovered pit latrine .0740196

Loadings

toilet: flush toilet private -.0918565

toilet: flush toilet shared -.0627815

toilet: bush .1217267

other toilet -.0060681

light: electricity -.2262219

light: paraffine -.1254648

light: paraffine lamp .2207244

light: firewood .0758705

light: solar -.0170949

other light -.0408864

cooking fuel: firewood .2866383

cooking fuel: charcoal -.2712517

cooking fuel: paraffine/kerosene -.0368456

cooking fuel: electricity -.0378569

cooking fuel: gas -.038862

other cooking fuel -.0438657

stove: traditional metal -.2588895

stove: traditional 3-stone .2605103

stove: improved charcoal -.0479941

stove: improved firewood .0094725

stove: gas -.038862

stove: paraffine -.0475177

stove: electric plate -.0378569

other stove -.0428259

own house -.1505768

own other buildings .0151872

own furniture .0729379

own furnishings .0489412

own bednets .1339058

own appliances .1532471

own electronic equipment .136694

own generator .0512669

own solar panel/electric inverters .0279357

own bicycle -.0220965

own motorcycle .0469672

own other transport .0841136

own jewellery .1459691

own mobile phone .2265159

own other .0484945

Data source: LSMS, year 2005.
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1.H Testing for unit roots in price series

In time series analysis, a situation where the effect of a shock is permanent without fading

away over time is described by a series with stochastic trends, containing a unit root. A series

where the effect of a shock will only be transitory before the series reverts back to its long-term

mean or trend is instead referred to as (trend) stationary, and has no unit roots.45

Here, I consider international commodity price data for the period 1957-2013,46 and I test

for the presence of a unit root in the price series. For each price series, I conduct an augmented

Dickey-Fuller unit root test, where the null hypothesis is the presence of a unit root (cf. Fuller,

1996 for details), and report the p-values of the test in Figure H.7.

As all bars in the Figure are well above 0.5, the test is far from rejecting the presence of a

unit root for any of the commodities considered even at very low significance levels.

Figure H.7: P-values from augmented Dickey-Fuller unit root test

Notes: H0: time series has a unit root. The model allows for four lags and a time trend. The null hypothesis is

rejected at standard significance levels for values of the p-value to the left of the blue vertical line.

Data sources: Commodity prices from Bazzi & Blattman (2014) and IMF International Financial Statistics. The price

series cover the period 1957-2013.

45Evidence by Ghoshray (2011) for the period 1900-2003 shows that, although results tend to depend on both
sample size and the specific unit root test chosen, there are roughly as many primary commodities exhibiting a
unit root as there are stationary ones. The picture is also confirmed by Bazzi & Blattman (2014).

46International commodity prices for the years until 2004 come from the series built by Bazzi & Blattman (2014),
available to the public in the online appendix to their paper.
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1.I Ethnic groups in Uganda

The population of the main ethnic groups in Uganda as of year 2002 is reported in Table I.15,

while Figure I.8 reports the predominant ethnicities in each district in the same year. Data come

from a 10 percent sample of the 2002 Ugandan Population and Household Census (Bureau of

Statistics, Uganda) and were retrieved from IPUMS.47

Figures I.9-I.14 visualise the ethnic distribution in the 37 main ethnic areas identified in the

2002 Ugandan Census, alongside the point estimates of both ethnic concentration (see Section

1.8.4) and ethnic polarisation (cf. infra).

Figure I.8: Predominant ethnicities by district, Uganda 2002

Data source: 10 percent sample of the Ugandan Population and Household Census (Bureau of Statistics, Uganda),

year 2002.

47Minnesota Population Center. Integrated Public Use Microdata Series, International: Version 6.4 [Machine-
readable database]. Minneapolis: University of Minnesota, 2015.
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Table I.15: Population by ethnic group

Ethnic Group Population

Acholi 116960

Alur 54062

Baamba 3711

Babukusu 1599

Babwisi 7045

Bafumbira 46301

Baganda 421284

Bagisu 113898

Bagungu 4904

Bagwe 7568

Bagwere 41599

Bahehe 408

Bahororo 18111

Bakenyi 6465

Bakhonzo 61603

Bakiga 172780

Banyabindi 1467

Banyakole 238219

Banyara 2224

Banyarwanda 31995

Banyole 34588

Banyoro 68646

Baruli 14594

Basamia 28602

Basoga 211516

Basongora 1089

Batagwenda 4731

Batoro 61812

Batuku 2222

Ethnic Group Population

Batwa 672

Chope 2052

Dodoth 33657

Ethur 5539

Ik (Teuso) 1573

Iteso 160089

Jie 15079

Jonam 9203

Jopadhola 37238

Kakwa 13241

Karimojong 26915

Kebu (Okebu) 3326

Kuku 3500

Kumam 17538

Langi 151614

Lendu 1140

Lugbara 103406

Madi 30024

Mening 201

Mvuba 106

Napore 3092

Nubi 2641

Nyangia 1543

Pokot 7326

Sabiny 18390

So (Tepeth) 2186

Other Ugandans 9573

Missing/non-Ugandan 56582

Total 2497449

Data source: 10 percent sample of the Ugandan Population and Household Census (Bureau of Statistics, Uganda),

year 2002.
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Figure I.9: Ethnic distribution by district, Uganda 2002

Data source: 10 percent sample of the Ugandan Population and Household Census (Bureau of Statistics, Uganda),

year 2002. HHI is the Herfindahl-Hirschman index of ethnic concentration. ER is the Esteban-Ray index of ethnic

polarisation.
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Figure I.10: Ethnic distribution by district, Uganda 2002 (cont’d)

Data source: 10 percent sample of the Ugandan Population and Household Census (Bureau of Statistics, Uganda),

year 2002. HHI is the Herfindahl-Hirschman index of ethnic concentration. ER is the Esteban-Ray index of ethnic

polarisation.
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Figure I.11: Ethnic distribution by district, Uganda 2002 (cont’d)

Data source: 10 percent sample of the Ugandan Population and Household Census (Bureau of Statistics, Uganda),

year 2002. HHI is the Herfindahl-Hirschman index of ethnic concentration. ER is the Esteban-Ray index of ethnic

polarisation.
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Figure I.12: Ethnic distribution by district, Uganda 2002 (cont’d)

Data source: 10 percent sample of the Ugandan Population and Household Census (Bureau of Statistics, Uganda),

year 2002. HHI is the Herfindahl-Hirschman index of ethnic concentration. ER is the Esteban-Ray index of ethnic

polarisation.
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Figure I.13: Ethnic distribution by district, Uganda 2002 (cont’d)

Data source: 10 percent sample of the Ugandan Population and Household Census (Bureau of Statistics, Uganda),

year 2002. HHI is the Herfindahl-Hirschman index of ethnic concentration. ER is the Esteban-Ray index of ethnic

polarisation.



89

Figure I.14: Ethnic distribution by district, Uganda 2002 (cont’d)

Data source: 10 percent sample of the Ugandan Population and Household Census (Bureau of Statistics, Uganda),

year 2002. HHI is the Herfindahl-Hirschman index of ethnic concentration. ER is the Esteban-Ray index of ethnic

polarisation.
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1.J Alternative measures of social capital

I replicate the results of Section 1.8.4 using two alternative measures of social capital: (i) I

define low social capital as ethnic polarisation rather than just ethnic fragmentation; and (ii) I

exploit information on self-reported trust levels in the communities where farmers live.

I measure ethnic polarisation building on the Esteban-Ray index (Esteban & Ray, 1994).

Given a population composed of N ethnic groups indexed by i = 1 . . . N , each one with pop-

ulation share si and income yi, the Esteban-Ray index is computed as

ER = K

N∑
i=1

N∑
j=1

s1+α
i sj

∣∣yi − yj∣∣, (1.25)

where K is a scaling factor and α ∈ [0; 1.6] is a parameter measuring the degree of polarisation

sensitivity. Alesina et al. (2003) point out that, to compute this measure for ethnically defined

groups, one lacks a measure of the distance between groups
∣∣yi − yj∣∣, and that the response

in the literature has been to set it constant across all pairwise comparisons where i 6= j. I

therefore set the term to 1 for every i 6= j. Following Alesina et al., I set K and α equal to 1

and 0.8, respectively. I then define an ethnic area to be highly polarised if it belongs to the top

quartile of the distribution of the Esteban-Ray index across the country.

For trust levels, I exploit a set of questions, in the 2005 household survey, asking farmers

how much they trust people in their community on a scale from 1 to 5 (with 5 being highest).

The information is available for co-villagers belonging to both the same and a different ethnic

group as the respondent, so by summing these two I obtain a general trust score ranging from

2 (low trust) to 10 (high trust). I then aggregate the individual information to build district

averages, and define high-social-capital districts as those belonging to the top 25 percent of the

distribution of the mean trust score thus obtained.

In Table J.16, I check how the Esteban-Ray polarisation index and the average trust score

correlate with the concentration index that I use as my proxy for social capital in Section 1.8.4.

As expected, ethnic concentration and trust are positively correlated, whereas ethnic polarisa-

tion correlates negatively with both other indices.

The replication of the analysis from Section 1.8.4 is reported in Tables J.17-J.20. Although

results are somewhat less precisely estimated, their overall qualitative interpretation is in line
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with what is presented in the main body of the chapter. In particular, when prices increase

and social capital is higher: (i) perceived land insecurity does not increase; and (ii) privileged

groups benefit less, and disadvantaged ones more. Interestingly, the differences by ethnicity

outlined in Table 1.15 disappear as soon as I consider the non-ethnic-based measure of social

capital, in Panel E of Table J.20.

Table J.16: Social capital - various definitions

INDICATOR HHI ER Trust score

HHI 1

ER -0.834*** 1

Trust score 0.345*** -0.421*** 1

*** p<0.01, ** p<0.05, * p<0.1

Notes: HHI is the Herfindahl-Hirschman concentration index on ethnic population shares. ER is the Esteban-Ray

polarisation index on ethnic population shares, built with the normalisations proposed in Alesina et al. (2003).

Trust score is the average at the district level of an index of how much individuals trust other people living in

their community, spanning the range [2-10].
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Table J.17: Social capital and insecurity

Polarisation

(1)

perceived insecurity

price 0.050**

(0.020)

price×social capital -0.028

(0.026)

Observations 2,565

Number of HH 860

Outcome mean 0.081

HH fixed effects YES

Year fixed effects YES

Additional Controls YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land on which the household feels insecure. Land insecurity is defined as the house-

hold being concerned that someone may dispute their property or use rights. Standard errors are clustered at

the sub-county level. The outcome is regressed on household and year fixed effects, the log of the lag of a price

index, an indicator for high social capital, and an interaction of the latter two. Controls include gender, age (lin-

ear and square), education and ethnicity of the household head, region fixed effects. The price index is built

as a geometrically-weighted index of agricultural commodity prices, with weights equal to the sub-county-level

average acreage of land harvested with each crop as of year 2000. High social capital is proxied by ethnically

concentrated areas (top quartile of the Herfindahl-Hirschman concentration index on ethnic population shares)

that are also non-polarised. Low social capital is proxied by ethnically polarised areas (top 25 percent of the

distribution of the Esteban-Ray index on ethnic population shares).



93

Table J.18: Social capital and insecurity

Trust levels

(1)

perceived insecurity

price 0.023

(0.020)

price×social capital -0.008

(0.021)

Observations 5,271

Number of HH 1,826

Outcome mean 0.126

HH fixed effects YES

Year fixed effects YES

Additional Controls YES

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land on which the household feels insecure. Land insecurity is defined as the house-

hold being concerned that someone may dispute their property or use rights. Standard errors are clustered at

the sub-county level. The outcome is regressed on household and year fixed effects, the log of the lag of a price

index, an indicator for high social capital, and an interaction of the latter two. Controls include gender, age (linear

and square), education and ethnicity of the household head, region fixed effects. The price index is built as a

geometrically-weighted index of agricultural commodity prices, with weights equal to the sub-county-level aver-

age acreage of land harvested with each crop as of year 2000. High social capital is proxied by the districts with

the highest percentage of individuals reporting high levels of trust in people living in their community in 2005.

High-social-capital districts are those belonging to the top 25 percent of the distribution at the district level of an

average trust score taking values in the range [2-10].
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Table J.19: Social position and social capital - Polarisation

(a) (b) (1) (2) (3) (4)

SUBSAMPLE property cert. cert. no

right customary occupancy certificate

Panel A

high price ×wealthy -0.058** 0.012 -0.003 0.020

social capital (0.026) (0.032) (0.018) (0.067)

low price ×wealthy 0.006 0.012 0.008 -0.053

social capital (0.021) (0.009) (0.013) (0.037)

difference *

Panel B

high price × educated 0.077 -0.095** 0.031 -0.105

social capital (0.068) (0.036) (0.039) (0.101)

low price × educated 0.011 0.076* 0.007 -0.193**

social capital (0.080) (0.045) (0.054) (0.089)

difference ***

Panel C

high price × politician -0.055 -0.048** -0.039** 0.164**

social capital (0.036) (0.023) (0.016) (0.064)

low price × politician 0.029 -0.008 0.058** -0.057

social capital (0.055) (0.006) (0.027) (0.061)

difference * *** **

Panel D

high price × female head -0.028 0.042 0.066** -0.206***

social capital (0.030) (0.029) (0.029) (0.076)

low price × female head 0.011 -0.003 -0.016 0.004

social capital (0.022) (0.006) (0.011) (0.030)

difference *** **

Panel E

high price ×minority -0.148* -0.100*** -0.048 0.205**

social capital (0.078) (0.032) (0.031) (0.095)

low price ×minority 0.071*** 0.000 0.014 -0.082**

social capital (0.023) (0.014) (0.016) (0.035)

difference *** *** * ***

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land for which the household has a formal certificate of title; (2): share of land with

a certificate of customary ownership; (3): share of land with a certificate of occupancy; (4): share of land without

any certificate. Standard errors are clustered at the sub-county level. The regression is performed on the sub-

sample identified in Column (a). In each panel, the outcome is regressed on household and year fixed effects,

the log of the lag of a price index, an indicator for belonging to the category displayed in Column (b), and an

interaction of the latter two. Controls include gender, age (linear and square), education and ethnicity of the

household head, region fixed effects. The price index is built as a geometrically-weighted index of agricultural

commodity prices, with weights equal to the sub-county-level average acreage of land harvested with each crop

as of year 2000. Wealthy is an indicator for belonging to the highest wealth quintile in the district. Educated is an

indicator for having a household head with at least some upper secondary education. Politician is an indicator for

being related to a local council member. Female head is an indicator for female household head. Minority is an

indicator for not belonging to the predominant ethnicity in the district. High and low social capital are proxied by

ethnically concentrated, non-polarised, and polarised areas, respectively. Concentrated and fragmented areas are

those belonging to the top 25 and bottom 75 percent of the distribution of the Herfindahl-Hirschman concentration

index on ethnic population shares. Polarised and non-polarised areas are those belonging to the top 25 and bottom

75 percent of the distribution of the Esteban-Ray index on ethnic population shares.
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Table J.20: Social position and social capital - Trust levels

(a) (b) (1) (2) (3) (4)

SUBSAMPLE property cert. cert. no

right customary occupancy certificate

Panel A

high price ×wealthy 0.018 0.030 -0.046** -0.027

social capital (0.048) (0.030) (0.021) (0.071)

low price ×wealthy -0.013 0.017* 0.011 -0.032

social capital (0.014) (0.009) (0.015) (0.027)

difference **

Panel B

high price × educated -0.055 0.098 -0.024 -0.027

social capital (0.073) (0.065) (0.043) (0.074)

low price × educated 0.011 -0.025 -0.012 -0.056

social capital (0.059) (0.034) (0.055) (0.068)

difference *

Panel C

high price × politician -0.106*** -0.029 -0.021 0.162**

social capital (0.021) (0.026) (0.024) (0.061)

low price × politician 0.073** -0.021** 0.048* -0.066

social capital (0.033) (0.010) (0.025) (0.048)

difference *** ** ***

Panel D

high price × female head 0.056 0.029 0.046 -0.152**

social capital (0.045) (0.027) (0.038) (0.062)

low price × female head -0.016 -0.011 -0.024 0.012

social capital (0.020) (0.009) (0.015) (0.026)

difference * **

Panel E

high price ×minority 0.043 0.022 0.040 -0.108*

social capital (0.054) (0.025) (0.044) (0.058)

low price ×minority 0.031 0.005 -0.010 -0.035

social capital (0.021) (0.012) (0.025) (0.033)

difference

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): share of land for which the household has a formal certificate of title; (2): share of land with a

certificate of customary ownership; (3): share of land with a certificate of occupancy; (4): share of land without any

certificate. Standard errors are clustered at the sub-county level. The regression is performed on the sub-sample

identified in Column (a). In each panel, the outcome is regressed on household and year fixed effects, the log of

the lag of a price index, an indicator for belonging to the category displayed in Column (b), and an interaction

of the latter two. Controls include gender, age (linear and square), education and ethnicity of the household

head, region fixed effects. The price index is built as a geometrically-weighted index of agricultural commodity

prices, with weights equal to the sub-county-level average acreage of land harvested with each crop as of year

2000. Wealthy is an indicator for belonging to the highest wealth quintile in the district. Educated is an indicator

for having a household head with at least some upper secondary education. Politician is an indicator for being

related to a local council member. Female head is an indicator for female household head. Minority is an indicator

for not belonging to the predominant ethnicity in the district. High social capital is proxied by the districts with

the highest percentage of individuals reporting high levels of trust in people living in their community in 2005.

High- and low-social-capital districts are those belonging to the top 25 and bottom 75 percent of the distribution

at the district level of an average trust score taking values in the range [2-10].
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CHAPTER 2
TO TRADE OR NOT TO TRADE? LOCAL LABOUR MARKET EFFECTS OF A

FREE TRADE AGREEMENT IN HONDURAS

2.1 Introduction

The widespread resurgence of protectionist sentiments, which has recently received extensive

media coverage following various developments on the global political scene,1 has spurred

concerns among economists and international organisations alike. Past trade barriers are be-

ing removed only slowly, and efforts to further reduce trade costs are facing increasing oppos-

ition. Both the International Monetary Fund (2016) and the World Bank (2016), in turn, stress

how these developments are holding back trade growth, which overall weakness in economic

activity in the aftermath of the global financial crisis has been already hampering since 2012.

In particular, the World Bank (2016) warns that this might significantly jeopardise growth in

emerging and developing countries.

Nonetheless, as mounting evidence documents substantial and long-lasting adjustment

costs associated with trade-induced structural changes (cf. e.g. Dix-Carneiro & Kovak, 2015), it

is to an extent no wonder that popular support for trade integration is currently low – and that

politicians with a short-run horizon may be keen on riding that wave. To counter the recent

uptick of protectionism, it is therefore imperative for economists and policy-makers to achieve

a more thorough understanding of the costs embedded in the path to free trade.

This chapter provides evidence on the short-run effect of trade liberalisation on incomes

and labour market outcomes in a lower middle income country. While both existing evidence

I acknowledge helpful suggestions and comments by David Atkin, Abhijit Banerjee, François Bourguignon,
Luciano Ciravegna, Carlo Devillanova, David Dorn, Marcel Fafchamps, James Fenske, Simone Ghislandi, Douglas
Gollin, Andrés Ham, Elhanan Helpman, Beata Javorcik, Nathan Nunn, Natalie Quinn, Simon Quinn, Ferdinand
Rauch, Arthur Silve, and participants in the Firms and Development Group meetings at the University of Oxford
and in the Informal Workshop on Quantitative Development Studies at the University of Oxford.

1Examples range from the “Brexit” decision of the United Kingdom to leave the European Union to the am-
bivalence of the United States towards regional trade agreements, like the North-America Free Trade Agreement
(NAFTA) with Canada and Mexico, the Trans-Pacific Partnership (TPP) with twelve Pacific Rim countries, and the
Transatlantic Trade and Investment Partnership (TTIP) with the European Union.
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and current public discourse mainly tend to focus on economically big actors, in this study

I document these effects for a small, lower middle-income economy engaging in a free trade

agreement with a much richer partner. Specifically, the chapter focusses on the impact of the

Dominican Republic - Central America Free Trade Agreement (DR-CAFTA) across regions in

Honduras.

DR-CAFTA is a free trade agreement between the United States, five Central American

countries, and the Dominican Republic, which was signed in 2004. The agreement consisted

in significant reductions in the tariffs imposed by Central American countries on imports from

the United States, with immediate tariff elimination for a wide range of product categories. At

the same time, the US consolidated and extended the existing preferential treatment granted

to imports from Central America under the Caribbean Basin Initiative (CBI) and the United

States - Caribbean Basin Trade Partnership Act (CBTPA). Moreover, the agreement featured

a number of special provisions on non-tariff trade barriers, from public sector investment to

labour and environmental standards.

Honduras, one of the poorest countries in Latin America,2 constitutes an excellent natural

experiment to study the development effects of a trade agreement when the economic sizes

of the two parties are strongly unbalanced. In principle, trade theory often predicts that the

more the partners differ, the higher the gains from trade liberalisation, but there are various

arguments running in the opposite direction. The degree of subsidisation still provided by

richer countries to their export products may for instance generate an uneven playing field for

domestic producers in poorer parts of the world. Moreover, the imbalance in terms of value

added of the exports of high- vs. middle- and low-income countries might make the latter

worse-off. For example, Hausmann et al. (2007) make a convincing case that the type of goods

in which a country specialises has important implications for subsequent economic perform-

ance: ceteris paribus, an economy is better-off producing the goods that richer countries export.

Finally, despite claims that so-called “North-South” trade agreements represent a driver of

technology spillovers from developed to developing economies, Acemoglu & Zilibotti (2001)

warn that this can be beneficial to the receiving “South” economy only insofar as the techno-

logy transferred is “appropriate” for its stage of development.

2The per-capita GDP of the US was more than twenty times that of Honduras at the time DR-CAFTA was signed
(World Bank National Accounts data).
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For my analysis, I exploit regional variation in trade exposure per worker, building an

index that weights national trade flows by the structure of regional labour force composition

prior to negotiation of the agreement. I find that DR-CAFTA depressed household income and

wealth in the regions most exposed to trade. After providing evidence that workers in trade-

intense areas cannot relocate either to other regions or to different sectors of employment, I

interpret my main findings in a framework of segmented local labour markets. I show that

areas more intensely affected by the trade agreement experienced a substantial wage shock,

which spread to various sectors of the economy rather than being confined to the tradable

sector. Moreover, a seeming reduction in unemployment, observed in highly trading areas,

actually masked a movement of workers either out of the labour force or to low-earning self-

employment activities.

These findings are in line with a growing strand of research that documents strong hetero-

geneity in local labour-market responses to national-level trade shocks, which reinforce exist-

ing patterns of within-country inequality (see e.g. Autor et al., 2016; Dix-Carneiro & Kovak,

2015; Topalova, 2010). In particular, these recent studies are concerned with the adjustment

process to trade liberalisation, in the absence of factor mobility across productive sectors or

geographical locations. As Dix-Carneiro & Kovak (2015) point out, these adjustment costs are

not necessarily just a short-run phenomenon, and may fade out only several years after a trade

shock. Consequently, traditional social safety nets providing temporary relief might not be

sufficient to counter intra-national inequalities – which could then prove more persistent in

time than is commonly assumed.

In this sense, my paper provides an example of a concrete rationale for the recent distrust

in trade integration, which public discourse increasingly sees as producing benefits only for a

lucky few (International Monetary Fund, 2016). This logic becomes in fact more understand-

able if trade does indeed create unbalanced opportunities within countries, and if the resulting

costs and benefits are not adequately redistributed over winners and losers.

The rest of the chapter is organised as follows: Section 2.2 summarises existing literat-

ure on the topic and highlights the original contribution of my research; Section 2.3 describes

DR-CAFTA and provides some background evidence on recent patterns of Honduran trade;

Section 2.4 describes the data sources and outlines my empirical strategy; Section 2.5 reports
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the results of the estimation, along with some robustness checks; Section 2.6 explores the mech-

anisms driving my main findings; and Section 2.7 concludes.

2.2 Related literature

My work contributes to the vast literature trying to weight the growth opportunities of trade

liberalisation3 against its welfare and distributional challenges.

First, the chapter speaks to the literature on trade and poverty. McCulloch et al. (2001)

identify three main channels that could drive the positive or negative effect of trade policies

on poverty. First, trade liberalisation will change the government’s fiscal position through a

fall in tariff revenues, but also higher tax revenues on the profits of growing firms: which of

these effects prevails will determine the extent of resources available for anti-poverty policies.

Second, price changes factor both into the consumption decisions of households and in the

value of their production, and therefore have an a priori ambiguous net effect on their living

standards. Third, firm profits will be affected by trade and so will returns to factors of produc-

tion, with repercussions on employment and wages. I provide evidence on the third channel,

studying how free trade affects labour market outcomes in the regions whose productive struc-

ture more closely matches the patterns of trade.

As regards inequality, the fact that trade has differential effects across sectors of an economy

dates back to the Stolper-Samuelson result, which posits that a rise in the price of a good

will increase the return to the factor used intensively in the production of that good, thereby

unequally spreading the benefits of trade among the owners of different factors of production.4

More recently, Melitz (2003) theorised that, in the adjustment to the opening of trade, market

shares are reallocated towards bigger and more efficient firms, squeezing out of the market

the least productive ones. The result has found empirical support in various studies (see e.g.

Iacovone et al., 2013 or Bloom et al., 2015), and again underscores the fact that the process of

trade liberalisation has its winners and losers.

I complement this literature providing evidence that the short-run effect of trade liberal-

3See Sachs & Warner 1995, Frankel & Romer 1999, or Dollar & Kraay 2004, for formal tests of the link between
openness and growth.

4The evidence on this result is rather mixed: Acemoglu (2003), and Feenstra & Hanson (1996, 2003), for example,
find empirical support for the hypothesis, whereas Anderson (2005) and Goldberg & Pavcnik (2007) obtain opposite
results.
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isation is indeed an unequal distribution of costs and benefits within the economy, and that

regions where the existing composition of production and employment predicts a higher in-

tensity of trade are relatively penalised with respect to the rest of the country. My paper,

however, departs from the traditional approach to the study of trade-induced domestic in-

equality, and joins the increasingly popular strand of research that addresses the inequality

threats resulting from variation in local labour-market responses to national trade shocks.

These studies share a focus on the adjustment cost of trade liberalisation, caused by the in-

ability of workers (and factors of production in general) to move to a different firm, industry or

location in response to a trade-related shock. Both empirical and theoretical research show that

local labour market frictions result in reduced employment, wage losses, reduced consump-

tion and increased poverty where the trade shock is more intense (Autor et al., 2014, 2016;

Dauth et al., 2014; Faber, 2014; Galle et al., 2015; Topalova, 2010). Menezes-Filho & Muend-

ler (2011) also document how labour market frictions can trap workers in lower productivity

firms and industries, or push them to the informal sector or even to idleness. Furthermore,

against conventional wisdom,5 Dix-Carneiro & Kovak (2015) provide evidence that the spatial

differences in local labour market outcomes induced by low labour mobility do not fade away

over time. Similarly, Hollweg et al. (2014) also report that the simulated adjustment period of

sectoral wages and employment following a trade shock ranges from 2 to 15 years, with a new

steady state typically reached within 10 years. Davidson & Matusz (2010), on the other hand,

go as far as to claim that if labour reallocations are costly, there may even be no gains from

trade at all.

I contribute to this literature adding supporting evidence on the spatial inequalities in-

duced by trade liberalisation, and identifying the set of mechanisms that may be driving the

result. In particular, I show that the wage channel is particularly strong, and that adjustments

on the extensive margin are primarily due to a transition of workers away from formal activ-

ities and into the informal sector. Moreover, while most existing research tends to focus on

relatively big economies,6 I am among the first to document these effects for a very poor and

5See e.g. Blanchard & Katz (1992), Bound & Holzer (2000).
6For instance, Autor et al. (2014), Autor et al. (2016), Dauth et al. (2014), Galle et al. (2015), and Hakobyan &

McLaren (2016) focus on workers in Germany and the United States. As regards poorer yet economically big coun-
tries, Faber (2014) studies consumption across Mexican households, Dix-Carneiro & Kovak (2015) and Menezes-
Filho & Muendler (2011) analyse Brazilian labour markets, and Hasan et al. (2012) and Topalova (2010) investigate
poverty patterns across Indian districts.
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very small country. Other than from a purely developmental perspective, this is quite relev-

ant for research in trade too, as most theories in the discipline rely on the presumption that

gains from trade are highest for so-called “small open economies”. A small country, it is ar-

gued, has the most to benefit from opening up to trade, as it is relatively easier to specialise

in the production of fewer commodities, export the surplus production to large, high-demand

countries, and benefit from cheaper imports from the rest of the world. When an economy is

not big enough to influence international prices, it should also gain the most in terms of ag-

gregate welfare from the elimination of tariffs and other trade barriers. Here however, I show

that this is not necessarily the case if labour adjustments do not minimise mobility costs across

industries and locations.

Finally, the paper is also relevant from a policy evaluation point of view, as it signific-

antly complements the study of the effects of DR-CAFTA. Existing evaluations feature both

cross-country analyses (Francois et al., 2008; Taylor et al., 2010) and individual case-studies

(Bussolo & Niimi, 2009; Filipski et al., 2011; Morley et al., 2007; Pörtner, 2003). In particular,

Cuesta (2005) and Morley et al. (2008) focus specifically on Honduras. All these contributions,

however, consist in ex-ante studies performed via simulation, whereas, to the best of my know-

ledge, no one has yet conducted an ex-post assessment of the actual effect of the agreement.

Despite attracting a relatively modest interest on the part of economists and international ob-

servers because of the small size of the Central American countries involved, the agreement in

fact constituted a major economic and political step for its signatories, a number of which also

happen to be among the region’s poorest.7 Assessing its impact therefore represents a useful

exercise in itself, of interest to both policy-makers and practitioners in international develop-

ment.

2.3 DR-CAFTA and Trade in Honduras

DR-CAFTA is a free trade agreement signed by Costa Rica, El Salvador, Guatemala, Honduras,

Nicaragua, the Dominican Republic, and the United States, between May and August 2004.

The treaty, which Honduras ratified in April 2006, is a collection of bilateral free trade agree-

ments between the United States and the other signatories, and does not change the existing

7Evidence from the World Bank’s World Development Indicators.
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trade arrangements between the Central American countries themselves.

The treaty was aimed at consolidating and formalising the existing benefits provided by

the Caribbean Basin Initiative (CBI) and the United States - Caribbean Basin Trade Partnership

Act (CBTPA).8 Under DR-CAFTA, Honduran products mentioned in the CBI/CBTPA were

granted preferential access to the US market on a permanent basis, and with fewer access

restrictions. Maquila textile products from DR-CAFTA or NAFTA9 signatory countries were

also granted immediate duty-free access to the United States. On the other hand, the Central

American countries and Dominican Republic agreed to move towards a trading system with

the United States that would be free of tariffs and other trade barriers (Cuesta, 2005; Jansen

et al., 2007).

Upon signature of DR-CAFTA, the partner countries agreed on a gradual tariff removal

scheme that set a differential pattern of liberalisation across various groups of commodities (cf.

Appendix Table A.1).10 Tables A.2 and A.3 in the Appendix report the average percent reduc-

tion in tariffs for 2-digit commodity categories in Honduras (Column 3) and the US (Column

4) between 2005 and 2007. Overall, 21 over 87 categories experienced a complete elimination

of tariffs, and more than a third underwent a reduction of 75 percent or more. Not surprisingly,

the commodities subject to the mildest tariff variation (less than 25 percent) are mainly com-

prised of primary agricultural products. Given their high socio-economic salience in the two

countries, white corn and sugar constitute important exceptions to the overall move towards

trade opening, and were respectively not liberalised in Honduras and the US (Cuesta, 2005).

Other than tariff cuts, the DR-CAFTA stipulation also included major agreements on public

sector investment, customs, financial services, telecommunications, e-commerce, intellectual

property, transparency, and labour and environmental standards.

In terms of trade volumes, Figure 2.1 offers evidence that the accession of Honduras to

CAFTA coincides with the start of an intensification of Honduran bilateral trade flows with
8The Caribbean Basin Initiative (CBI), enforced in January 1984 and renewed in September 1995, was a unilateral

act whereby the US granted preferential treatment (duty-free or lower than applicable preferential tariffs) to many
products imported from 24 Caribbean and Central American countries. The United States - Caribbean Basin Trade
Partnership Act (CBTPA) later extended the CBI treatment to additional products (most notably apparel products),
and granted a similar benefits scheme as the one applied to Mexican products under the North-America Free Trade
Agreement (NAFTA). The application of CBI and CBTPA lowered the average tariff applied to Central-American
imports into the United States to around 2.7 and 2.6 percent, respectively (Cuesta, 2005).

9The North America Free Trade Agreement, signed by Canada, Mexico, and the United States, came into force
in January 1994.

10Although the tariff-reduction categories are roughly the same for all participants in the agreement, the specific
commodities entering each group vary across countries.
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the United States. The figure visualises the trade flows of Honduras with the US over the last

20 years. Trade with the US was relatively stagnant until 2003, but gained momentum in the

years marking the signing and enactment of DR-CAFTA, enclosed between the two vertical

lines in the figure. Both imports and exports almost doubled in the time span from 2004 to

2006. After that, growth of both trade flows experienced a slowdown during the core years of

the recent financial crisis (imports dropped by nearly 20 percent between 2007 and 2009, while

exports almost flattened), followed by a sustained recovery.

Figure 2.1: Honduras-US trade volumes

Notes: Trade flows are in constant 2010 USD. The first vertical line marks the ratification of DR-CAFTA in 2004,
the second its enforcement by Honduras in 2006.

Data sources: Trade flows from UN-ComTrade, HS1992; Price deflator from World Bank National Accounts.

2.4 Data and Empirical Strategy

2.4.1 Data Sources

The data used in this paper are retrieved from four different sources.

Pre-CAFTA regional employment data at the industry level come from the 2001 Honduran

Census collected by the Honduran Statistical Institute (INE). The census features information

on regional employment for approximately 130 categories of economic activity.
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Trade data at the 2 digit commodity level are retrieved from the United Nations Com-

modity Trade Statistics Database (UN-ComTrade) for the years 2003, 2005, and 2007.11 Since

the early 1960s, ComTrade has stored standardised official annual trade statistics reported by

countries, which reflect international merchandise flows detailed by commodity and partner

country. The coverage of the dataset reaches up to 99 percent of world merchandise trade.

As Marcouiller & Robertson (2009) point out, a further advantage of ComTrade with respect

to other trade datasets (like data from the World Trade Organisation, or trade statistics col-

lected by the Honduran Statistical Institute) is that it does not systematically exclude maquila

trade, which is crucial considering the high relevance of (mainly apparel) maquila exports in

Honduras.12

Evidence on the base level of tariffs and their reduction schedules for both Honduras and

the United States is publicly available from the the DR-CAFTA website, which provides in-

formation at the 8-digit commodity level.

Finally, household-level data come from the September rounds of the Honduran household

survey EPHPM (Encuesta Permanente de Hogares de Propósitos Múltiples), rounds 2003, 2005, and

2007. The EPHPM is a biannual cross-sectional survey collected by the INE, which reports in-

formation on labour market outcomes and various socio-demographic characteristics of a rep-

resentative sample of households throughout the country. Descriptive statistics for the sample

used in the analysis are shown in Appendix Table B.4.

2.4.2 Empirical Strategy

The empirical strategy relies on a “quasi-differences” (Wagstaff, 2010) set-up with a continuous

treatment measured at the regional level. The approach differs from standard difference-in-

differences in that the analysis is performed on one post- and two pre-treatment periods, rather

than just one and one. The identifying assumption of the “quasi-differences” approach is that,

absent the treatment, each group would have retained its pre-treatment trend: in this way,

the analysis relaxes the “parallel trends” assumption of standard difference-in-differences, al-

lowing for group-specific pre-treatment trends instead (cf. Appendix section 2.C for technical

11Specifically, I use data from the Harmonised System categorisation, series HS-2002.
12Morley (2006) shows that the ratio of maquila exports to total exports was the highest in Central America in

2002.
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details on the quasi-differences approach).

Given a household-level outcome y and a continuous, regional-level trade index V (to be

detailed below), the regression equation for household i living in region r at time t is

yirt = α+ βVrt + γr + δt + εirt (2.1)

where γr and δt are respectively a regional and a time fixed effect, and ε is an error term.

Coefficient β in Equation (2.1) measures the effect of being relatively more intensely ex-

posed to trade with respect to other regions. In this sense, the exercise does not assess the level

effect of trade liberalisation per se, but it rather addresses the question of whether the areas

that are more exposed to trade capture more of the gains, or suffer more of the losses, resulting

from liberalisation (cf. Topalova, 2010 for a similar approach).

Given that the treatment is defined at the regional level, the standard errors in Equation

(2.1) are clustered at the regional level as well. Considering that Honduras has only 17 regions,

I perform wild cluster bootstrapping of the t-statistic to obtain cluster-robust inference.13

2.4.2.1 Trade indices

My trade index V is a regional measure of trade exposure per worker built following a Bartik-

inspired approach,14 whereby trade of a certain industry is apportioned to each region accord-

ing to its share of national industry-level employment (see also Autor et al., 2013; Topalova,

2010). In this way, the index focusses on differences in exposure to trade that stem from dif-

ferent pre-liberalisation regional industry composition: variation of the index across regions,

therefore, depends entirely on variation in the local industry employment structure. In order

to mitigate both anticipation effects and simultaneity bias, which would respectively arise if

regional employment were affected by prospective or actual changes in trade (Autor et al.,

13With standard clustering, standard errors would be underestimated due to the low number of clusters, and
standard asymptotic tests would tend to over-reject the null hypothesis of insignificant coefficients. Wild cluster
bootstrapping is an extension of wild bootstrap to the clustered setting (cf. Cameron et al., 2008 for technical
details) and has been shown to perform particularly well with respect to other procedures, as it does not require
resampling of the regressors (Cameron et al., 2008; MacKinnon & Webb, 2014; Webb, 2014).

14Cf. Bartik (1991). Originally, the method consisted in isolating local labour demand changes to produce a
measure of local labour demand that would be unrelated to changes in local labour supply. This was achieved by
averaging national employment growth across industries using local industry employment shares as weights.
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2013), I focus on employment composition prior to DR-CAFTA negotiations.15

Denoting trade volumes with the US (imports or exports) as V and employment as L, and

indexing traded industries by j ∈ J , the trade exposure index for region r in year t is

V f
rt =

1

Lrt0

∑
j∈J

Lrt0j
Lt0j

V f
jt , f = I, E. (2.2)

The first element in Equation (2.2) represents inverse total employment in region r in reference

year t0, and is introduced to produce a measure per worker; the product inside the summation

symbol is the volume of national trade flows (imports I or exports E) in industry j in year t,

weighted by the share of region r in national employment in industry j in the reference year.

2.4.2.2 Trade openness

As regards within-country heterogeneity, Figure 2.2 shows the change in import and export

exposure per worker over Honduran regions between 2005 and 2007. Although exports look

relatively more uniformly spread across regions than imports, the degree of change in both

trade volumes pre- and post-CAFTA is quite diverse, which supports the approach adopted

in this paper of looking at the effect of differential intensity of trade exposure at the regional

level.

The lower values observed in the right panel of the figure reflect the fact that access of Hon-

duran exports to the US market had been already initiated by the CBI/CBTPA agreements, so

that DR-CAFTA did not boost exports in the same way as it did for imports. At the same time,

however, a striking feature of the figure is the fact that the ranking of regions in terms of trade

exposure looks remarkably similar in the two panels. Apart from a couple of exceptions, most

regions fare similarly whether we look at them through an import or export exposure lens.

The import and export exposure indices are in fact quite strongly correlated: the correlation

coefficient between the two trade measures is 0.66, and is significant at the 1 percent level. For

this reason, throughout the paper the trade index in Equation 2.1 will be a measure of trade

openness V O, obtained as the sum of the import and export estimators V I and V E computed

as of Equation (2.2):

15Negotiations started in September 2001. Given the availability of household census data for 2001, I use that
year as my reference period.
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V O
rt = V I

rt + V E
rt . (2.3)

Figure 2.2: Change in US-trade exposure per worker, Honduran regions, 2007-2005

(a)

(b)

Notes: Change in trade openness is a regional weighted sum of industry-level change in trade flows per worker,

where imports/exports of a certain industry are apportioned to each region according to its share of national

industry employment. Trade flows are in nominal value and are computed in 1,000 USD.

Data sources: UN-ComTrade, HS2002, years 2005 and 2007; INE, 2001 Household Census.

Figure 2.3 reports the change in trade openness and in average household income across

Honduran regions between 2005 and 2007. In Panel (a), the locations that experienced a higher

increase in trade exposure are largely the ones where household income increased more mod-
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erately over time on average. Panel (b) of the figure shows the negative correlation between

changes in the two variables more clearly. Explaining the extent to which this correlation can

be attributed to the enactment of DR-CAFTA is the aim of the rest of the chapter.

Figure 2.3: Change in trade openness and household income, Honduran regions, 2007-2005

(a)

(b)

Notes: Change in trade openness is a regional weighted sum of industry-level change in trade flows per worker,

where imports and exports of a certain industry are apportioned to each region according to its share of national

industry employment. Trade flows are in nominal value and are computed in 1,000 USD. Household income is

winsorised and is computed in Honduran Lempiras.

Data sources: UN-ComTrade, HS2002, years 2005 and 2007; INE, 2001 Household Census; EPHPM, years 2005 and

2007.
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2.5 Results

2.5.1 Main Findings

Results are reported in Table 2.1. Here, the effect of trade openness one year after imple-

mentation of DR-CAFTA is negative. Higher trade flows make household income shrink by

13.2 percent. In terms of standardised coefficients, a one standard deviation increase in trade

volumes produces an 11 percent reduction in household income.

Table 2.1: The effect of trade openness on living standards

(1) (2) (3)

HH income (log) Deprivation Wealth

Trade flows -0.132* 0.103 -0.143**

[0.072] [0.140] [0.036]

Outcome mean 8.335 0.770 0.276

Observations 35,116 35,203 30,158

Regional Fixed Effects YES YES YES

Year Fixed Effects YES YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): log of household income (winsorised); (2): unmet basic needs, where needs are type of dwell-

ing, members per room, drinking water, waste disposal, education and subsistence capacity (possible values are

0,1,2,... depending on the number of needs that are unmet); (3): asset ownership index obtained from pca on

durable goods, household goods, vehicles, housing characteristics. The outcome is regressed on a measure of

regional trade exposure per worker, year and regional fixed effects. P-values are obtained by wild cluster boot-

strapping of the t-statistic, with clusters at the regional level. Regional trade exposure is a weighted average of

the sum of regional imports from and exports to the US of all industries, where trade flows of a certain industry

are apportioned to each region according to its share of national industry employment.

To account for the fact that reliable income measures are rare when using survey data,

especially in the context of a poor country (Rutstein & Johnson, 2004),16 in Columns 2 and

3 of Table 2.1 I replicate the analysis on two alternative measures of living standards, which

rely on easily collected data on household assets and access to utility services.17 First, I use a

16This is mainly due to imperfect knowledge by the individuals surveyed and to the extent of informal self-
employment and home production, usually not properly taken into account in self-reported data.

17This approach has been used for example by Sahn & Stifel (2003), who consider an asset-based alternative to
the standard use of expenditures in defining well-being and poverty. They show that use of the asset index as a
proxy for long-term wealth results in lower measurement error than expenditures, and in valid predictions of child
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simple deprivation measure available in the Honduran household survey. The index considers

a set of six basic household needs (type of dwelling, household members per room, drinking

water, waste disposal, education, and subsistence capacity), and increases in the number of

needs that are unmet.18 To improve the accuracy of the measure, I also build a wealth index

through principal component analysis over a similar set of items and services available to

households (cf. O’Donnel et al., 2008). My index features detailed information on (i) ownership

of durable consumption goods, appliances and vehicles; (ii) housing characteristics; (iii) type of

toilet facility; (iv) source of drinking water; (v) waste disposal; and (vi) energy supply. Details

about the specific variables entering the index and about performance of principal component

analysis are reported in Appendix Section 2.D.

Regression on these two additional measures of living standards portrays a very similar

picture to the one for income. Trade flows are associated with a significant reduction in house-

hold wealth by 14.3 percent, and a (marginally insignificant) increase in deprivation by around

10 percent.

2.5.2 Robustness Checks

One potential concern with my empirical strategy is that I may be picking up the effect of

trade in general more than of trade liberalisation in particular. As a first robustness check, I

therefore build an index of tariff variation, to focus more specifically on the effect induced by

DR-CAFTA. For region r in year t, my tariff reduction index is defined as

Trt = It ×
1

Lrt0

∑
j∈J

[Lrt0j
Lt0j

(τjt1 − τjt2
τjt1

× 100
)]
, (2.4)

where τjt1 and τjt2 are respectively the baseline average tariff rate (in Honduras or the US) in

industry j before the enforcement of CAFTA and the average tariff rate one year after it,19 I

is a dummy for post-CAFTA period, and all other variables are defined as in Equation (2.2).

The openness index is then obtained as the sum of the reduction in Honduras and US tariffs.

health and nutrition. The use of asset-based indicators of living standards has also been analysed in Bollen et al.
(2001), Filmer & Pritchett (2001), and Montgomery et al. (2000).

18Cf. Feres & Mancero (2001) for details on the construction of the index. The “naive” approach of building
welfare indices as a sum of dummy variables for whether households possess or lack certain assets has been widely
explored in the literature (Case et al., 2004; Montgomery et al., 2000; Morris et al., 2000).

19Qualitative results do not change if I consider simple differences rather than percent tariff change.
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Results are reported in Appendix Table E.7: given that I am here considering a percent tariff

variation (multiplied by 100), whereas in my main specification trade flows are measured in

1000 USD, results differ by roughly an order of magnitude between Table E.7 and Table 2.1, but

are otherwise very similar to those in Section 2.5.1 above. More pronounced tariff reductions

reduce household income by 3.9 percent, which means that a one standard deviation fall in

tariffs reduces household income by 7 percent. Results for wealth and deprivation are not stat-

istically significant here, but they still go in the same direction as those for trade flows. Given

that DR-CAFTA complemented the elimination of import duties with a number of measures

on non-tariff barriers, I still consider my main index in (2.2) as a better estimator of the impact

of the agreement. All findings of the paper however hold whether I use trade volumes or tariff

reduction, and I report the latter set of results in Appendix Section 2.E.

Another straightforward robustness check is to replicate the analysis focussing on the im-

port and export channels separately, to address the fact that the two trade flows were not per-

fectly correlated in all regions as of Figure 2.2 above. Table E.8 in Appendix Section 2.E hence

reports the outcome of the analysis on imports from the US and Honduran tariff reduction in

Panel A, and on exports to the United States and US tariff reduction in Panel B. Looking at the

table, however, the results for imports and exports go in fact in the same direction, although

they are marginally insignificant for imports. Interestingly, results are stronger for exports than

for imports when trade flows alone are considered, whereas the reverse is true when the ana-

lysis focusses on tariff reduction. This pattern is very much in line with the underlying scheme

of DR-CAFTA implementation: as mentioned in Section 2.3 above, the bulk of tariff reduction

under the agreement happened on the part of Central-American countries, whereas US tariffs

had been already lowered to a significant degree under CBI/CBTPA existing agreements. It is

thus not surprising that additional reductions in US tariffs have a weaker (almost half in size)

impact than any corresponding decrease in Honduran duties.

Turning to the validity of my identification strategy, one might be worried about select-

ive migration, arising from the fact that my outcome variables and my trade indices are re-

spectively measured at the household and at the regional level. My results might in fact be

influenced by individuals re-sorting between locations if the treatment were valuable to them

(Baum-Snow & Ferreira, 2014). For example, workers may move across districts in response to
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the jobs created or destroyed by changes in trade patterns: locations suffering negative shocks

to wages are likely to experience significant outflows of migrants, while the opposite may hold

for locations with positive shocks. Such a scenario would however violate the difference-in-

differences identifying condition that there are no time-varying unobservables, differing across

treatment and control groups, that predict the outcome of interest (Baum-Snow & Ferreira,

2014). To deal with this issue, I first restrict my analysis to non-migrant families, defined as

those still living in the same region where they resided five years before the interview. Results,

reported in Appendix Table E.9, do not differ substantially from my main specification.

An additional issue is however that of selective non-migration: the decision of non-migrating

itself could well be endogenous to the treatment, and non-migrant households could be inher-

ently different from the rest of the population. I then re-run regression (2.1) assigning every

household to their region five years before the interview, to identify the effect of trade on

people who were living in a certain area, regardless of their subsequent decision to migrate or

not.20 In this sense, the estimated coefficients are most safely interpreted as intention-to-treat

(ITT) parameters. Results in Appendix Table E.10 are still in line with those presented in Table

2.1 above.

Finally, I address the concern that the construction of my openness indices as of Equations

(2.2) and (2.4) might be sensitive to the share of workers involved in non-traded production

sectors (like services, commerce, transport, or production of goods consumed locally) in each

region, which are implicitly treated as zeroes in my main specification that weights trade and

tariffs by total regional employment. As Topalova (2010) points out, this means that the open-

ness indices might correlate with initial regional welfare levels, and could therefore confound

the empirical strategy if there were convergence or divergence in regional living standards for

reasons unrelated to trade exposure. As an additional robustness check, I therefore build two

alternative openness measures, which ignore workers in the non-traded production sectors

when weighting each region’s trade exposure. Specifically, I construct my new trade-volumes

20The validity of the definition rests on the assumption that there was only one migration episode for each
individual in the five-year recall window, and that it occurred towards the end of the period.
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and tariff-variation exposure indices as:

Ṽrt =
1∑

j∈J Lrt0j

∑
j∈J

Lrt0j
Lt0j

Vjt (2.5)

T̃rt = It ×
1∑

j∈J Lrt0j

∑
j∈J

[Lrt0j
Lt0j

(τjt1 − τjt2
τjt1

× 100
)]
, (2.6)

where all variables are defined as in Equations (2.2) and (2.4). The difference between the two

sets of estimators is that, while Equations (2.2) and (2.4) are normalised by the size of the total

labour force in each region, Lrt0 , in Equations (2.5) and (2.6) the normalisation accounts only

for the labour force in the traded sector,
∑

j∈J Lrt0j . Results are reported in Appendix Table

E.11, and are again in line with the evidence presented in Section 2.5.1 above. The downside

of Ṽ and T̃ is that they treat in the same way regions where the overwhelming majority of the

working population is engaged in the tradable sector and regions where only a tiny fraction

is, if they have an analogous sectoral composition within the traded production sector (Topa-

lova, 2010). Variation in Ṽ and T̃ does not therefore represent an accurate measure of the real

magnitude of the effect of DR-CAFTA. For this reason, I choose to rely on my main indices as

of Equations (2.2) and (2.4) for the remainder of the analysis.

2.6 Mechanisms

2.6.1 A national labour market?

The fact that my findings do not depend on households’ migration decisions suggests that

trade might not have an impact on their geographical relocation patterns, which I confirm in

Table 2.2, where trade exposure does not affect households’ internal migration status.21

The result in Section 2.5 is therefore best interpreted in the framework of a local labour

market effect taking place at the regional level. When mobility costs are significant, workers

tend in fact to exhibit “sticky feet” (Hollweg et al., 2014), remaining in their current sector or

location. This in turn delays the pace of efficient reallocation of economic activity, and creates

21Here again a household is defined as migrant if five years ago the household head lived in a different region
than they live now, so I regress the migrant status on the trade measures that refer to the household head’s region
of origin (i.e. their region five years ago).
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regional disparities in the adjustment path of factor prices to a trade shock.

In line with research on local labour markets (Attanasio et al., 2004; Hanson & Harrison,

1999; Wacziarg & Wallack, 2004), in Table 2.3 I also document a low degree of labour mobility

across productive sectors.22 With integrated labour markets, the areas more exposed to trade

would witness an increase in the likelihood of employment in certain sectors rather than oth-

ers, but I instead do not find any differential labour reallocation pattern across sectors (apart

from a tiny increase in finance).

The labour market segmentation emerging from Tables 2.2 and 2.3 may cause significant

adjustment costs. In the next two sections, I therefore analyse the labour market margins along

which I expect the trade shock to affect household income in local labour markets.

Table 2.2: The effect of trade on migration

(1)

Migrant

Trade flows (region of origin) 0.035

[0.352]

Observations 35,203

Outcome mean 0.047

Regional Fixed Effects YES

Year Fixed Effects YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: The outcome is a dummy variable for being a migrant household. A household is defined as migrant if

five years ago the household head lived in a different region than they live now. The outcome is regressed on

a measure of regional trade exposure per worker, year and regional fixed effects. P-values are obtained by wild

cluster bootstrapping of the t-statistic, with clusters at the regional level. Regional trade exposure is a weighted

average of the sum of regional imports from and exports to the US of all industries, where trade flows of a certain

industry are apportioned to each region according to its share of national industry employment. Every household

is assigned to the region where the head lived five years ago.

22Although more fine-grained information would be needed for a more insightful understanding of the dynamics
in place, my data do not allow me to go beyond a 1-digit categorisation of sectors.
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Table 2.3: Sector reallocation

(1) (2) (3) (4) (5) (6) (7)

Agriculture Commerce Construction Finance Manufacturing Services Transport

Trade flows 0.015 -0.003 -0.001 0.006*** 0.002 -0.005 0.003

[0.154] [0.866] [0.756] [0.006] [0.702] [0.138] [0.138]

Observations 86,608 86,608 86,608 86,608 86,608 86,608 86,608

Outcome mean 0.203 0.151 0.044 0.027 0.11 0.108 0.028

Regional Fixed Effects YES YES YES YES YES YES YES

Year Fixed Effects YES YES YES YES YES YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: The outcome is a dummy variable for whether an individual is employed in the sector reported in each

column. The outcome is regressed on a measure of regional trade exposure per worker, year and regional fixed

effects. P-values are obtained by wild cluster bootstrapping of the t-statistic, with clusters at the regional level.

The analysis is performed on individuals aged 15 or older. Regional trade exposure is a weighted average of the

sum of regional imports from and exports to the US of all industries, where trade flows of a certain industry are

apportioned to each region according to its share of national industry employment.

In Section 2.6.2, I first look at wages. In a context of local labour markets, I expect to

find lower wages in the regions most exposed to trade: as workers are not able to respond

to changes in earnings prospects elsewhere in the country, in fact, wage arbitrage and labour

mobility should not dissipate a trade shock at the national level (Autor et al., 2016; Topalova,

2010).

In Section 2.6.3, I then address employment patterns. With integrated labour markets,

workers employed in regions specialising in trade-intensive sectors could readily relocate to

other locations if displaced by trade, and there would be no measurable impact on employ-

ment rates in trade-impacted regions relative to the national market (Hasan et al., 2012; Porto,

2008). In segmented labour markets, instead, existing research has shown that labour demand

shocks result in either increased unemployment, shrinking labour force participation, or trans-

itions into lower-quality and informal jobs (Autor et al., 2016; Hakobyan & McLaren, 2016;

Kovak, 2013; Menezes-Filho & Muendler, 2011).
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2.6.2 Local labour markets: wages

In Table 2.4, workers earn significantly lower wages in areas more exposed to trade. The pres-

ence of differential wage impacts of trade across regions is consistent with evidence presented

elsewhere in the literature (Autor et al., 2016; Hakobyan & McLaren, 2016; Kovak, 2013).

A number of empirical contributions (Autor et al., 2016; Hakobyan & McLaren, 2016; Kovak,

2013) have also shown that wage effects in local labour markets are not confined to workers

employed in the tradable sector. Acemoglu et al. (2012, 2016) call this a “cascade effect”: eco-

nomic interconnections between sectors propagate any shock from one sector to the rest of the

economy, through input-output linkages and other general equilibrium channels. For instance,

demand for non-traded services could be subdued when the wages received by those in the

traded sector fall; alternatively, workers originally employed in contracting tradable industries

may compete for employment in non-traded industries, driving wages down in those sectors

too (Hakobyan & McLaren, 2016).

Table 2.4: The effect of trade openness on wages

(1)

Daily wage (log)

Trade flows -0.075**

[0.016]

Observations 29,304

Outcome mean 4.612

Regional Fixed Effects YES

Year Fixed Effects YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: The outcome is the log of daily wage (winsorised) received by public, private, or domestic employees.

The outcome is regressed on a measure of regional trade exposure per worker, year and regional fixed effects. P-

values are obtained by wild cluster bootstrapping of the t-statistic, with clusters at the regional level. The analysis

is performed on individuals aged 15 or older. Regional trade exposure is a weighted average of the sum of regional

imports from and exports to the US of all industries, where trade flows of a certain industry are apportioned to

each region according to its share of national industry employment.
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Table 2.5: Evidence on sectoral wage changes

(1) (2) (3) (4) (5) (6) (7)

Agriculture Commerce Construction Finance Manufacturing Services Transport

Trade flows -0.044 -0.024 -0.056 0.056 -0.081** -0.059* -0.014

[0.406] [0.650] [0.416] [0.474] [0.032] [0.086] [0.802]

Observations 5,853 4,487 2,416 1,747 5,786 7,418 1,207

Outcome mean 4.054 4.653 4.674 4.93 4.785 4.723 4.934

Regional Fixed Effects YES YES YES YES YES YES YES

Year Fixed Effects YES YES YES YES YES YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: The outcome is log-(winsorised) wage received by workers employed in the sector reported in each column.

The outcome is regressed on a measure of regional trade exposure per worker, year and regional fixed effects. P-

values are obtained by wild cluster bootstrapping of the t-statistic, with clusters at the regional level. The analysis

is performed on individuals aged 15 or older. Regional trade exposure is a weighted average of the sum of regional

imports from and exports to the US of all industries, where trade flows of a certain industry are apportioned to

each region according to its share of national industry employment.

In Table 2.5, I equally find some evidence that the wage shock reverberates throughout the

economy. Wages in regions more exposed to trade drop in most productive sectors, although

significantly so only in manufacturing and services. The fact that wages fall both in a traded

and a non-traded sector is consistent with local labour markets theory.

2.6.3 Local labour markets: employment

In this section, I provide evidence on two employment effects highlighted by existing research

on local labour markets. Specifically, I address the claim that (i) adverse trade shocks result

in adjustments on the extensive margin, with increased unemployment and shrinking labour

force participation (Autor et al., 2016; Hakobyan & McLaren, 2016; Kovak, 2013; Menezes-Filho

& Muendler, 2011); and (ii) workers move to informal jobs and self-employment where trade

leads to falling aggregate wages (Hollweg et al., 2014; McCaig & Pavcnik, 2017; Menezes-Filho

& Muendler, 2011).
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2.6.3.1 Labour force participation

In Table 2.6, the impact of CAFTA on unemployment depends on the exact definition of unem-

ployment I adopt. In Column 1, the unemployed are defined as those working-age individuals

who report not having a job but being actively looking for one, and being willing and able to

work if offered employment. In this case, the likelihood of unemployment decreases with

trade openness. In Column 2, I expand the definition to include individuals who do not parti-

cipate in the labour force, like homemakers and the inactive (those who are not employed, not

engaged in housework, not enrolled in school or work-related training, and not seeking work).

Here, the coefficient on trade openness shrinks in magnitude, and becomes (marginally) stat-

istically insignificant. In Column 3 instead, when I include those who report being “unpaid

family workers”, the coefficient on trade drops by almost an order of magnitude and becomes

statistically insignificant.

Table 2.6: The effect of trade openness on unemployment

(1) (2) (3)

Unemployed Unemployed #2 Unemployed #3

Trade flows -0.021*** -0.018 -0.004

[0.002] [0.112] [0.762]

Observations 86,626 86,626 86,626

Outcome mean 0.028 0.323 0.377

Regional Fixed Effects YES YES YES

Year Fixed Effects YES YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): individuals are considered unemployed if they report not having a job but being actively

looking for one, and being willing and able to work if offered employment; (2): individuals are considered unem-

ployed if they report not having a job, whether or not they are actively looking for one, and not being in education

or training; (3): individuals are considered unemployed as in Column 2, or if they define themselves as unpaid

family workers. The outcome is regressed on a measure of regional trade exposure per worker, year and regional

fixed effects. P-values are obtained by wild cluster bootstrapping of the t-statistic, with clusters at the regional

level. The analysis is performed on individuals aged 15 or older. Regional trade exposure is a weighted average

of the sum of regional imports from and exports to the US of all industries, where trade flows of a certain industry

are apportioned to each region according to its share of national industry employment.
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In Table 2.7, I also study the likelihood of falling into each of the three additional categories

(homemaker, inactive, or unpaid worker) used to complement my original definition of unem-

ployment, and I confirm the results from Table 2.6: a higher trade exposure induces a moderate

increase in the probability of being engaged in unpaid family work.

Table 2.7: Labour force participation

(1) (2) (3)

Inactive Homemaker Unpaid worker

Trade flows 0.010 -0.007 0.014**

[0.226] [0.414] [0.050]

Observations 86,626 86,626 86,624

Outcome mean 0.019 0.277 0.054

Regional Fixed Effects YES YES YES

Year Fixed Effects YES YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): dummy variable for whether the individual is not engaged in employment, education, train-

ing, nor housework, and is not looking for a job; (2): dummy variable for whether the individual is not looking

for a job because of being engaged in housework; (3): dummy variable for whether the individual is engaged in

unpaid family work. The outcome is regressed on a measure of regional trade exposure per worker, year and

regional fixed effects. P-values are obtained by wild cluster bootstrapping of the t-statistic, with clusters at the

regional level. The analysis is performed on individuals aged 15 or older. Regional trade exposure is a weighted

average of the sum of regional imports from and exports to the US of all industries, where trade flows of a certain

industry are apportioned to each region according to its share of national industry employment.

2.6.3.2 Self-employment

In Table 2.8, I find that in areas more exposed to trade workers are more likely to be self-

employed, with no effect on either public or private employment.

To show that this is indicative of worse earning prospects for workers in my sample, in

Figure 2.4 I look at sectors of employment by category of occupation. While public employees

are concentrated in services, and private employees are quite evenly spread across sectors,

own-account workers are overwhelmingly employed in agriculture and commerce,23 which

are typically characterised by a higher level of informality. Moreover, although household

23Exact numbers are reported in Appendix Table F.26.
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income represents a rather crude proxy for individual earnings, in Appendix Table F.26 I also

show that the average household income of the self-employed is consistently lower than that

of both public- and private-sector workers.

Table 2.8: Category of occupation

(1) (2) (3)

Self-employed Public employee Private employee

Trade flows 0.020* 0.000 -0.016

[0.068] [0.768] [0.178]

Observations 86,624 86,624 86,624

Outcome mean 0.278 0.048 0.276

Regional Fixed Effects YES YES YES

Year Fixed Effects YES YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): dummy variable for whether the individual is self-employed; (2): dummy variable for whether

the individual is a public employee; (3): dummy variable for whether the individual is a private employee. The

outcome is regressed on a measure of regional trade exposure per worker, year and regional fixed effects. P-values

are obtained by wild cluster bootstrapping of the t-statistic, with clusters at the regional level. The analysis is

performed on individuals aged 15 or older. Regional trade exposure is a weighted average of the sum of regional

imports from and exports to the US of all industries, where trade flows of a certain industry are apportioned to

each region according to its share of national industry employment.

Figure 2.4: Sector of occupation by category of employment

Data source: EPHPM, years 2003, 2005, 2007.



CHAPTER 2. TO TRADE OR NOT TO TRADE? LOCAL LABOUR MARKET EFFECTS OF A
FREE TRADE AGREEMENT IN HONDURAS 122

2.6.4 A consistency check: low-skilled workers

According to existing research on local labour markets in high-income countries, low-skilled

workers tend to be relatively more penalised in areas more exposed to trade with poorer part-

ner countries, as they bear the highest burden of competition from cheaper labour abroad.

Autor et al. (2014, 2016) and Hakobyan & McLaren (2016), for example, document how blue-

collar workers in the US disproportionately suffer in trade-intense locations as a result of,

respectively, rising trade with China and competition from Mexican import under NAFTA.

Following an inverse logic, one would expect to see low-skilled individuals becoming relat-

ively better-off with respect to their high-skilled counterparts in the Honduran regions facing

more trade with the United States.

In Table 2.9, I report the results of running Equation (2.1) on daily wage and the three

definitions of unemployment introduced in Section 2.6.3 above, with the addition of an indic-

ator for low skill (defined as having completed at most primary education) and an interaction

term between this and my trade exposure index. In practice, the regression I run is of the form

yirt = α+ βVrt + ζlit + ξVrt × lit + γr + δt + εirt, (2.7)

where l is the low-skills indicator and all other variables are defined as in Equation (2.1).

The parameter of interest is now the coefficient ξ on the interaction term.

As it appears in Column 1 of Table 2.9, unskilled workers do in fact enjoy relatively more

favourable wage dynamics in trade-intensive areas: the effect of living in a high-trade region

is as much as almost 14 percent less harmful to an unskilled than a skilled individual.

As regards employment adjustments, Equation (2.7) produces results that are exactly the

opposite of those observed in Table 2.6. When I define unemployment in the most restrictive

way, the trade agreement results in higher unemployment for low-skilled workers in Column

2. In Columns 3-4, instead, which consider the more conservative definitions including those

out of the labour force, the effect is reversed and loses significance.

Using a mirror logic to Section 2.6.3, the evidence from Table 2.6 can be jointly interpreted

as follows: given that they experience more modest wage reductions, fewer low-skilled work-

ers are pushed out of the active workforce with respect to the high-skilled ones. What the

table suggests, then, is that the low-skilled suffer less from the wage cuts that on average af-
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fect workers in high-trading regions. This result is, again, fully consistent with local labour

markets theory.

Table 2.9: The effect of trade openness on low-skilled workers

(1) (2) (3) (4)

Daily wage (log) Unemployed Unemployed #2 Unemployed #3

Trade flows×Low-skill 0.138*** 0.008** -0.000 -0.003

[0.004] [0.022] [0.904] [0.546]

Trade flows -0.158*** -0.023*** -0.016 -0.003

[0.002] [0.002] [0.112] [0.728]

Low-skill -0.794*** -0.031*** 0.075*** 0.088***

[0.002] [0.002] [0.000] [0.000]

Observations 26,185 80,919 80,919 80,919

Outcome mean 4.597 0.026 0.33 0.382

Regional Fixed Effects YES YES YES YES

Year Fixed Effects YES YES YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): log of daily wage (winsorised) received by public, private, or domestic employees; (2): indi-

viduals are considered unemployed if they report not having a job but being actively looking for one, and being

willing and able to work if offered employment; (3): individuals are considered unemployed if they report not

having a job, whether or not they are actively looking for one, and not being in education or training; (4): indi-

viduals are considered unemployed as in Column 3, or if they define themselves as unpaid family workers. The

outcome is regressed on a measure of regional trade exposure per worker, an indicator for low skills, year and

regional fixed effects, and an interaction between regional trade exposure and low skills. P-values are obtained

by wild cluster bootstrapping of the t-statistic, with clusters at the regional level. The analysis is performed on

individuals aged 15 or older. Low skills are defined as education level not higher than complete primary educa-

tion. Regional trade openness is a weighted average of the sum of regional imports from and exports to the US

of all industries, where trade flows of a certain industry are apportioned to each region according to its share of

national industry employment.

2.7 Conclusion

This chapter studies the adjustment cost of the DR-CAFTA free trade agreement in Honduras.

The analysis exploits regional variation in intensity of regional trade exposure per worker, and

focusses on measures of household living standards. The main findings highlight a negative

effect of the agreement in locations more exposed to trade, as regions that saw more sustained
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trade flows experienced a drop in household income and wealth.

The chapter presents segmented local labour markets as one explanation for these patterns:

confronted with the new incentive framework caused by the trade shock, workers could not

move without cost. As a result, the trade agreement did not induce any significant reallocation

of workers across regions and production sectors. This, in turn, depressed local wages, even

outside of the traded sector. Eventually, the wage shock made workers either turn to informal,

less lucrative jobs, or drop out of the labour force altogether.

As Topalova (2010) notes, this kind of dynamic also implies that the wage adjustment

to the trade agreement absorbed the potentially beneficial effects of DR-CAFTA through the

price channel. In principle, in fact, households should have benefited as consumers from DR-

CAFTA, as trade liberalisation should have resulted in a reduction in the price of their con-

sumption basket. Given how my trade index is built, however, the regions more exposed to

trade are the ones most likely to be net producers of precisely the same goods whose price

would be expected to fall. A price slump, then, negatively affects households on the earnings

side. Although my chapter largely abstracts from the price effect of DR-CAFTA, then, my find-

ing that the agreement reduced household income and wealth suggests an imbalance between

labour-market and price effects. Even if the trade agreement had brought about any reduc-

tion in prices, that same reduction seems to have hit households, through the labour market

channel, much more than it favoured them on the consumption side.

To be precise, all these effects should be considered as the result of being relatively more

intensely exposed to trade with respect to less-treated locations, as stressed in Section 2.4.2.

The comparative nature of my analysis is suited to measuring relative rather than absolute ef-

fects, and therefore the paper is silent on the net impact of DR-CAFTA at the national level. As

is typical with this kind of “intensity-of-treatment” evaluation strategy (cf. Autor et al. 2016;

Topalova, 2010), my results could be read as trade-impacted locations either experiencing a

decline in living standards in absolute terms, or simply benefiting less from the trade agree-

ment, relative to other areas. The latter would be the case if for example the effect of prices on

household consumption were overall strong enough as to overcome that on depressed wages.

Obviously, the policy implications would vary substantially depending on which of the two

hypotheses were correct: the former scenario would entail envisaging some form of redistribu-
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tion from the winners to the losers from trade, whereas the latter would involve the probably

less concerning question on the magnitude of the net gains from trade. As it is, my analysis

nonetheless does not tell these two alternative cases apart.

What my paper does document however is that the DR-CAFTA agreement produced quite

strong within-country disparities in living standards. In general, the literature is divided

between advocates of trade as an engine for development and growth24 and those who call

for more caution, especially in light of the threats faced by the poor.25 More recently, public

debate has been swamped with concerns about the desirability of free trade, with a significant

portion of the public opinion worrying in particular about the distributional consequences of

trade agreements.

If the concern is generally about inequalities arising between factors of production, my pa-

per lends evidence to the existence of spatial inequalities as well. According to the World Bank

(2006), for some countries the spatial dimension of inequality has already considerable effects

on living standards.26 While trade openness is largely regarded as an engine of development

and a driver of sustained growth,27 it is crucial to make sure that any free-trade policy actually

achieves these goals, rather than reinforcing existing distortions.

To be sure, the effects documented in this paper are measured in the very short run, and

as such the immediate adjustment cost to the policy may have been overturned in the me-

dium term. Nonetheless, especially if public opinion is present-biased28 and myopic, free-

trade policies can be hard to push forward if they result in short-run strain in the regions more

exposed to trade growth, where they would be a priori supposed to have the highest develop-

mental impact.

Devising effective tools for mitigating these costs should hence be particularly high on

policy-makers’ agenda. Whether these include programmes for re-training, skill building, or
24Cf. for discussion Grossman & Helpman (1991) and Lucas (1988); for cross-country studies, see e.g. Dollar

(1992), Edwards (1998), and Sachs & Warner (1995).
25Cf. Winters et al. (2004) for a detailed review.
26For example, Jalan & Ravallion (1997) identify “spatial poverty traps” in rural China, where poorer areas have

lower provisions of essential public goods and, as a result, households in the area experience lower productiv-
ity on their investments. Ravallion & Wodon (1999), on the other hand, demonstrate that place of residence is
an important determinant of poverty in Bangladesh. Hollweg et al. (2014) also document that mobility costs are
already particularly high in developing countries: according to their estimates, the average mobility cost in low-
and middle-income countries is 4.93 times the annual wage, and more than twice as high as in developed econom-
ies.

27Well-known evidence from Dollar & Kraay (2004) for example shows that, in the second half of the Twentieth
century, 20-years growth rates increased for “globalisers” but not for other countries.

28See e.g. O’Donoghue & Rabin (1999).
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effective support for occupational and geographic mobility, of utmost importance is the iden-

tification of an appropriate policy mix to mitigate the downsides of trade liberalisation.29 Fur-

ther trade reforms cannot dispense with measures to support those who bear the burden of

adjustment.

29See also International Monetary Fund (2016).
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Appendix

2.A Tariff Reduction under DR-CAFTA

Table A.1: DR-CAFTA Tariff Removal Schedules

Commodity Category Removal Schedule

A Immediately duty-free

B Removed in 5 equal annual stages beginning on the date Agreement enters into force, and

duty-free on 1 Jan year 5

C Removed in 10 equal annual stages beginning on the date Agreement enters into force, and

duty-free on 1 Jan year 10

D Removed in 15 equal annual stages beginning on the date Agreement enters into force, and

duty-free on 1 Jan year 15

E Remain at base rates until year 6. Reduced by 8.25% of the base rate in year 7 and by an additional

8.25% of the base rate each year through year 10. Beginning year 11, reduced by additional 13.4% of

the base rate annually through year 15, and duty-free on 1 Jan year 15

F Remain at base rates until year 10. Beginning year 11, reduced in 10 equal annual stages, and

duty-free on 1 Jan year 20

G Continue duty-free

H Continue at MFN rates

I† Reduced by 2% on the date Agreement enters into force, and by an additional 2% on 1 Jan year 2.

Beginning year 3, reduced by additional 8% of the base rate annually through year 6. Beginning

year 7, reduced by an additional 16% of the base rate annually through year 10, and duty-free on 1

Jan year 10

J† Removed immediately in accordance with existing WTO duty-elimination commitments

K† Immediately duty-free

L† Duty-free on 1 Jan year 10

M* Removed in 10 stages. On the date Agreement enters into force, reduced by 2%, and by an

additional 2% in year 2. In year 3 duties reduced by additional 8% of the base rate, and additional

8% of the base rate each year through year 6. In year 7, reduced by additional 16% of the base rate,

and by additional 16% of the base rate each year through year 9, and duty-free on 1 Jan year 10

N* Removed in 12 equal annual stages beginning on the date Agreement enters into force, and

duty-free on 1 Jan year 12

O* Remain at base rates until year 6. Beginning year 7, reduced by 8% of the base rate, and by

additional 8% of the base rate each year through year 11. In year 12, reduced by additional 15% of

the base rate, and by additional 15% of the base rate each year through year 14, and duty-free on 1

Jan year 15

P* Remain at base rates until year 10. In year 11, reduced by 8.25% of the base rate, and by additional

8.25% of the base rate each year through year 14. In year 15, reduced by additional 16.75% of the

base rate, and by additional 16.75% of the base rate each year through year 17, duty-free on 1 Jan

year 18

Source: US Trade Representative (2004)

Note: Items marked with † are specific to the US, with * to Honduras.
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Table A.2: Average percent tariff reduction, 2005-2007

Commodity Description % ∆T % ∆T

(HS8 code) (Honduras) (US)

01 Live animals 51.36 50

02 Meat and edible meat offal 56.15 78.49

03 Fish and crustaceans 66.28 18.1

04 Dairy, eggs, honey and edible products 8 98.77

05 Products of animal origin 76.19 28.57

06 Live trees and other plants 75.76 76.92

07 Edible vegetables 37.38 89.68

08 Edible fruits and nuts, peel of citrus/melons 84.79 79.31

09 Coffee, tea, mate and spices 24.67 29.79

10 Cereals 12.46 80.95

11 Milling industry products 27.95 86.84

12 Oil seeds/miscellaneous grains/medical plants/straw 31.43 46.55

13 Lac, gums, resins 0 33.33

14 Vegetable plaiting materials 25.45 41.67

15 Animal or vegetable fats, oils and waxes 19.81 72.13

16 Edible preparations of meat, fish, crustaceans 58.42 63.42

17 Sugars and sugar confectionery 13 94.59

18 Cocoa and cocoa preparations 22.78 88.64

19 Preparations of cereals, flour, starch or milk 32.05 81.82

20 Preparations of vegetables, fruits, nuts 40.3 90.97

21 Miscellaneous edible preparations 38 86.89

22 Beverages, spirits and vinegar 32 50

23 Residues from food idndustries, animal feed 76.48 65.71

24 Tobacco and manufactured tobacco substitutes 51.58 52

25 Salt, sulphur, earth and stone, lime and cement 27.89 8.64

26 Ores slag and ash 7.89 2.56

27 Mineral fuels, oils, waxes and bituminous sub 70 40.58

28 Inorganic chemicals, organic/inorganic compounds of precious metals, isotopes 1.4 71.71

29 Organic chemicals 2.34 71.72

30 Pharmaceutical products 7.41 2.38

31 Fertilisers 0 0

32 Tanning or dyeing extracts, dyes, pigments, paints and varnishes, putty, inks 9.6 82.35

33 Oils and resinoids, perfumery, cosmetic or toilet preparations 24.1 31.91

34 Soaps, waxes, scouring products, candles, modeling pastes, dental waxes 26.47 58.54

35 Albuminoidal sub, starches, glues, enzymes 31.58 66.67

36 Explosives, matches, pyrotechnic products 58 69.23

37 Photographic or cinematographic goods 69.19 74.42

38 Miscellaneous chemical products 21.98 69.63

39 Plastics and articles thereof 19.08 87.44

40 Rubbers and articles thereof 46.48 60.27

41 Raw hides, skins and leather 37.35 76.86

42 Articles of leather, saddlery and harness, travel goods, handbags, articles of gut 35.2 88.16

43 Furskins and artificial fur, manufactures 20 68.18

44 Wood and articles of wood, wood charcoal 25.9 31.45

45 Cork and articles of cork 0 5.26

46 Manufactures of straw, esparto, other plaiting materials, basketware and wickerwork 20 71.43

47 Pulp of wood, waste and scrap of paper 0 0

48 Paper and paperboard, articles of paper pulp 31.92 0

49 Printed books, newspapers, pictures, manuscripts, typescripts, plans 28.17 0

50 Silk, including yarns and woven fabrics thereof 60 38.46

Data source: US Trade Representative (2004).
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Table A.3: Average percent tariff reduction, 2005-2007 (cont’d)

Commodity Description % ∆T % ∆T

(HS8 code) (Honduras) (US)

51 Wool and fine or coarse animal hair, including yarns and woven fabrics thereof 52.63 65.29

52 Cotton, including yarns and woven fabrics thereof 95.59 77.81

53 Vegetable textile fibres nesoi, yarns and woven 48.48 21.62

54 Man-made filaments, yarns and woven 86.67 88.29

55 Man-made staple fibers, yarns 84.55 92.73

56 Wadding, felt and nonwoven, special yarns, twine, cordage, ropes, cables, articles 65.12 65.38

57 Carpets and other textile floor coverings 100 55.81

58 Special woven fabrics, tufted textiles, lace 96.08 75.76

59 Impregnated, coated, covered or laminated textile products, textile products for 66.67 62.07

industrial use

60 Knitted or crocheted fabrics 97.96 97.37

61 Articles of apparel and clothing accessories, knitted or crocheted 98.31 93.69

62 Articles of apparel and clothing accessories, not knitted or crocheted 100 95.04

63 Made-up textile articles nesoi, needlecraft sets, worn clothing, rags 93.85 84.69

64 Footwear, gaiters and the like 29.37 72.75

65 Headgear and other parts 40 58.1

66 Umbrellas, sun umbrellas, walking sticks, whips, riding crops and parts 65.71 60

67 Prepared feathers, human hair and articles thereof, artificial flowers 42.22 53.85

68 Articles of stone, plastic, cement, asbestos, mica or similar materials 21.13 43.33

69 Ceramic products 14 65.08

70 Glass and glassware 22.08 74.52

71 Pearls, stones, precious metals, imitation jewelry, coins 44.81 53.85

72 Iron and steel 8.04 8.68

73 Articles of iron and steel 23.08 26.85

74 Copper and articles thereof 5.08 88.54

75 Nickel and articles thereof 0 80

76 Aluminium and articles thereof 19.4 90.77

78 Lead and articles thereof 30 71.43

79 Zinc and articles thereof 0 92.31

80 Tin and articles thereof 0 70

81 Base metals nesoi, cermets, articles 0 63.49

82 Tools, spoons and forks of base metal 14.3 59.18

83 Miscellaneous articles of base metal 26.67 73.68

84 Nuclear reactors, boilers, machinery and mechanical appliances, computers 4.5 36.2

85 Electrical machinery, equipment, parts, telecommunication equipment, sound 15.83 54.29

and tv recorders

86 Railway or tramway locomotives, rolling stock, track fixtures and fittings, signals 0 75

87 Vehicles other than railway or tramway rolling stock 48.37 52.12

88 Aircraft, spacecraft and parts thereof 43.75 5.56

89 Ships, boats and floating structures 31.43 27.27

90 Optical, photographic, cinematographic, measuring, checking, precision, medical, 5.24 50.33

surgical instruments and accessories

91 Clocks and watches and parts thereof 37.74 63.79

92 Medical instruments, parts and accessories 94.17 62.5

93 Arms and ammunition, parts and accessories 39.05 30.56

94 Furniture, bedding, cushions, lamps and lighting fittings nesoi, illuminated signs, 36.09 37.91

nameplates, prefabricated buildings

95 Toys, games and sports equipment, parts and accessories 60.83 38.04

96 Miscellaneous manufactured articles 26.45 70.89

97 Works of art, collectors’ pieces, antiques 100 0

98 Agriculture, construction, transport, electric, gas, sanitary, engineering, management, 0

environmental quality

Data source: US Trade Representative (2004).
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2.B Descriptive statistics

Table B.4: Descriptive statistics

(1) (2) (3)

2003 2005 2007

HH income 6300.549 7235.598 10201.121

(9141.653) (13988.134) (15006.057)

Deprivation 0.928 0.939 0.723

(1.020) (1.002) (0.934)

Wealth -0.122 -0.211 0.317

(3.019) (2.983) (2.959)

Daily wage 95.118 113.688 135.779

(61.234) (70.464) (82.320)

Unemployed 0.041 0.032 0.022

(0.198) (0.175) (0.145)

Inactive 0.037 0.009 0.016

(0.188) (0.097) (0.124)

Unpaid worker 0.056 0.052 0.054

(0.230) (0.222) (0.226)

Homemaker 0.252 0.303 0.277

(0.434) (0.460) (0.447)

Self-employed 0.283 0.255 0.285

(0.450) (0.436) (0.451)

Public employee 0.044 0.045 0.051

(0.204) (0.208) (0.219)

Private employee 0.266 0.285 0.276

(0.442) (0.451) (0.447)

Agriculture 0.208 0.213 0.198

(0.406) (0.410) (0.399)

Manufacturing 0.114 0.108 0.110

(0.317) (0.311) (0.313)

Construction 0.036 0.038 0.049

(0.187) (0.191) (0.215)

Commerce 0.149 0.144 0.155

(0.356) (0.351) (0.362)

(1) (2) (3)

2003 2005 2007

Transport 0.025 0.026 0.029

(0.157) (0.158) (0.168)

Finance 0.025 0.025 0.028

(0.155) (0.157) (0.165)

Services 0.109 0.096 0.112

(0.312) (0.294) (0.315)

Other sector 0.335 0.350 0.320

(0.472) (0.477) (0.466)

Rural 0.453 0.469 0.470

(0.498) (0.499) (0.499)

Migrant 0.053 0.082 0.026

(0.223) (0.274) (0.160)

Age 35.901 35.326 36.561

(15.739) (15.239) (16.974)

Female 0.523 0.529 0.534

(0.499) (0.499) (0.499)

HH members 5.773 5.957 5.555

(2.630) (2.882) (2.603)

No education 0.169 0.154 0.144

(0.375) (0.361) (0.351)

Primary education 0.599 0.594 0.587

(0.490) (0.491) (0.492)

Secondary education 0.190 0.210 0.218

(0.393) (0.407) (0.413)

High vocational education 0.002 0.003 0.001

(0.046) (0.056) (0.038)

Tertiary education 0.039 0.038 0.049

(0.195) (0.192) (0.216)

Observations 18167 17670 51373

Notes: The table reports the average of each variable in years 2003, 2005, 2007. Standard deviations are in par-

entheses. Household income and daily wage are measured in Honduran Lempiras. Deprivation is a measure of

unmet basic needs, where needs are type of dwelling, members per room, drinking water, waste disposal, edu-

cation and subsistence capacity (possible values are 0,1,2,... depending on the number of needs that are unmet);

wealth is an asset ownership index obtained from principal component analysis on durable goods, household

goods, vehicles, housing characteristics.
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2.C Difference-in-differences vs. quasi-differences estimation

2.C.1 Estimating the ATT

Given a certain treatment, the average treatment effect on the treated (ATT ) is the change in

an outcome of interest Y that those who receive the treatment experience as a result of having

received the treatment itself. Assuming that receiving the treatment is described by a dummy

variable T , and that the treated can be identified by means of a binary variable G taking value

a in the treated group and b in the control group, the ATT is defined as

ATT = E[Y T=1
t=2 − Y T=0

t=2 |G = a], (2.8)

where t = 2 identifies the period after the treatment has been put in place.

Clearly, estimation of Equation (2.8) suffers from the problem of a missing counterfactual,

as it is not possible to know what would have happened in period 2 to group a had the treat-

ment not been in place. In other words, the quantity E[Y T=0
t=2 |G = a] is a priori unknown.

Adding and subtracting from Equation (2.8) the outcome for group a before the treatment

Y T=0
t=1 and rearranging, one obtains the equivalent expression

ATT = E[Y T=1
t=2 − Y T=0

t=1 |G = a]− E[Y T=0
t=2 − Y T=0

t=1 |G = a]. (2.9)

If one is willing to assume that, in the absence of treatment, the evolution of the outcome

for the treated group would have been the same as in the control group,

E[Y T=0
t=2 − Y T=0

t=1 |G = a] = E[Y T=0
t=2 − Y T=0

t=1 |G = b], (2.10)

then the ATT can be estimated by the “difference-in-differences” estimator:

DD = Ê[Y T=1
t=2 − Y T=0

t=1 |G = a]− Ê[Y T=0
t=2 − Y T=0

t=1 |G = b]. (2.11)

The assumption of common trends between the two groups is nonetheless not an innocu-

ous one, especially when the treatment and control groups are not randomly assigned – as is

the case in this chapter. Wagstaff (2010), therefore, proposes an alternative technique, labelled
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“quasi-differences” estimation, which relies on the availability of more than one pre-treatment

time periods (periods 0 and 1, respectively).

Specifically, the technique adds and subtracts from Equation (2.9) above the quantities

Y T=0
t=1 and Y T=0

t=0 , which produces

ATT = E[(Y T=1
t=2 −Y T=0

t=1 )−(Y T=0
t=1 −Y T=0

t=0 )|G = a]−E[(Y T=0
t=2 −Y T=0

t=1 )−(Y T=0
t=1 −Y T=0

t=0 )|G = a].

(2.12)

Here, in order to be able to estimate Equation (2.12), one only needs to assume that, both for

the treatment and control group, the evolution of outcomes without the treatment over time

would have followed the same pre-treatment group-specific trend:

E[Y T=0
t=2 − Y T=0

t=1 |G = a] = E[Y T=0
t=1 − Y T=0

t=0 |G = a] (2.13)

E[Y T=0
t=2 − Y T=0

t=1 |G = b] = E[Y T=0
t=1 − Y T=0

t=0 |G = b]. (2.14)

Imposing such a weaker assumption, one can thus estimate the ATT as a so-called “quasi-

differences” estimator,

QD =
[
Ê[Y T=1

t=2 |G = a]− Ê[Y T=0
t=1 |G = a]− Ê[Y T=0

t=2 |G = b]− Ê[Y T=0
t=1 |G = b]

]
−
[
Ê[Y T=0

t=1 |G = a]− Ê[Y T=0
t=0 |G = a]− Ê[Y T=0

t=1 |G = b]− Ê[Y T=0
t=0 |G = b]

]
. (2.15)

2.C.2 Regression analysis with continuous treatment

Now turning to the case of a linear regression with continuous treatment, as considered in this

chapter, let us assume for the sake of simplicity that we only have two regions r1 and r2, which

differ in their exposure to a continuous treatment Vrt. The resulting diff-in-diff regression

equation for region r at time t would therefore be

Yrt = βVrt + γr + δt + εrt, (2.16)

where γr and δt are respectively a region and a time fixed effect, and ε is a random error term.
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With just two time periods t1 and t2, the diff-in-diff estimator DD would be estimated as

DD =
[
Ê[Y |r = r2, t = t2]− Ê[Y |r = r1, t = t2]

]
−
[
Ê[Y |r = r2, t = t1]− Ê[Y |r = r1, t = t1]

]
,

(2.17)

which, substituting in Equation (2.16), becomes equal to

DD = β[(Vr2t2 − Vr1t2)− (Vr2t1 − Vr1t1)] + [E(εr2t2 − εr2t1)− E(εr1t2 − εr1t1)]. (2.18)

If we then impose the common trends assumption

E(εr2t2 − εr2t1) = E(εr1t2 − εr1t1), (2.19)

we can see that the diff-in-diff estimator is equal to β times the difference in exposure to the

treatment between groups over time:

DD = β[(Vr2t2 − Vr1t2)− (Vr2t1 − Vr1t1)]. (2.20)

If instead we had a third time period t0, we would be able to compute the quasi-difference

estimator

QD =
{[
Ê[Y |r = r2, t = t2]−Ê[Y |r = r1, t = t2]

]
−
[
Ê[Y |r = r2, t = t1]−Ê[Y |r = r1, t = t1]

]}
+
{[
Ê[Y |r = r2, t = t1]− Ê[Y |r = r1, t = t1]

]
−
[
Ê[Y |r = r2, t = t0]− Ê[Y |r = r1, t = t0]

]}
.

(2.21)

Substituting as above in Equation (2.16), we obtain

QD = β
{

[(Vr2t2 − Vr1t2)− (Vr2t1 − Vr1t1)]− [(Vr2t1 − Vr1t1)− (Vr2t0 − Vr1t0)]
}

+
{

[E(εr2t2 − εr2t1)− E(εr2t1 − εr2t0)]− [E(εr1t2 − εr1t1)− E(εr1t1 − εr1t0)]
}
. (2.22)

Imposing the group-specific pre-treatment trends,

E(εr2t2 − εr2t1)− E(εr2t1 − εr2t0) = E(εr1t2 − εr1t1)− E(εr1t1 − εr1t0), (2.23)
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we finally obtain our quasi-diff estimator as β times the difference in exposure to the treat-

ment between groups over the three periods of time:

QD = β
{

[(Vr2t2 − Vr1t2)− (Vr2t1 − Vr1t1)]− [(Vr2t1 − Vr1t1)− (Vr2t0 − Vr1t0)]
}
. (2.24)

2.C.3 Honduran regions and the common trends assumption

To show that the parallel trends assumption would not have worked in the case of Honduran

regions and exposure to DR-CAFTA, I perform a falsification exercise. Specifically, I test for

differences in pre-treatment trends, whereby Equation (2.1) is estimated only on the sample

of pre-treatment observations, and where a placebo treatment variable measures the effect of

trade before the treatment actually started. If the parallel trend assumption held, I would

expect the coefficient on the placebo variable to be statistically insignificant.

Results reported in Table C.5, however, show that this is not actually the case. The placebo

variable is in fact significant both for deprivation and household wealth, and is only margin-

ally insignificant for household income. This was to an extent to be expected, considering that

Honduran regions were not entirely closed to trade before DR-CAFTA, and that they already

widely differed in terms of socio-economic standards. Controlling for both pre-treatment peri-

ods therefore happens to result crucial, as it allows to account for such inter-regional differ-

ences, which existed even before the trade agreement was enacted.
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Table C.5: The effect of trade openness on living standards

Pre-treatment trends

(1) (2) (3)

HH income (log) Deprivation Wealth

Trade (placebo) 0.414 1.010** -0.886**

[0.106] [0.016] [0.030]

Outcome mean 8.156 0.885 0.002

Observations 14,035 14,122 11,835

Regional Fixed Effects YES YES YES

Year Fixed Effects YES YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): log of household income (winsorised); (2): unmet basic needs, where needs are type of dwell-

ing, members per room, drinking water, waste disposal, education and subsistence capacity (possible values are

0,1,2,... depending on the number of needs that are unmet); (3): asset ownership index obtained from pca on

durable goods, household goods, vehicles, housing characteristics. The analysis is performed only on years 2003

and 2005. The outcome is regressed on a measure of regional trade exposure per worker before the enactment of

DR-CAFTA, year and regional fixed effects. P-values are obtained by wild cluster bootstrapping of the t-statistic,

with clusters at the regional level. Regional trade exposure is a weighted average of the sum of regional imports

from and exports to the US of all industries, where trade flows of a certain industry are apportioned to each region

according to its share of national industry employment.
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2.D The wealth index

The wealth index used in Section 2.5 is built as the first principal component from principal

component analysis over a set of 73 items . These items can be split in the following categories:

a Durable consumption goods, appliances and vehicles: radio, tv, phone, mobile phone,

computer, refrigerator, stove, air conditioning, car.

b Housing characteristics: number of sleeping members per room, floor made of earth,

floor made of wood, floor made of cement, floor made of cement tile, floor made of

granite, floor made of ceramic tile, floor made of clay tile, floor made of other material,

walls made of natural materials, walls made of adobe, walls made of wood, walls made

of waste materials, walls made of stones/bricks/blocks, walls made of prefab material,

other walls, roof made of clay tiles, roof made of asbestos, roof made of metal, roof made

of concrete, roof made of wood, roof made of natural materials, roof made of waste

materials, other roof.

c Type of toilet facility: private flush toilet to sewer system, shared flush toilet to sewer

system, private flush toilet to septic system, shared flush toilet to septic system, private

flush toilet to other, shared flush toilet to other, other private latrine, other shared lat-

rine, private latrine with siphon, shared latrine with siphon, private composting latrine,

shared composting latrine, private pit latrine, shared pit latrine.

d Main source of water: public water piped into home, private water piped into home, wa-

ter from dug well, water from tube well, water from surface source, water from tanker

truck, other source; water received inside house, water received outside house but in-

side property, water collected outside property (less than 100m), water collected outside

property (more than 100m).

e Waste disposal: public or private collection of trash at home, trash disposed in containers,

trash is buried, trash is used for composting, trash is burnt, trash is disposed anywhere,

other disposal.

f Source of light: public provider, collective private provider, own electrical engine, solar

energy, candle, lantern/gas lamp, ocote, other source.
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Figure D.1 shows the scree plot, which graphs each eigenvalue against the component

number: the eigenvalue for the first component is almost three times as large as the eigenvalue

for the second. The factor loadings on all variables for the first principal component used to

build the wealth index are reported in Table D.6.

Figure D.1: Principal component analysis on wealth - Scree plot

Data source: EPHPM, year 2003.
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Table D.6: Principal component analysis on wealth - Factor loadings

Loadings

Radio .0556428

TV .232297

Refrigerator .2407024

Car .1603368

Phone .205332

Mobile phone .165688

Computer .144576

Air conditioning .0970792

Stove .2219192

If gets public water piped into home .158468

If gets private water piped into home -.0763656

If gets water from dug well -.0428646

If gets water from a tube well -.041256

If gets water from a surface source -.1008391

If gets water from a tanker truck -.0057677

If gets water from other source -.0563678

If gets water inside house .2343005

If gets water outside house but inside property -.1768944

If gets water outside property, less than 100m far -.0723846

If gets water outside property, more than 100m far -.0760204

If uses pvt flush toilet to sewer system .2445548

If uses shared flush toilet to sewer system .0090015

If uses pvt flush toilet to septic system .0140735

If uses shared flush toilet to septic system -.0055401

If uses pvt flush toilet to other .0065695

If uses shared flush toilet to other -.0017576

If uses other private latrine -.0034428

If uses other shared latrine -.0003376

If uses pvt latrine with siphon -.1406339

If uses shared latrine with siphon -.0213388

If uses pvt composting latrine -.0601786

If uses shared composting latrine -.0139546

If uses pvt pit latrine -.1395198

If uses shared pit latrine -.0317065

If light comes from public provider .2324251

If light comes from collective private provider -.0067301

If light comes from own electrical engine -.0085424

Loadings

If light comes from solar energy -.0188673

If light comes from candle -.0685074

If light comes from lantern/gas lamp -.183011

If light comes from ocote -.0990947

If light comes from other source -.0202459

Public or private collection of trash at home .2375439

Trash disposed in containers .0421593

Trash is buried -.0564059

Trash is used for composting -.0548932

Trash is burnt -.1643361

Trash is disposed anywhere -.1102559

Other disposal of trash .0087932

If walls are made of stones, bricks or blocks .2318359

If walls are made of adobe -.175912

If walls are made of prefab material .0075846

If walls are made of wood -.0422586

If walls are made of natural materials -.1060198

If walls are made of waste materials -.0203178

If walls are made of other materials -.0084942

If floors are made of ceramic tile .0675443

If floors are made of cement tile .1527006

If floors are made of granite .0977455

If floors are made of clay tile -.0177807

If floors are made of cement -.0626646

If floors are made of wood -.0068924

If floors are made of earth -.195316

If floors are made of other materials .0057881

If roof is made of clay tiles -.1543167

If roof is made of asbestos .1434728

If roof is made of metal .0246884

If roof is made of concrete .0611174

If roof is made of wood .0044132

If roof is made of natural materials -.031902

If roof is made of waste materials -.020695

If roof is made of other materials -.0234869

Sleeping members per room -.1576841

Data source: EPHPM, year 2003.
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2.E Robustness checks

Table E.7: The effect of trade openness on living standards

(1) (2) (3)

HH income (log) Deprivation Wealth

Tariff reduction -0.039* 0.012 -0.025

[0.098] [0.532] [0.164]

Outcome mean 8.335 0.770 0.276

Observations 35,116 35,203 30,158

Regional Fixed Effects YES YES YES

Year Fixed Effects YES YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): log of household income (winsorised); (2): unmet basic needs, where needs are type of dwell-

ing, members per room, drinking water, waste disposal, education and subsistence capacity (possible values are

0,1,2,... depending on the number of needs that are unmet); (3): asset ownership index obtained from pca on

durable goods, household goods, vehicles, housing characteristics. The outcome is regressed on a measure of

regional trade exposure per worker, year and regional fixed effects. P-values are obtained by wild cluster boot-

strapping of the t-statistic, with clusters at the regional level. Regional trade exposure is a weighted average of

the percent tariff reduction in Honduras and the US of all industries, where tariff reduction of a certain industry

is apportioned to each region according to its share of national industry employment.
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Table E.8: The effect of imports and exports on living standards

(1) (2) (3) (4) (5) (6)

HH income (log) HH income (log) Deprivation Deprivation Wealth Wealth

Panel A

Imports -0.118 0.101 -0.119

[0.104] [0.238] [0.132]

Tariff reduction, Honduras -0.100 0.034 -0.077

[0.108] [0.487] [0.108]

Panel B

Exports -0.730** 0.454 -0.925**

[0.038] [0.154] [0.014]

Tariff reduction, US -0.063* 0.018 -0.037

[0.098] [0.500] [0.230]

Observations 35,116 35,116 35,203 35,203 30,158 30,158

Outcome mean 8.335 8.335 0.770 0.770 0.276 0.276

Regional Fixed Effects YES YES YES YES YES YES

Year Fixed Effects YES YES YES YES YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: Columns (1-2): log of household income (winsorised); (3-4): unmet basic needs, where needs are type

of dwelling, members per room, drinking water, waste disposal, education and subsistence capacity (possible

values are 0,1,2,... depending on the number of needs that are unmet); (5-6): asset ownership index obtained

from pca on durable goods, household goods, vehicles, housing characteristics. The outcome is regressed on a

measure of regional trade exposure per worker, year and regional fixed effects. P-values are obtained by wild

cluster bootstrapping of the t-statistic, with clusters at the regional level. In odd columns, Panel A (B), regional

trade openness exposure is a weighted average of regional imports from (exports to) the US of all industries,

where trade flows of a certain industry are apportioned to each region according to its share of national industry

employment. In even columns, Panel A (B), trade exposure is a weighted average of the percent tariff reduction

in Honduras (the US) of all industries, where tariff reduction of a certain industry is apportioned to each region

according to its share of national industry employment.
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Table E.9: The effect of trade openness on living standards

Non-migrant households

(1) (2) (3) (4) (5) (6)

HH income (log) HH income (log) Deprivation Deprivation Wealth Wealth

Trade flwos -0.121* 0.108 -0.137**

[0.084] [0.182] [0.044]

Tariff reduction -0.035 0.014 -0.024

[0.112] [0.470] [0.176]

Observations 33,471 33,471 33,551 33,551 28,760 28,760

Outcome mean 8.34 8.34 0.770 0.770 0.276 0.276

Regional Fixed Effects YES YES YES YES YES YES

Year Fixed Effects YES YES YES YES YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: Columns (1-2): log of household income (winsorised); (3-4): unmet basic needs, where needs are type of

dwelling, members per room, drinking water, waste disposal, education and subsistence capacity (possible values

are 0,1,2,... depending on the number of needs that are unmet); (5-6): asset ownership index obtained from pca

on durable goods, household goods, vehicles, housing characteristics. The outcome is regressed on a measure

of regional trade exposure per worker, year and regional fixed effects. P-values are obtained by wild cluster

bootstrapping of the t-statistic, with clusters at the regional level. In odd columns, regional trade exposure is a

weighted average of the sum of regional imports from and exports to the US of all industries, where trade flows of

a certain industry are apportioned to each region according to its share of national industry employment. In even

columns, regional trade exposure is a weighted average of the percent tariff reduction in Honduras and the US of

all industries, where tariff reduction of a certain industry is apportioned to each region according to its share of

national industry employment. The analysis is restricted to non-migrant households. A household is defined as

non-migrant if five years ago the household head lived in the same region as they live now.
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Table E.10: The effect of trade openness on living standards

ITT analysis

(1) (2) (3) (4) (5) (6)

HH income (log) HH income (log) Deprivation Deprivation Wealth Wealth

Trade flows (region of origin) -0.117* 0.101 -0.129*

[0.080] [0.138] [0.066]

Tariff reduction (region of origin) -0.036 0.011 -0.024

[0.104] [0.550] [0.236]

Observations 35,116 35,116 35,203 35,203 30,158 30,158

Outcome mean 8.335 8.335 0.770 0.770 0.276 0.276

Regional Fixed Effects YES YES YES YES YES YES

Year Fixed Effects YES YES YES YES YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: Columns (1-2): log of household income (winsorised); (3-4): unmet basic needs, where needs are type of

dwelling, members per room, drinking water, waste disposal, education and subsistence capacity (possible values

are 0,1,2,... depending on the number of needs that are unmet); (5-6): asset ownership index obtained from pca

on durable goods, household goods, vehicles, housing characteristics. The outcome is regressed on a measure

of regional trade exposure per worker, year and regional fixed effects. P-values are obtained by wild cluster

bootstrapping of the t-statistic, with clusters at the regional level. In odd columns, regional trade exposure is a

weighted average of the sum of regional imports from and exports to the US of all industries, where trade flows of

a certain industry are apportioned to each region according to its share of national industry employment. In even

columns, regional trade exposure is a weighted average of the percent tariff reduction in Honduras and the US of

all industries, where tariff reduction of a certain industry is apportioned to each region according to its share of

national industry employment. Every household is assigned to the region where the head lived five years ago.
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Table E.11: The effect of trade openness on living standards

Weights on tradable sector only

(1) (2) (3) (4) (5) (6)

HH income (log) HH income (log) Deprivation Deprivation Wealth Wealth

Trade flows -0.040* 0.028 -0.054

[0.074] [0.116] [0.138]

Tariff reduction -0.014* 0.005 -0.011

[0.080] [0.276] [0.310]

Observations 35,116 35,116 35,203 35,203 30,158 30,158

Outcome mean 8.335 8.335 0.770 0.770 0.276 0.276

Regional Fixed Effects YES YES YES YES YES YES

Year Fixed Effects YES YES YES YES YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: Columns (1-2): log of household income (winsorised); (3-4): unmet basic needs, where needs are type of

dwelling, members per room, drinking water, waste disposal, education and subsistence capacity (possible values

are 0,1,2,... depending on the number of needs that are unmet); (5-6): asset ownership index obtained from pca

on durable goods, household goods, vehicles, housing characteristics. The outcome is regressed on a measure

of regional trade exposure per worker, year and regional fixed effects. P-values are obtained by wild cluster

bootstrapping of the t-statistic, with clusters at the regional level. In odd columns, regional trade exposure is a

weighted average of the sum of regional imports from and exports to the US of all industries, where trade flows of

a certain industry are apportioned to each region according to its share of national industry employment. In even

columns, regional trade exposure is a weighted average of the percent tariff reduction in Honduras and the US of

all industries, where tariff reduction of a certain industry is apportioned to each region according to its share of

national industry employment. Weights only consider employment in traded production sectors.
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Table E.12: The effect of trade on migration

(1)

Migrant

Tariff reduction (region of origin) 0.012

[0.442]

Observations 35,203

Outcome mean 0.047

Regional Fixed Effects YES

Year Fixed Effects YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: The outcome is a dummy variable for being a migrant household. A household is defined as migrant if

five years ago the household head lived in a different region than they live now. The outcome is regressed on

a measure of regional trade exposure per worker, year and regional fixed effects. P-values are obtained by wild

cluster bootstrapping of the t-statistic, with clusters at the regional level. Regional trade exposure is a weighted

average of the percent tariff reduction in Honduras and the US of all industries, where tariff reduction of a certain

industry is apportioned to each region according to its share of national industry employment. Every household

is assigned to the region where the head lived five years ago.
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Table E.13: Sector reallocation

(1) (2) (3) (4) (5) (6) (7)

Agriculture Commerce Construction Finance Manufacturing Services Transport

Tariff reduction 0.005 -0.002 -0.000 0.002*** 0.000 0.000 0.001

[0.196] [0.886] [0.936] [0.000] [0.808] [0.912] [0.158]

Observations 86,608 86,608 86,608 86,608 86,608 86,608 86,608

Outcome mean 0.203 0.151 0.044 0.027 0.11 0.108 0.028

Regional Fixed Effects YES YES YES YES YES YES YES

Year Fixed Effects YES YES YES YES YES YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: The outcome is a dummy variable for whether an individual is employed in the sector reported in each

column. The outcome is regressed on a measure of regional trade exposure per worker, year and regional fixed

effects. P-values are obtained by wild cluster bootstrapping of the t-statistic, with clusters at the regional level.

The analysis is performed on individuals aged 15 or older. Regional trade exposure is a weighted average of the

percent tariff reduction in Honduras and the US of all industries, where tariff reduction of a certain industry is

apportioned to each region according to its share of national industry employment.
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Table E.14: The effect of trade openness on wages

(1)

Daily wage (log)

Tariff reduction -0.022**

[0.022]

Observations 29,304

Outcome mean 4.612

Regional Fixed Effects YES

Year Fixed Effects YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: The outcome is the log of daily wage (winsorised) received by public, private, or domestic employees.

The outcome is regressed on a measure of regional trade exposure per worker, year and regional fixed effects. P-

values are obtained by wild cluster bootstrapping of the t-statistic, with clusters at the regional level. The analysis

is performed on individuals aged 15 or older. Regional trade exposure is a weighted average of the percent tariff

reduction in Honduras and the US of all industries, where tariff reduction of a certain industry is apportioned to

each region according to its share of national industry employment.
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Table E.15: Evidence on sectoral wage changes

(1) (2) (3) (4) (5) (6) (7)

Agriculture Commerce Construction Finance Manufacturing Services Transport

Tariff reduction -0.023* 0.001 -0.007 0.023 -0.027** -0.015 -0.001

[0.052] [0.994] [0.732] [0.278] [0.046] [0.180] [0.996]

Observations 5,853 4,487 2,416 1,747 5,786 7,418 1,207

Outcome mean 4.054 4.653 4.674 4.93 4.785 4.723 4.934

Regional Fixed Effects YES YES YES YES YES YES YES

Year Fixed Effects YES YES YES YES YES YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: The outcome is log-(winsorised) wage received by workers employed in the sector reported in each column.

The outcome is regressed on a measure of regional trade exposure per worker, year and regional fixed effects. P-

values are obtained by wild cluster bootstrapping of the t-statistic, with clusters at the regional level. The analysis

is performed on individuals aged 15 or older. Regional trade exposure is a weighted average of the percent tariff

reduction in Honduras and the US of all industries, where tariff reduction of a certain industry is apportioned to

each region according to its share of national industry employment.
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Table E.16: The effect of trade openness on unemployment

(1) (2) (3)

Unemployed Unemployed #2 Unemployed #3

Tariff reduction -0.006*** -0.006* -0.002

[0.002] [0.070] [0.516]

Observations 86,626 86,626 86,626

Outcome mean 0.028 0.323 0.377

Regional Fixed Effects YES YES YES

Year Fixed Effects YES YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): individuals are considered unemployed if they report not having a job but being actively

looking for one, and being willing and able to work if offered employment; (2): individuals are considered unem-

ployed if they report not having a job, whether or not they are actively looking for one, and not being in education

or training; (3): individuals are considered unemployed as in Column 2, or if they define themselves as unpaid

family workers. The outcome is regressed on a measure of regional trade exposure per worker, year and regional

fixed effects. P-values are obtained by wild cluster bootstrapping of the t-statistic, with clusters at the regional

level. The analysis is performed on individuals aged 15 or older. Regional trade exposure is a weighted average

of the percent tariff reduction in Honduras and the US of all industries, where tariff reduction of a certain industry

is apportioned to each region according to its share of national industry employment.
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Table E.17: Labour force participation

(1) (2) (3)

Inactive Homemaker Unpaid worker

Tariff reduction 0.002 -0.003 0.004

[0.270] [0.366] [0.182]

Observations 86,626 86,626 86,624

Outcome mean 0.019 0.277 0.054

Regional Fixed Effects YES YES YES

Year Fixed Effects YES YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): dummy variable for whether the individual is not engaged in employment, education, train-

ing, nor housework, and is not looking for a job; (2): dummy variable for whether the individual is not looking

for a job because of being engaged in housework; (3): dummy variable for whether the individual is engaged in

unpaid family work. The outcome is regressed on a measure of regional trade exposure per worker, year and

regional fixed effects. P-values are obtained by wild cluster bootstrapping of the t-statistic, with clusters at the

regional level. The analysis is performed on individuals aged 15 or older. Regional trade exposure is a weighted

average of the percent tariff reduction in Honduras and the US of all industries, where tariff reduction of a certain

industry is apportioned to each region according to its share of national industry employment.
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Table E.18: Category of occupation

(1) (2) (3)

Self-employed Public employee Private employee

Tariff reduction 0.006 0.001 -0.005

[0.116] [0.124] [0.228]

Observations 86,624 86,624 86,624

Outcome mean 0.278 0.048 0.276

Regional Fixed Effects YES YES YES

Year Fixed Effects YES YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): dummy variable for whether the individual is self-employed; (2): dummy variable for whether

the individual is a public employee; (3): dummy variable for whether the individual is a private employee. The

outcome is regressed on a measure of regional trade exposure per worker, year and regional fixed effects. P-

values are obtained by wild cluster bootstrapping of the t-statistic, with clusters at the regional level. The analysis

is performed on individuals aged 15 or older. Regional trade exposure is a weighted average of the percent tariff

reduction in Honduras and the US of all industries, where tariff reduction of a certain industry is apportioned to

each region according to its share of national industry employment.
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Table E.19: The effect of trade openness on low-skilled workers

(1) (2) (3) (4)

Daily wage (log) Unemployed Unemployed #2 Unemployed #3

Tariff reduction×Low-skill 0.020*** 0.002** -0.002 -0.003*

[0.000] [0.028] [0.324] [0.074]

Tariff reduction -0.038*** -0.006*** -0.005 -0.001

[0.006] [0.006] [0.128] [0.816]

Low-skill -0.622*** -0.023*** 0.077*** 0.089***

[0.002] [0.002] [0.000] [0.000]

Observations 26,185 80,919 80,919 80,919

Outcome mean 4.597 0.026 0.33 0.382

Regional Fixed Effects YES YES YES YES

Year Fixed Effects YES YES YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): log of daily wage (winsorised) received by public, private, or domestic employees; (2): indi-

viduals are considered unemployed if they report not having a job but being actively looking for one, and being

willing and able to work if offered employment; (3): individuals are considered unemployed if they report not

having a job, whether or not they are actively looking for one, and not being in education or training; (4): indi-

viduals are considered unemployed as in Column 3, or if they define themselves as unpaid family workers. The

outcome is regressed on a measure of regional trade exposure per worker, an indicator for low skills, year and

regional fixed effects, and an interaction between regional trade exposure and low skills. P-values are obtained

by wild cluster bootstrapping of the t-statistic, with clusters at the regional level. The analysis is performed on

individuals aged 15 or older. Low skills are defined as education level not higher than complete primary edu-

cation. Regional trade exposure is a weighted average of the percent tariff reduction in Honduras and the US of

all industries, where tariff reduction of a certain industry is apportioned to each region according to its share of

national industry employment.
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Table E.20: The effect of imports and exports on wages

(1) (2)

Daily wage (log) Daily wage (log)

Panel A

Imports -0.078**

[0.036]

Tariff reduction, Honduras -0.057**

[0.028]

Panel B

Exports -0.275*

[0.076]

Tariff reduction, US -0.036**

[0.020]

Observations 29,304 29,304

Outcome mean 4.612 4.612

Regional Fixed Effects YES YES

Year Fixed Effects YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: The outcome is the log of daily wage (winsorised) received by public, private, or domestic employees.

The outcome is regressed on a measure of regional trade exposure per worker, year and regional fixed effects. P-

values are obtained by wild cluster bootstrapping of the t-statistic, with clusters at the regional level. The analysis

is performed on individuals aged 15 or older. In Column 1, Panel A (B), regional trade openness exposure is a

weighted average of regional imports from (exports to) the US of all industries, where trade flows of a certain

industry are apportioned to each region according to its share of national industry employment. In Column 2,

Panel A (B), trade exposure is a weighted average of the percent tariff reduction in Honduras (the US) of all

industries, where tariff reduction of a certain industry is apportioned to each region according to its share of

national industry employment.
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Table E.21: The effect of imports and exports on unemployment

(1) (2) (3) (4) (5) (6)

Unemployed Unemployed Unemployed #2 Unemployed #2 Unemployed #3 Unemployed #3

Panel A

Imports -0.022*** -0.018 -0.002

[0.002] [0.164] [0.862]

Tariff reduction, Honduras -0.013*** -0.015* -0.005

[0.004] [0.060] [0.574]

Panel B

Exports -0.061 -0.077** -0.046

[0.254] [0.040] [0.202]

Tariff reduction, US -0.009*** -0.010** -0.004

[0.002] [0.046] [0.538]

Observations 86,626 86,626 86,626 86,626 86,626 86,626

Outcome mean 0.028 0.028 0.323 0.323 0.377 0.377

Regional Fixed Effects YES YES YES YES YES YES

Year Fixed Effects YES YES YES YES YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: Columns (1-2): individuals are considered unemployed if they report not having a job but being actively

looking for one, and being willing and able to work if offered employment; (3-4): individuals are considered

unemployed if they report not having a job, whether or not they are actively looking for one, and not being in

education or training; (5-6): individuals are considered unemployed as in Columns 3-4, or if they define them-

selves as unpaid family workers. The outcome is regressed on a measure of regional trade exposure per worker,

year and regional fixed effects. P-values are obtained by wild cluster bootstrapping of the t-statistic, with clusters

at the regional level. The analysis is performed on individuals aged 15 or older. In odd columns, Panel A (B),

regional trade openness exposure is a weighted average of regional imports from (exports to) the US of all in-

dustries, where trade flows of a certain industry are apportioned to each region according to its share of national

industry employment. In even columns, Panel A (B), trade exposure is a weighted average of the percent tariff

reduction in Honduras (the US) of all industries, where tariff reduction of a certain industry is apportioned to

each region according to its share of national industry employment.
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Table E.22: The effect of trade openness on wages

Non-migrant households

(1) (2)

Daily wage (log) Daily wage (log)

Trade flows -0.082**

[0.038]

Tariff reduction -0.024**

[0.014]

Observations 27,723 27,723

Outcome mean 4.613 4.613

Regional Fixed Effects YES YES

Year Fixed Effects YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: The outcome is the log of daily wage (winsorised) received by public, private, or domestic employees.

The outcome is regressed on a measure of regional trade exposure per worker, year and regional fixed effects. P-

values are obtained by wild cluster bootstrapping of the t-statistic, with clusters at the regional level. The analysis

is performed on individuals aged 15 or older. In Column 1, regional trade exposure is a weighted average of the

sum of regional imports from and exports to the US of all industries, where trade flows of a certain industry are

apportioned to each region according to its share of national industry employment. In Column 2, regional trade

exposure is a weighted average of the percent tariff reduction in Honduras and the US of all industries, where

tariff reduction of a certain industry is apportioned to each region according to its share of national industry

employment. The analysis is restricted to non-migrant households. A household is defined as non-migrant if five

years ago the household head lived in the same region as they live now.
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Table E.23: The effect of trade openness on unemployment

Non-migrant households

(1) (2) (3) (4) (5) (6)

Unemployed Unemployed Unemployed #2 Unemployed #2 Unemployed #3 Unemployed #3

Trade flows -0.022*** -0.018 -0.004

[0.006] [0.146] [0.775]

Tariff reduction -0.006*** -0.006* -0.002

[0.002] [0.056] [0.564]

Observations 82,898 82,898 82,898 82,898 82,898 82,898

Outcome mean 0.028 0.028 0.324 0.324 0.378 0.378

Regional Fixed Effects YES YES YES YES YES YES

Year Fixed Effects YES YES YES YES YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: Columns (1-2): individuals are considered unemployed if they report not having a job but being actively

looking for one, and being willing and able to work if offered employment; (3-4): individuals are considered

unemployed if they report not having a job, whether or not they are actively looking for one, and not being in

education or training; (5-6): individuals are considered unemployed as in Columns 3-4, or if they define them-

selves as unpaid family workers. The outcome is regressed on a measure of regional trade exposure per worker,

year and regional fixed effects. P-values are obtained by wild cluster bootstrapping of the t-statistic, with clusters

at the regional level. The analysis is performed on individuals aged 15 or older. In odd columns, regional trade

exposure is a weighted average of the sum of regional imports from and exports to the US of all industries, where

trade flows of a certain industry are apportioned to each region according to its share of national industry employ-

ment. In even columns, regional trade exposure is a weighted average of the percent tariff reduction in Honduras

and the US of all industries, where tariff reduction of a certain industry is apportioned to each region according

to its share of national industry employment. The analysis is restricted to non-migrant households. A household

is defined as non-migrant if five years ago the household head lived in the same region as they live now.



CHAPTER 2. TO TRADE OR NOT TO TRADE? LOCAL LABOUR MARKET EFFECTS OF A
FREE TRADE AGREEMENT IN HONDURAS 156

Table E.24: The effect of trade openness on wages

ITT analysis

(1) (2)

Daily wage (log) Daily wage (log)

Trade flows (region of origin) -0.077**

[0.038]

Tariff reduction (region of origin) -0.023**

[0.040]

Observations 29,304 29,304

Outcome mean 4.612 4.612

Regional Fixed Effects YES YES

Year Fixed Effects YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: The outcome is the log of daily wage (winsorised) received by public, private, or domestic employees.

The outcome is regressed on a measure of regional trade exposure per worker, year and regional fixed effects. P-

values are obtained by wild cluster bootstrapping of the t-statistic, with clusters at the regional level. The analysis

is performed on individuals aged 15 or older. In Column 1, regional trade exposure is a weighted average of the

sum of regional imports from and exports to the US of all industries, where trade flows of a certain industry are

apportioned to each region according to its share of national industry employment. In Column 2, regional trade

exposure is a weighted average of the percent tariff reduction in Honduras and the US of all industries, where

tariff reduction of a certain industry is apportioned to each region according to its share of national industry

employment. Every household is assigned to the region where the head lived five years ago.
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Table E.25: The effect of trade openness on unemployment

ITT analysis

(1) (2) (3) (4) (5) (6)

Unemployed Unemployed Unemployed #2 Unemployed #2 Unemployed #3 Unemployed #3

Trade flows (region of origin) -0.020*** -0.018 -0.005

[0.004] [0.138] [0.680]

Tariff reduction (region of origin) -0.005*** -0.006* -0.002

[0.004] [0.058] [0.592]

Observations 86,626 86,626 86,626 86,626 86,626 86,626

Outcome mean 0.028 0.028 0.323 0.323 0.377 0.377

Regional Fixed Effects YES YES YES YES YES YES

Year Fixed Effects YES YES YES YES YES YES

P-values from wild cluster bootstrapping in brackets

*** p<0.01, ** p<0.05, * p<0.1

Notes: Columns (1-2): individuals are considered unemployed if they report not having a job but being actively

looking for one, and being willing and able to work if offered employment; (3-4): individuals are considered

unemployed if they report not having a job, whether or not they are actively looking for one, and not being in

education or training; (5-6): individuals are considered unemployed as in Columns 3-4, or if they define them-

selves as unpaid family workers. The outcome is regressed on a measure of regional trade exposure per worker,

year and regional fixed effects. P-values are obtained by wild cluster bootstrapping of the t-statistic, with clusters

at the regional level. The analysis is performed on individuals aged 15 or older. In odd columns, regional trade

exposure is a weighted average of the sum of regional imports from and exports to the US of all industries, where

trade flows of a certain industry are apportioned to each region according to its share of national industry employ-

ment. In even columns, regional trade exposure is a weighted average of the percent tariff reduction in Honduras

and the US of all industries, where tariff reduction of a certain industry is apportioned to each region according

to its share of national industry employment. Every household is assigned to the region where the head lived five

years ago.
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2.F Sectors of occupation

Table F.26: Sector of occupation by category of employment

Self-employed Public employee Private employee

(1) (2) (3) (4) (5) (6) (7) (8) (9)

2003 2005 2007 2003 2005 2007 2003 2005 2007

Agriculture 0.420 0.461 0.398 0.000 0.001 0.000 0.305 0.289 0.278

Commerce 0.280 0.273 0.285 0.000 0.006 0.000 0.168 0.192 0.175

Construction 0.041 0.046 0.054 0.000 0.008 0.003 0.083 0.086 0.114

Finance 0.016 0.018 0.018 0.000 0.016 0.015 0.066 0.060 0.067

Manufacturing 0.136 0.117 0.126 0.000 0.005 0.003 0.243 0.240 0.232

Services 0.069 0.046 0.071 1.000 0.881 0.902 0.074 0.081 0.082

Transport 0.035 0.038 0.045 0.000 0.045 0.038 0.047 0.041 0.043

Other 0.003 0.002 0.004 0.000 0.038 0.040 0.014 0.010 0.009

Observations 5108 4471 14535 790 794 2588 4813 4991 14083

HH income

∆ Self-employed − Public employee (HNL) -5396*** -6218*** -6735***

∆ Self-employed − Private employee (HNL) -410*** -956*** -1543***

*** p<0.01, ** p<0.05, * p<0.1

Notes: The upper panel of the Table reports the distribution of workers across sectors of occupation by category of

employment and year. “Other” is a residual category including Electricity, Mining, and other unspecified sectors.

The lower panel reports the difference in average (winsorised) household income, measured in Honduran Lem-

piras, between self-employed workers and public and private employees for each year. The analysis is performed

on individuals aged 15 or older.
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CHAPTER 3
REMITTANCES AND FINANCIAL DEVELOPMENT: EVIDENCE FROM

ITALY DURING THE AGE OF MASS MIGRATION

with Matteo Gomellini (Bank of Italy) and Francesco Vercelli (Bank of Italy)

3.1 Introduction

In the last twenty-five years, the stock of international migrants has increased by almost two

thirds worldwide (International Monetary Fund, 2016): internationally remitted earnings, as a

result, now outpace all other capital flows to poor and middle-income countries (World Bank,

2009), and have been widely shown to boost economic growth, poverty reduction, and im-

proved household living standards (see e.g. Acosta et al., 2007; Adams & Page, 2005; Giuliano

& Ruiz-Arranz, 2009; Yang, 2011). A relatively less investigated question (Aggarwal et al., 2011;

Demirguc-Kunt et al., 2011) is whether and how remittances contribute to growth by affecting

the pace of financial development in the source countries.1

In this chapter, we study the effect of remittances on financial deepening in Italian provinces

during the so-called “age of mass migration”, between the last decade of the Nineteenth cen-

tury and the first of the Twentieth. Focussing on Italy during those years provides useful

insights for the understanding of present-day patterns in low- and middle-income countries.

As with many “emerging economies” of the time, Italy started building its financial sector

from levels not dissimilar to current developing economies (Esteves & Khoudour-Castéras,

2011).2 In that period, moreover, nearly 2 percent of the Italian population left the country

We would like to thank Rui Esteves, James Fenske, Douglas Gollin, Matthias Morys, Ferdinand Rauch, Paolo
Tedeschi, Gianni Toniolo, Giovanni Vecchi, Peter Zeitz, and participants in the 2016 annual meeting of the European
Association for Banking and Financial History in Vienna, in the XVII World Economic History Congress in Kyoto,
and in seminars at the Bank of Italy.

1Cf. Demirguc-Kunt & Maksimovic (1998); Jayaratne & Strahan (1996); King & Levine (1993); Rajan & Zingales
(1998) for empirical tests of the link between financial development and growth.

2Esteves & Khoudour-Castéras (2011) report that, for their sample of Nineteenth-century emerging economies,
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every year, searching for better earnings prospects elsewhere around the globe. Migrants also

used to keep close ties with their families in the homeland, sending them such large remit-

tances as to account for more than 5 percent of Italian GDP in certain years. These intense

remittance flows played a crucial role in promoting macroeconomic stability and better living

standards for poorer households – which prompted many commentators to draw the analogy

with a “fantastic rain of gold” for the country (Massullo, 2001). Despite the higher barriers

to movement faced by today’s migrants (cf. Esteves & Khoudour-Castéras, 2011), many close

analogies can thus be drawn between the dynamics related to the Italian diaspora of the time

and the emigration wave that the developing world has been experiencing in recent decades.

Like a number of existing papers on the subject (see e.g. Aggarwal et al., 2011; Demirguc-

Kunt et al., 2011; Esteves & Khoudour-Castéras, 2011), we proxy financial deepening by the

aggregate level of deposits intermediated by the local banking sector. We exploit finely disag-

gregated data on bank balance sheets available from a dataset recently released by the Bank

of Italy, which we complement with information on other types of financial intermediaries

active in the deposit business at the time. As for our measure of remittances, we weight his-

torical series at the national level by the earnings of potential remitters migrated from each

Italian province anywhere in the world. These are in turn proxied by the average wage paid

in receiving countries, weighted by the estimated province-level stock of migrants to each des-

tination. To account for the potential endogeneity of migration and remitting decisions to the

level of financial development at origin (the more advanced the financial system, the easier to

transfer money from abroad), our preferred specification is instrumental-variables regression

with fixed effects. We instrument our measure of provincial remittances for each year with an

index that weights the remittance flows at the national level by the time-invariant provincial

number of migrants before our period of analysis.

We find that remittances strongly contributed to the acceleration of financial deepening in

Italy during the age of mass migration, and document a high elasticity between the two dimen-

sions: based on our preferred results, a one percent increase in the flow of remittances induced

a 0.4 percent increase in the five-year change in bank deposits. Disaggregating the analysis

by type of financial institution, the effect is strongest for postal savings banks and commer-

the average ratio of total deposits on GDP is 30.9 percent, with a maximum level of 115.9 percent and a minimum
of 0.5 percent. In Aggarwal et al. (2011)’s study on developing countries in 1975-2003, the corresponding figures
are very similar: 29.2 percent average, 161.4 percent maximum, and 1.7 percent minimum.
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cial banks, which crucially were the financial intermediaries with respectively the highest and

lowest deposit-collection ability at baseline. To shed light on the most likely channels through

which our results might have operated, we show that (i) remittances did not induce a change

in the average interest rate offered on deposits; (ii) they boosted provincial GDP; and (iii) they

contributed to increasing the density of financial institutions in the territory. Overall, we inter-

pret these findings as evidence that (i) the average quality of the services offered by financial

institutions was not significantly affected by remittance flows; but rather (ii) remittances re-

laxed household budget and investment constraints; and (iii) they favoured the rise of a more

diffuse financial culture throughout the country.

The rest of the chapter is organised as follows: Section 3.2 summarises the literature on

remittances, financial deepening, and post-Unification Italy, and highlights the original con-

tribution of our study to each strand of research; Section 3.3 summarises the main facts of the

age of mass migration and the most salient characteristics of financial institutions in Italy in

our period of interest; Sections 3.4 and 3.5 respectively describe our empirical strategy and the

data used for the analysis; Section 3.6 presents our main results along with some robustness

checks, while Section 3.7 explores the mechanisms behind them; finally, Section 3.8 concludes.

3.2 Literature

Our paper contributes to the literature on the development effect of remittances in emerging

economies. Existing research has shown that remittances may prove an effective tool for the

reduction of poverty3 and inequality,4 and that their contribution to growth is non-negligible.5

Various authors have also documented positive impacts of remittance flows on more specific

dimensions such as education,6 health,7 and micro-entrepreneurship.8

The question whether remittances have an effect on financial inclusion and financial de-

3See Acosta et al. (2007); Adams (2004, 2006); Adams & Page (2005); Anyanwu & Erhijakpor (2010); Imai et al.
(2014); Martı́nez Alvear & Yang (2007); Taylor et al. (2005).

4Cf. Adams (1992); McKenzie & Rapoport (2007); Taylor & Wyatt (1996).
5Cáceres & Saca (2006); Giuliano & Ruiz-Arranz (2009); Imai et al. (2014); Mundaca (2009).
6Acosta et al. (2007); Adams & Cuecuecha (2010); Amuedo-Dorantes & Pozo (2011); Bredl (2011); Calero et al.

(2009); Cox-Edwards & Ureta (2003); López-Córdova et al. (2005); Yang (2008).
7Amuedo-Dorantes et al. (2007); Antón (2010); Hildebrandt & McKenzie (2005); Kanaiaupuni & Donato (1999);

López-Córdova et al. (2005).
8Dustmann & Kirchkamp (2002); Massey & Parrado (1998); Mesnard (2004); Woodruff (2007); Woodruff &

Zenteno (2007); Yang (2006).
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velopment had instead been relatively neglected until fairly recently, and research along these

lines has only lately started to take off. A number of recent studies provide empirical evid-

ence on the positive relationship between remittances and financial deepening, relying on both

cross-country analyses (Aggarwal et al., 2011; Cooray, 2012; Esteves & Khoudour-Castéras,

2011; Inoue & Hamori, 2016; Williams, 2016) and case-studies in specific developing coun-

tries (Ambrosius, 2011; Anzoategui et al., 2014; Chowdhury, 2011; Demirguc-Kunt et al., 2011;

Gupta et al., 2009; Martı́nez Perı́a et al., 2008; Sami, 2013).

The claim is usually that remittances should induce a higher demand for bank services

in a variety of ways, for example if, trivially, they are transmitted through bank transfers.

At the same time, being typically lumpy and generally consisting of non-negligible amounts

of money, remittances may exceed the immediate consumption needs of recipients, therefore

spurring demand for financial services like safe storage in bank deposits or savings accounts.

Eventually, the increase in demand for financial services may also prompt financial interme-

diaries to open more branches in migration-intensive areas, or enable them to improve their

service offer. According to the “induced financial literacy” hypothesis (Brown & Fayad, 2013),

moreover, receiving remittances through banks or other financial intermediaries also makes

it possible for otherwise isolated or unbanked potential customers to get in touch with finan-

cial institutions. In this way, their understanding of financial products and overall trust in the

financial system should improve.

Other authors, however, have challenged this line of reasoning, and have provided evid-

ence that remittances may relax the recipients’ consumption and investment constraints to the

point of substituting for the domestic financial sector (Ambrosius & Cuecuecha, 2013; Brown

& Fayad, 2013; Giuliano & Ruiz-Arranz, 2009; Uddin & Sjö, 2013; Woodruff & Zenteno, 2007).

Coulibaly (2015), on the other hand, finds no substantial evidence in support of any correla-

tion between remittances and financial development whatsoever. The author argues that this

may owe to a diffuse distrust in financial institutions, which means that recipients resort to

different ways of saving. Alternatively, binding subsistence constraints might push recipients

to consume whatever sums they receive through remittances.

We contribute to this literature documenting a positive and significant relationship between

remittances and financial deepening in Italy between the end of the Nineteenth century and
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the start of the Twentieth. Moreover, unlike much of the existing literature, we also try to

pin down the set of mechanisms which may be driving the effect of remittances on financial

development. To our knowledge, the only other papers attempting a formal assessment of

the mechanisms behind the remittances-financial development link are two studies by An-

zoategui et al. (2014) and Brown & Fayad (2013). The former posits that, by relaxing credit

constraints, remittances might reduce the need for external financing by financial institutions,

while at the same time increasing the demand for savings instruments. The latter instead finds

no evidence in support of the “induced financial literacy” hypothesis. In this chapter, we try to

identify whether the impact of remittances works by (i) raising demand through an increase in

household incomes; (ii) establishing a higher density of financial institutions; or (iii) enabling a

better quality of the services provided by financial intermediaries. We find evidence in favour

of channels (i) and (ii): in Italy during our period of analysis, remittances favoured a higher

overall economic activity and induced banks to open new branches in the provinces where

they were operating. Both these mechanisms may have translated into a higher increase in the

level of deposits held in financial institutions.

Given the above, this chapter also substantially contributes to the historical literature on

the impact of remittances in Italy during the age of mass migration.

In terms of broad national outcomes, various authors (Borgatta, 1933; Massullo, 2001; Sori,

1979; Stringher, 1912) document how remittances directly fostered Italian economic well-being,9

and many studies (Del Boca & Venturini, 2003; De Rosa, 1980, 2000; Esteves & Khoudour-

Castéras, 2009; Massullo, 2001) equally report how this contributed to finance the deficit in the

Italian balance of payments, nearly closing the current account deficit in certain years.10

On a more micro level, a number of qualitative historical accounts (Drinkwater et al., 2007;

Glytsos, 2005; Sori, 1979) point out that on average around 30 percent of remittances were in-

vested in entrepreneurial activities,11 while the rest was mainly devoted to other uses, like

financing the construction of new family houses, debt repayment,12 or an increase in savings.

9The most recent reconstructions estimate that the average share of remittances on total GDP was around 2.7
percent in 1876-1913, ranging from 0.3 to 5.8 per cent (Baffigi, 2013; Balletta, 1976; Borghese, 2011).

10Foerster (1919) even drew a link between remittances, Italy’s ability to convert its foreign debt in 1906, and the
lira’s sustained appreciation before the Great War. Similarly, Foerster saw the lira’s weakness in subsequent years
as a result of the decline in the “export of labour services” (on this point, cf. also Cesarano et al., 2012).

11Along the same lines, Cerase (1967) shows that, in the South, 16 percent of returning migration was motivated
by the purpose of investing in the area of origin.

12For instance, the Calabria region saw a sharp reduction in mortgage debt on peasant properties at the turn of
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Relatedly, De Rosa (2000) also argues that, although not feeding back into productivity conver-

gence between the North and the South of the country,13 remittances nonetheless contributed

to smoothing regional disparities in living standards.

Finally, as regards the link from remittances to financial development, Gomellini et al.

(2017) document that repatriated savings held in postal savings banks facilitated the diffu-

sion of financial know-how.14 In general, however, non-qualitative research on these topics

is quite scarce at best, and, especially for what concerns the impact of remittances on finan-

cial outcomes, the relationship is usually stated rather than empirically tested. To be sure, the

study by Esteves & Khoudour-Castéras (2011), which confirms a positive effect of remittances

on domestic financial development, is performed on a sample that also includes Italy before

1914. That we know, however, our study is the first empirical assessment of the impact of re-

mittances on financial development which focusses specifically on Italy during the age of mass

migration. Moreover, the nature of our data, featuring information on the more than 1,200 bal-

ance sheets per year from the universe of Italian banks in our period of interest, allows us to

perform a detailed analysis at the provincial level and by type of financial intermediary, which

we should be the first to have implemented.

3.3 The historical background: Italy in the Nineteenth-Twentieth

centuries

3.3.1 Emigration and remittances

Between 1870 and 1915, in an almost unfettered migration wave (cf. Hatton & Williamson,

1998), more than 14 million men and women left Italy, in what has been described as the largest

human outflow from any single country in recorded history (Choate, 2008). The gross emigra-

tion rate, which was about 4.2 migrants per thousand Italian residents in the 1870-80 decade,

increased almost six-fold in this period, peaking at 24.1 per thousand in 1913, with an average

of nearly 18 per thousand between 1900 and 1913 (cf. Appendix Table A.1).

the century (Massullo, 2001; Sori, 1979).
13Cinel (1991) also claims that remittances had at best a marginal impact on the modernisation of the Italian

South.
14In Italy as a whole, the volume of deposits in post office savings accounts rose from 323 million liras in 1890 to

over two billion liras in 1913, while the share of emigrants’ savings rose from 0.03 percent to 4.4 percent (Esteves &
Khoudour-Castéras, 2009; Gomellini & Ó Gráda, 2013).
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In terms of regional composition, Gomellini et al. (2017) document how Italian emigration

was initially concentrated in the North-West of the country, which in 1876 accounted for almost

half of the total. Emigrants from the South and the islands of Sicily and Sardinia were on the

contrary originally a tiny minority, representing a mere 5 percent of all Italian emigration.

The pattern however gradually reversed with the passing of time, and at the beginning of

the Twentieth century the share of emigration from North-Western regions had fallen to 13

percent, whereas Southerners and Islanders came to account for nearly 50 percent of all Italian

emigration (see also Appendix Figure A.1).

The favourite destinations of Italian migrants were Argentina, Australia, Brazil, Canada,

France, Germany, Switzerland, and the United States (cf. Appendix Figure A.1). The fall in

emigration from Northern Italy at the end of the Nineteenth century coincided with a drop

in emigration towards Europe, which was gradually substituted by transoceanic destinations

(first Argentina and Brazil, later joined by the United States). The change was certainly facilit-

ated by a vigorous transport revolution that made overseas trips safer and cheaper, but owed

primarily to the composition of the migrant pool: by then, in fact, emigrants were predomin-

antly poorer agricultural labourers from the South, who lacked the skills required by hiring

firms in European countries (Giunta parlamentare d’inchiesta sulle condizioni dei contadini nelle

Province meridionali e nella Sicilia, 1911).

In general, there were strong links between each sending region and the various receiv-

ing countries, which worked through the network channels that were created in any particu-

lar destination among those coming from the same area back home. For example, Gomellini

et al. (2017) report that nearly two-fifths of pre-1914 migrants to Brazil, who overwhelmingly

clustered in the South and South-East of the country, were from Venice or Lombardy, whereas

those who settled in Argentina predominantly came from Liguria, Piedmont, and again Lom-

bardy.

Despite the long distances travelled and the establishment of close-knit communities abroad,

Italian migrants mostly maintained very close ties with their families in the motherland, and

indeed for many of them migration was just a temporary episode, to be followed by a move

back home after a few years. This in turn increased the likelihood that Italian migrants would

remit some of their earnings to the home country.
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It is estimated that the inflow of money from abroad was considerable in that period, prov-

ing as high as almost 500 million liras in 1911 (Commissariato generale dell’emigrazione, 1911). Of

these, the vast majority was directed to low-income regions, especially those in Southern Italy:

Massullo (2001) estimates that, over the sums remitted through the Banco di Napoli15 between

1905 and 1913, those aimed to the South amounted to 60.6 percent of the total, of which the

three regions of Calabria, Campania, and Sicily alone accounted for nearly 40 percent.

Given the high numbers at stake, the need for the institutionalisation of remittance trans-

fer services soon became a pressing political priority. Remittances were in fact initially sent

through a variety of formal and especially informal channels, including by hiding money in

letters sent by ordinary mail or in the pockets of so-called rondinelle (Italian for swallows),

Italians who travelled seasonally across the Atlantic. Many emigrants also resorted to self-

appointed banchieri (“bankers”), individuals who started their own bank firms in the destina-

tion countries and specialised in the remittance business demanding exorbitant fees for their

services – and who were often involved in outright theft of their customers’ money.16

In 1901, this uncontrolled situation, which exposed Italian migrants to systematic exploita-

tion and hardship, eventually prompted the Italian Treasury Ministry to entrust the transfer of

remittances to the Banco di Napoli, a more reliable centralised institution (De Rosa, 1980). The

role of the Banco di Napoli in reducing the risk and cost of making transfers was notable: in its

first year of operation it remitted 9.3 million liras, and by 1914 the amount had grown almost

nine-fold, accounting for roughly 10 percent of total remittances (cf. Choate, 2008; Massullo,

2001; U.S. Congress, 1911).

3.3.2 Financial institutions

At the turn of the century, a broad range of financial institutions were allowed to collect de-

posits in Italy.

Historically, the most important collectors of fiduciary deposits were savings banks, whose

stated mission had in fact originally been the promotion of saving (Polsi, 1996). Their distinct-

ive feature was the guarantee of stability, which was achieved by avoiding risky investment,

15The financial institution in charge of managing the remittance transfers since 1901, see infra.
16In the US, the wrongdoings by these predatory banchieri was regularly highlighted in the press (see De Rosa,

2000).
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and which allowed these banks to attract deposits despite not offering particularly high in-

terest rates. The largest bank of this type was the Cassa di Risparmio di Milano, which operated

in Lombardy and accounted for more than 15 percent of all Italian deposits. In general, savings

banks were widespread in Northern and Central Italy, but were less common in the South.

Another category of major collectors of private deposits was represented by postal savings

banks, which became even more popular during our period of analysis.17 These banks were

instituted in 1875 in order to raise funds for local public investment, turning postal offices into

branches of a state-owned bank (Cassa Depositi e Prestiti). Postal offices were widespread all

over the country, and were therefore within the reach of even poor, otherwise unbanked vil-

lages. This, together with a ceiling imposed by the law on the amount of money that could be

held in postal accounts, made these banks particularly well-suited for the collection of savings

from the poor (Conte, 2000).

A third family of financial intermediaries encompassed commercial joint-stock banks and

cooperative banks. Despite the differences in their ownership structure, joint-stock banks and

cooperative banks were the only institutional components of the financial sector that were not

controlled by the government, as they were only subject to the requirements of the commercial

legal code (Polsi, 1996). Deposits also accounted for around 50 percent of the liabilities of both

types of institutions (Natoli et al., 2015). In terms of geographical location, cooperative banks

were particularly present in the South, whereas joint-stock banks were almost equally split

between Northern and Southern Italy (although in the latter they were concentrated in the

regions of Campania, Puglia, and Sicily).

Finally, the Italian financial system was characterised by the presence of various banks of

issue. Originally, there were as many as six banks of issue, which then were reduced to three

(Banca d’Italia, Banco di Napoli, and Banco di Sicilia) after a severe financial crisis in 1893-94.

In particular, the Bank of Italy merged three former banks of issue, and within a few years

assumed the role of a proper central bank (Bonelli, 1991). Throughout our period of analysis,

however, all banks of issue could collect deposits from private individuals, and could convert

into notes the receipts given to depositors, which also circulated as a form of payment (Polsi,

1996). Even after the financial crisis, in 1895, fiduciary deposits accounted for nearly 10 percent

17Della Torre (2000) reports that postal accounts almost increased by a factor of six in just twenty years, sky-
rocketing from 310 million liras in 1890 to 1,743 million in 1910.
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of the liabilities of banks of issue (Servizio Ragioneria della Banca d’Italia, 1993).

3.4 Empirical strategy

3.4.1 Estimating remittances

We build a measure of provincial remittances weighting the total amount of remittances sent

to Italy by the earnings received abroad by migrants from each province. These, in turn, are

estimated using geographical data on migration and average wages in destination countries

(cf. Esteves & Khoudour-Castéras, 2011 and Morys, 2005 for similar approaches).

The Italian administrative system is constitutionally organised in State, Regions, Provinces,

and Municipalities (Comuni), so provinces are Italy’s second-lowest administrative level. As

such, accurate data at the provincial level for our period of analysis are quite scarce. In partic-

ular, we have provincial figures only for migration to macro-areas (Europe vs. non-Europe),

whereas more detailed information on destination countries and migrants’ socio-demographic

characteristics is available only at the regional level. We therefore construct our estimate of the

stock of migrants from each province to each destination country relying on a number of gen-

eralisations.

First, considering province i in region Si and country u located in macro-area Au (Europe

or extra-Europe), we estimate the number of migrants from i to u using information obtained

at the level of region Si. In practice, we weight the total number of migrants from i to Au by

the share of migrants to u from Si over total migration to Au from Si. Denoting migration by

M , the stock of migrants from province i to country u at time t is then computed as

Miut = MiAut ×
MSiut

MSiAut
. (3.1)

In line with the observation (Esteves & Khoudour-Castéras, 2011) that only male migrants

aged 15-44 sent remittances, we also restrict the pool of potential remitters to men in that age

range. To do so, we weight the provincial migrant stock in Equation (3.1) by the regional share

of male migrants between 15 and 44 years old. Denoting the migrant men in those ages by M̃ ,

we therefore compute male, remitting-age migration to country u from province i at time t as
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M̃iut = Miut ×
M̃Sit

MSit
(3.2)

Finally, we note that Italian migrants usually stopped sending remittances around five

years after migrating, when they either went back to Italy or they settled with their family

in the new country. They were also unlikely to send remittances during their first year abroad,

as they usually needed an adjustment period to find employment and accumulate a sufficient

amount of savings to send home (Commissariato generale dell’emigrazione, 1926). In each year

t, we thus define as potential remitters only those who emigrated in the previous four years,

assuming no return migration within those four years. As a result, our estimate of potential

remitters to province i from destination country u in year t, Piut, is:

Piut =

t−1∑
k=t−4

M̃iuk (3.3)

Having obtained an estimate of the number of remitters to province i from destination u,

we estimate their potential earnings Y using real wages w in the receiving country, assuming

that Italians abroad earned the average wage:

Yiut = wut × Piut. (3.4)

Aggregating earnings from all destination countries, we then obtain a measure of the total

earnings received abroad by potential remitters from each province:

Yit =
∑
u∈U

Yiut, (3.5)

where U is the set of all destination countries.

The last step in the construction of our remittance index consists in assuming that remit-

tances are a constant fraction of migrants’ income, irrespective of their province of origin. In

this way, we can use the ratio between the potential earnings of remitters to each province and

their sum at the national level to weight total Italian remittances R in each period:

Rit = RITt ×
Yit∑
j∈I Yjt

, (3.6)
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where IT refers to the national aggregate and I is the set of all Italian provinces.

3.4.2 Identification

In our analysis, we estimate how the change in provincial-level bank deposits between two

consecutive periods in our sample is affected by the total amount of remittances received, in

the same time span, by households living in each province. We estimate the latter as the sum

of provincial remittances computed as in (3.6) over the years between each sample period and

the previous one. Given that our sample periods are five years apart (cf. Section 3.5 infra), the

resulting measure is

R̃it =
t∑

k=t−4

Rik. (3.7)

The choice of regressing a change on a level is justified by our interest in how the cumu-

lative effect of the remittances received year after year by the emigrants’ families affected the

gradual expansion of the financial sector from one period to the next.

As a benchmark, we start by performing simple fixed effects regression at the provincial

level. Denoting the five-year change in deposits by ∆D, our regression equation for province

i in year t is therefore

log ∆Dit = α+ β log R̃it + δt + ηi + εit, (3.8)

where δt and ηi are respectively the time and provincial fixed effects, and ε is a random

error term. Since we select a functional form with both ∆D and R̃ in logarithms, β represents

the elasticity of deposits to remittances.

Estimation of β, however, is very likely to be inconsistent due to reverse causality, as it may

well be that it is financial development which spurs remittance inflows rather than vice-versa.

This may be the case if for instance financial development lowered the cost of transmitting

remittances, or mechanically as a larger percentage of total remittances could be measured

when channelled through formal financial institutions. Esteves & Khoudour-Castéras (2011)

also argue that before 1914 many specialised banks were created in Europe precisely to attract

(or improve the efficiency of) money transfer, and that in this sense better domestic financial
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institutions might have actually attracted more remittances.18

The fact that we consider deposits in differences rather than levels should in principle ease

this concern – the likelihood of a greater change in deposits attracting more remittances seems at

least disputable. On the other hand, it is also true that a higher growth in deposits might have

signalled to migrants a rapidly expanding financial sector, making the operations of financial

institutions more salient and in turn remittances even more appealing. Nevertheless, we proxy

remittances by the potential earnings of provincial migrants abroad, which means that the only

data used to build our estimates are the composition of the migrant pool, various wages in the

destination countries, and the total of remittances sent to the entire peninsula in a given year:

as such, reverse causality from banking development to potential remittances at the provincial

level seems unlikely. For reverse causality to affect our results, it would have to be the case

that our outcomes of interest affect the sorting of emigrants from province i into destination

countries with different average wages. This appears to be more of a concern in our setting

as, for instance, higher savings may allow migration to countries associated with both higher

migration costs and higher average wages.

For this reason, we instrument our measure of remittancesR in Equation (3.6) with a meas-

ure that weights Italian remittances by the composition of the migrant pool as of 1885, before

the first year in our sample.19 Our measure of fixed-weights remittances is therefore computed

as

R′it = RITt ×
Yi1885∑
j∈I Yj1885

, (3.9)

which can then be aggregated over time to obtain our instrument20

R̃′it =
t∑

k=t−4

R′ik. (3.10)

18From an empirical perspective, Adenutsi (2011) and Motelle (2011) in fact show that financial development
Granger-causes international migrant remittances in Sub-Saharan countries.

19This approach has been widely used in the literature and dates back to Bartik (1991), who builds a measure of
local labour demand that is independent of local labour supply, thanks to a weighting scheme based on fixed local
industry employment shares.

20By the way R′it is constructed, we need to substitute province fixed effects with region fixed effects when
running IV regression.
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3.5 Data sources

We retrieve most of our data on bank deposits from ASCI (Archivio Storico del Credito in Italia),

a dataset recently released by the Bank of Italy. ASCI collects the balance sheets of Italian

banks over a period spanning from 1890 to 1973, for a total of more than 40,000 balance sheets.

Crucially, the dataset includes the entire universe of Italian banks for the years 1890, 1895, 1900,

1905, and 1910 – the period relevant for our analysis.

ASCI provides a unique harmonised accounting scheme with 14 variables for the assets

side, and 9 for the liabilities side: among these, we focus on the fiduciary deposits variable.21

Since most banks operated locally at the time (many were single-branch), we assign each bank

to the province where the municipality of its legal headquarters is located. Upon further in-

vestigation, this turns out to be a sensible approach even for the twenty largest banks in terms

of deposits, as many of them were active within a single province, despite their large size

(Pinardi, 1907).22 However, we obtain information on the distribution of deposits for a num-

ber of banks23 that operated in more than one province, by retrieving archive data from those

banks themselves.

ASCI features data on joint-stock banks, cooperative banks, savings banks, and pledge

banks, but not on other types of financial institutions:24 to draw a more representative pic-

ture of the entire Italian financial sector in our period of analysis, therefore, we complement

ASCI data with information from a number of additional sources. In particular, we are able to

reconstruct the amount of deposits held in postal savings banks and banks of issue. Data on

the provincial distribution of postal accounts is reported in the statistical report on postal and

telegraph services and on postal savings banks for 1890-1910 (Ministero delle Poste e dei Tele-

grafi, 1910), whereas national-level information on the fiduciary deposits held in banks of issue

can be found in Servizio Ragioneria della Banca d’Italia (1993). Since many banks of issue had

branches in several provinces, however,25 we also collect data on the geographical distribution

of their deposits from the archive of the Bank of Italy26 and the documentation provided for
21voce3200 in the dataset.
22As the only source on bank branches we found relates to 1907 (Pinardi, 1907), the analysis ignores the possibility

that some banks might have opened branches between 1908 and 1910.
23Cassa di Risparmio di Milano (then Cassa di Risparmio delle Province Lombarde), Banca Commerciale Italiana in Milano,

Monte dei Paschi di Siena, Cassa di riparmio di Palermo Vittorio Emanuele.
24Specifically, it excludes banking firms, postal savings banks, banks of issue, and mutual cooperative banks.
25In fact, the Bank of Italy had at least one branch in each province.
26Information on Banca d’Italia and Banca Nazionale Toscana.
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the annual meetings of some of these banks.27

Information on average interest rates by province is collected from an electronic database

of the Bank of Italy, based on Bollettino Ufficiale delle Società per Azioni and on Bollettino delle

casse di risparmio ordinarie. The database reports, for most financial institutions featuring in the

ASCI dataset between 1890 and 1910, the interest rate on deposits officially declared by the

banks themselves. This information is however not available for banks of issue nor for postal

savings banks.

Data on remittances at the national level come from the Italian Statistical Institute (Istat,

1957). Istat (1957) uses official data on remittances, based on income received by Italians tem-

porarily abroad and money sent to Italy from emigrants who settled abroad.

We obtain data on migration from the yearly report on Italian emigration for 1876-1925

(Commissariato generale dell’emigrazione, 1926), which reports for each province the stock of

migrants who left Italy in those years, distinguishing between European and non-European

destinations. It also provides, at the regional level, a disaggregation of migrants by age and

gender, as well as detailed information on individual destination countries.

To estimate the potential earnings of remitters, we use the comparable series of real wages

that Williamson (1995) computes across several countries since 1830.

Finally, we retrieve provincial GDP from Istituto G. Tagliacarne (2011). Given that data are

only available for 1881, 1901, and 1911, we estimate the remaining figures applying the growth

rates followed by national value added in the same years (retrieved from Baffigi, 2013). More

details about the precise interpolation process are reported in Appedix Section 3.B.

3.5.1 Descriptive statistics

We have complete data for 69 Italian provinces for the years 1895, 1900, 1905, and 1910. De-

scriptive statistics are reported in Table 3.1.

Our main outcome variables are the five-year changes in deposits of financial institutions,

aggregated in various ways. Looking at the time trend in these variables, it can be noticed that

deposits increased substantially over time, with a boom between 1900 and 1905. Only banks

of issue experienced a decrease in private deposits, but this can be easily explained by the fact

that, after the crisis that struck the Italian economy at the beginning of the 1890s, the number
27Banco di Napoli and Banco di Sicilia.
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of issuing banks was halved from six to three. Apart from issuing banks, however, all the

remaining series display an inflection point between 1900 and 1905, with deposits increasing

by more than 50 percent (in certain cases even more than tripling).

The trend followed by deposits seems to parallel the one for the flow of remittances, which

increases modestly from 1890 to 1900 and then more than doubles between 1900 and 1905.

Interestingly enough, a similar pattern is also shared by GDP and by its five-year growth

rate. These common trends are precisely the dynamics that motivate our paper.

The average interest rate paid on deposits gradually decreases over time. This last obser-

vation could suggest an increase in the degree of competition within the banking sector, which

is partly reflected by a modest increase in the number of banks over time. As a benchmark, we

also compute and report the value of the Boone index, which proxies the extent of competition

in a productive sector by the elasticity of profits with respect to marginal costs. The rationale

behind the index is that higher profits are achieved by more efficient banks: hence, the more

negative the index, the higher the degree of competition, because the effect of market-share

reallocations is stronger (cf. Boone et al., 2013 for details). Looking at Table 3.1, the Boone

index does indeed drop between 1900 and 1910, but the fact that its 1910 value is only equal to

the 1895 level calls for caution in over-stretching interpretations.

Turning to the extent of Italian migration over time, Figure 3.1 shows the provincial dis-

tribution of the stock of migrants (computed as in Section 3.4.1) in 1890, 1900, and 1910. As

expected, overall migration substantially increases in the entire peninsula. Provinces in the

North-East of the country display the highest levels of migration in all three years, while mi-

gration from Sardinia and Central Italy (most notably the Tuscany region) booms later in 1910.

Looking more closely at the macro-destinations of migrants, the data reflect the patterns

described in Section 3.3.1, with Northern Italy sending migrants prevalently to European coun-

tries and Southern Italian migrants being more concentrated in non-European ones.
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Table 3.1: Descriptive statistics

(1) (2) (3) (4)

1895 1900 1905 1910

mean/sd mean/sd mean/sd mean/sd

Change in deposits (5 years, 1,000,000 liras):

All financial institutions 3.79 4.78 17.61 26.65

(8.40) (11.77) (29.78) (35.02)

Postal savings banks 2.19 3.15 5.58 6.11

(3.21) (4.58) (15.87) (17.44)

Banks of issue -0.77 -1.02 -0.41 -0.00

(4.14) (3.20) (1.86) (1.44)

Savings banks 2.67 3.45 6.78 10.93

(7.89) (8.74) (10.41) (17.01)

Commercial and cooperative banks -0.40 -0.21 6.74 11.28

(7.63) (9.24) (15.38) (22.32)

Remittance flow (5 years, 1,000,000 liras) 12.65 16.88 37.16 45.92

(20.50) (26.70) (38.92) (32.69)

GDP (1,000,000 liras) 189.81 205.45 247.29 304.68

(126.79) (140.61) (177.97) (232.20)

Growth rate of GDP (5 years, %) 1.45 1.51 3.55 3.97

(0.45) (0.45) (0.61) (0.73)

Interest rate (%) 3.89 3.70 3.55 3.39

(0.38) (0.39) (0.44) (0.28)

Number of banks 18.54 19.00 19.49 19.78

(11.68) (11.78) (11.42) (11.14)

Boone index -0.28 -0.11 -0.20 -0.28

(0.19) (0.22) (0.33) (0.17)

Population (1,000) 450.74 470.66 481.86 500.69

(254.06) (271.96) (283.75) (303.84)

Observations 69 69 69 69

Notes: The unit of observation is the Province. Remittance flows are the sum of remittances sent to each province

in each five-year span. The Boone index proxies the extent of competition in a productive sector by the elasticity

of profits with respect to marginal costs: the more negative the index, the higher the degree of competition.
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Figure 3.1: Stock of potential remitters

(a) World

(b) European countries

(c) Non-European countries

Notes: Historical borders. The stock of potential remitters is built as an estimate of the number of male migrants

aged 15-44 who migrated to each destination in the last four years.

Data sources: Commissariato generale dell’emigrazione (1926).
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3.6 Results

Table 3.2 reports the estimates for the effect of remittances on deposits. The first column of the

table reports the results of fixed effects estimation, while results for the instrumental variables

strategy are in Column 2. Recalling that both the dependent variable and the remittances

regressor enter the regression equation in logarithm, the numbers reported in the table can

be interpreted as the elasticity of the growth in bank deposits with respect to remittances. In

Column 1, this elasticity is statistically significant and positive, at a value of 0.15. When turning

to the IV column, however, the size of the coefficient on remittances increases substantially: a

1 percent increase in remittances spurs financial activity by 0.4 percent. These large differences

between the two statistical models match the concerns about reverse causality expressed in

Section 3.4.2.

Table 3.2: The impact of remittances on financial deepening

Change in bank deposits (log)

(1) (2)

FE IV

Remittances 0.149* 0.435***

(0.083) (0.086)

Observations 242 242

Number of Provinces 67 67

Outcome mean 15.789 15.789

Year FE YES YES

Location FE YES YES

First stage F-stat 41.69

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: The outcome is the log of the five-year change in total bank deposits at the provincial level. Fixed effects

regression is performed on location and year dummies and the log of the total remittances sent by migrants from

each province in the same five-year time span. Remittances are computed as a weighted average of national

remittances, where weights are the potential earnings of male migrants aged 15-44 from each province, who

migrated in the previous four years. In Column 1, fixed effects are at the provincial level. In Column 2, remittances

are instrumented with a measure that weights national remittances with migrants’ potential earnings as of year

1885, and fixed effects are at the regional level.
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To get a rough idea of the overall impact of remittances on deposits implied by our es-

timates, the following back-of-the-envelope exercise can be performed. From 1895 to 1910,

five-year remittance stocks increased by approximately 2.3 trillion liras, or around 264 percent

of their initial level. During the same time span, deposits in the banking system increased by

3.38 trillion liras (116 percent of the 1895 level). The estimates in Column 1 of Table 3.2, in turn,

imply that deposits should rise by 0.149 percent for a 1 percent increase in remittances. Pool-

ing all these numbers together, the increase in remittances should therefore account for about

3 percent of the increase in deposits in the fixed effects specification. When turning to the IV

estimate, then, the contribution of remittances to financial deepening is as high as 10 percent.

Table 3.3: The impact of remittances on financial deepening

Bank types

Change in bank deposits (log)

(1) (2) (3) (4) (5)

Cooperative Savings Postal savings Banks of Commercial

banks banks banks issue banks

Remittances -0.090 0.097 0.591*** -0.199 0.640***

(0.156) (0.168) (0.061) (0.205) (0.245)

Observations 196 184 261 114 149

Number of Provinces 65 57 67 60 58

Outcome mean 14.136 14.938 14.628 11.531 13.519

Year FE YES YES YES YES YES

Location FE YES YES YES YES YES

First stage F-stat 30.96 31.91 45.64 22.15 25.03

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: The outcome is the log of the five-year change in total bank deposits at the provincial level. Column (1):

deposits in cooperative banks; (2): deposits in savings banks; (3): deposits in postal savings banks; (4): deposits in

banks of issue; (5): deposits in commercial banks. Instrumental variables regression with location fixed effects is

performed on year dummies and the log of the total remittances sent by migrants from each province in the same

five-year time span. Remittances are computed as a weighted average of national remittances, where weights are

the potential earnings of male migrants aged 15-44 from each province, who migrated in the previous four years.

Remittances are instrumented with a measure that weights national remittances with migrants’ potential earnings

as of year 1885, and fixed effects are at the regional level.
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3.6.1 Robustness tests and additional evidence

As a robustness test, we restrict to three rather than four years after migration the time span

in which we allow migrants to transfer money home. In a separate exercise, we also weight

national remittances by the simple migrant stock, without accounting for international wages

(both with three- and four-year migrant pools). Results, reported in Appendix Tables C.2-C.4,

stay however mostly unchanged.

In Table 3.3, we disaggregate our broad deposits variable into its various components, ana-

lysing separately the change in fiduciary deposits held in cooperative banks, savings banks,

postal savings banks, banks of issue, and commercial banks (cf. Section 3.3.2 supra for a de-

scription of these institutions). The coefficient on remittances is significant only for postal

savings banks and commercial banks. Results do not change if we run the same analysis using

province-bank type pairs as our unit of observation (cf. Appendix Table C.5).

Crucially, postal savings banks were the financial institution attracting deposits from the

widest public at the beginning of our period of analysis: being specialised in collecting de-

posits of small amount, they were well spread all over the country, even in poor villages not

reached by other categories of financial institutions. Commercial savings banks were, on the

other hand, generally less successful in the deposits business (Giunta parlamentare d’inchiesta

sulle condizioni dei contadini nelle Province meridionali e nella Sicilia, 1909; Sori, 1979). The fact

that results are significant for both types of financial intermediaries might have potentially

interesting implications. For example, even though detailed micro-level data on financial lit-

eracy and inclusion would be needed to test the mechanism formally, it could mean that one

powerful effect of remittances may have been to contribute to some sort of “financial culture”

across the peninsula, spurring the overall financial development of the country.

3.7 Mechanisms

The impact of remittances on household incentives to acquire deposits can in principle be

viewed under a range of different interpretations.

For one thing, the picture in Section 3.6 is consistent with a basic two-period model of

consumption and savings, in which remittances are akin to a positive income shock inducing
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an increase in the optimal level of savings (cf. Appendix Section 3.E).

Complicating the picture slightly, it is also possible to endogenise households’ relative pref-

erences in terms of different types of savings, and hypothesise that remittances might have

made households more willing to invest in bank deposits in particular.

A higher level of remittances may have increased investment in bank deposits vis-à-vis

other forms of savings if, for example, the more frequent interactions with banks when deal-

ing with the sums received from abroad improved households’ familiarity with banks. This

may have also happened if the higher volume of remittances induced a revival and consequent

proliferation of financial institutions in the territory. In addition, the improved familiarity with

banks and bank products might in turn have fed back into higher trust, allowing a better as-

sessment on the part of households of the riskiness of bank deposits. This, in turn, would have

made households more willing to entrust their savings to financial institutions upon receiving

remittances.

Clearly though, it is also perfectly plausible that banks actually improved the services they

offered as a result of increased remittances, thus effectively becoming better and safer investors

of their clients’ money. This would result in either higher returns on the sums invested, or in

overall lower investment risk, in any case still increasing the demand for bank services.

While an attempt at formalising these mechanisms is provided in Appendix Section 3.F, in

what follows we address them from an empirical perspective.

3.7.1 Incomes, branch density, and interest rates

We start by checking whether the impact of remittances worked through a relaxation of house-

hold budget constraints, allowing for a higher level of savings. As we have no information

on household incomes or consumption, we use the five-year change in provincial GDP as a

proxy. Results, reported in Column 1 of Table 3.4, reveal that a 1 percent increase in remit-

tances raises the change in GDP by 0.14 percent. Although there is always the possibility that

our instrumental variable might still not insure us completely from endogeneity, and that we

are picking up some reverse causality, the finding is in line with the narrative pushed forward

by the historical literature (cf. Section 3.3), and provides suggestive evidence in favour of an

income effect.
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In Column 2 of Table 3.4, we then address the hypothesis of an infrastructural response

to migration, whereby higher remittances might have increased the density of the financial

institutions available in the territory. We therefore take the five-year change in the number

of banks per province as our dependent variable, but we find no significant result. Finding

a positive effect here, nevertheless, would have implied that either new banks had been born

in a province in response to higher remittances, or that some institutions had expanded their

activity beyond the boundaries of the province where they had originally been based. As re-

ported in Section 3.5, though, most financial institutions of the time were active in one single

province. In Column 3 of Table 3.4, we thus account for the possibility that existing banks

might just have opened new branches in the provinces where they were already operating.

Here, we find in fact that the coefficient on remittances is actually positive and statistically sig-

nificant, although not huge in size: a 10 percent increase in the stock of remittances increased

the change in the number of bank branches on average by 25 percentage points.

Finally, to check whether remittances increased deposits by raising the quality of the ser-

vices offered by financial institutions, in Column 4 of Table 3.4 we turn to interest rates. In

fact, interest rates are an indication of the riskiness of the investment in bank deposits, as fin-

ancial institutions can offer higher rates to make up for a higher level of risk. If remittances

made banks improve their financial services, we should therefore expect to find a reduction

in the average interest rate paid on deposits. In Column 4 of Table 3.4, then, the dependent

variable is the average interest rate paid on deposits by financial institutions in each province,

again measured as five-year change. As noted in Section 3.5, information on interest rates on

deposits is retrieved from ASCI, which for each bank features the rates they reported in official

notices. To be sure, it is possible that by their nature these data suffer from measurement error;

moreover, it is likely that ASCI does not provide a perfectly accurate proxy for the range of

rates actually offered on the market, as the dataset does not account for banks of issue and

postal savings banks. With these caveats in mind, however, in Table 3.4 we find no change in

interest rates produced by remittances.

In conclusion, interpreting the evidence from Table 3.4 jointly, the financial deepening in-

duced by remittances can be explained by two main forces. First, remittances made households

at home better-off, which allowed them to increase their level of aggregate savings through an



183

income effect. Second, the high flows of remittances stimulated financial activity to the point

where it prompted banks to open new branches in the territory, improving household access

to financial institutions: this in turn is likely to have enhanced household familiarity with bank

products and operations, tilting their preferences over different types of investment towards

bank deposits. The fact that average interest rates did not respond to remittances, then, sup-

ports the idea that the shift in preferences was actually due more to improved access and trust

than to a better quality of the financial services offered on the market.

Table 3.4: Mechanisms

(1) (2) (3) (4)

Change in Change in Change in Change in

GDP (log) no. banks no. branches Interest rates

Remittances 0.143*** -0.023 2.499*** 0.013

(0.051) (0.273) (0.560) (0.028)

Observations 264 266 266 266

Number of Provinces 67 67 67 67

Outcome mean 3.058 0.361 8.353 -0.176

Year FE YES YES YES YES

Location FE YES YES YES YES

First stage F-stat 44.66 44.91 44.91 44.91

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Column (1): log of five-year change in GDP; (2): five-year change in the number of banks; (3): five-year

change in the number of bank branches; (4): five-year change in interest rates. Instrumental variables regression

with location fixed effects is performed on year dummies and the log of the total remittances sent by migrants

from each province in the same five-year time span. Remittances are computed as a weighted average of national

remittances, where weights are the potential earnings of male migrants aged 15-44 from each province, who mi-

grated in the previous four years. Remittances are instrumented with a measure that weights national remittances

with migrants’ potential earnings as of year 1885. Fixed effects are at the regional level.

3.8 Conclusion

This chapter studies the impact of remittances on financial development, focussing on Italy

between the Nineteenth and the Twentieth centuries, when the country faced a huge emigra-

tion wave.
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We provide evidence of a positive relationship between remittances and financial deepen-

ing: our instrumental-variable estimates suggest that, for a 1 percent increase in remittances,

the five-year change in fiduciary deposits at the provincial level increased on average by 0.4

percent. The result seems to be driven by an increase in the incomes of recipient households

and a higher density of financial institutions operating in the territory, which granted the same

households an improved access to financial services.

The historical literature summarised in Section 3.2 documents strong links between the

inflow of remittances during the age of mass migration and various measures of economic

development in Italy. Our paper adds evidence on yet another channel through which the

impact of remittances might have operated, and on how the emigration of thousands of Italian

workers contributed to the modernisation of the country and to its convergence on a more

sustained growth path.

More generally, an ever-growing strand of research is piling up evidence on the develop-

ment impact of remittances in current developing economies. This appears to be so strong

that the World Bank (2009) has gone as far as to argue that allowing a freer flow of labour

across national borders would likely do more to reduce poverty in developing countries than

any other single policy or aid initiative. Financial development has in turn also been shown

to be strongly associated with faster growth and lower poverty (Beck et al., 2000a,b, 2007;

King & Levine, 1993): among other things, access to adequate financial services can also dir-

ectly improve the living conditions of the poor by providing them with additional tools of

risk management, asset accumulation, and credit.28 A number of studies also highlight the

complementarity between remittances and the efficiency of the financial sector in promoting

economic growth (cf. Bettin & Zazzaro, 2012), and the fact that linking remittances with fin-

ancial services may magnify their developmental impact (Ambrosius et al., 2014; Ashraf et al.,

2015; Orozco & Fedewa, 2006).

If remittance flows help improve access to financial services by low-income or geograph-

ically isolated households, or if they facilitate their access to credit through increased collat-

eral and an improved scope for monitoring, they will therefore not only affect development

through their direct impact on financial deepening and inclusion, but they may also trigger a

28Ambrosius et al. (2014); Demirguc-Kunt et al. (2011); Esteves & Khoudour-Castéras (2011); Orozco & Fedewa
(2006).
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virtuous circle that exploits their synergies with financial sector efficiency itself.

According to the International Monetary Fund (2016), the stock of international migrants

reached 250 million in 2015:29 of these, almost 95 percent were economic migrants. At the same

time, competition and innovation in money transfer services30 are allowing for sustained de-

clines in remittance transaction costs (Yang, 2011). In 2015, remittances to developing countries

totalled USD 450 billion (more than half of foreign direct investment inflows), and for some

small countries31 the estimate of the sums remitted by international migrants was as high as

25 percent of national GDP (IMF, 2016). Many fear that, in a globalised world, emigration can

gradually impoverish sending areas that are already economically and socially disadvantaged,

mostly through brain drain effects.32 Clearly, the type of emigration from Italy during its epis-

ode of mass migration may differ in some important ways from today’s emigration from devel-

oping countries, for instance in terms of the reasons for migrating, the overall socio-economic

situation in the destination countries, and the profile of the emigrants themselves. This might

imply that one should be cautious about the external validity of the results in this chapter.

With these caveats in mind, however, and if the findings on remittances and development are

correct, increasing migration rates in the years to come might constitute an opportunity rather

than a challenge for current developing economies.

29The figure excludes undocumented illegal migration.
30For example, the advent of cellphone-based remittance services has been one of the most salient innovations in

the sector, and has lately attracted increasing attention from researchers. See e.g. Jack & Suri (2014).
31Like Tajikistan, Nepal, and Moldova.
32Cf. Cervantes & Guellec (2002); Clemens (2011); Docquier & Rapoport (2006); Gibson & McKenzie (2011).
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Appendix

3.A Data on Italian emigration

Table A.1: Italian emigration, 1870-2013

(1) (2) (3)

Decade Emigrants Gross rate Migration

(per 1,000) balance

1869-1880 1,418,037 4.3 -

1881-1890 2,172,832 6.6 -

1891-1900 2,834,726 8.9 -

1901-1910 6,026,690 17.7 -

1911-1920 3,828,065 10.6 -2,672,298

1921-1930 2,405,793 6.8 -1,044,780

1931-1940 702,65 1.6 -112,793

1941-1950 1,144,775 3.5 -698,166

1951-1960 2,937,406 6.0 -1,613,817

1961-1970 2,646,994 5.1 -778,374

1971-1980 1,082,340 2.0 39,163

1981-1990 658,292 1.2 45,261

1991-2000 517,095 0.9 -126,071

2001-2013 868,405 1.1 -183,452

1870-2013 29,244,100 5.5 -7,145,327

Notes: Source: Gomellini et al. (2017). Column (1): number of Italian emigrants per decade; (2): gross emigration

rate (number of emigrants per 1,000 Italian residents); (3): net migration balance.
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Figure A.1: Origins and destinations of Italian emigrants

(a) Area of origin

(b) Region of destination

Source: Gomellini et al. (2017).
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3.B Interpolation of provincial value added

Given two time periods t0 and T , for which we have data on provincial value added Vt0 and VT ,

we estimate value added in the intermediate years t = (t0 + 1), . . . , (T − 1) using information

on the growth rate of value added at the national level.

For each year t, the estimated value added for province i is

V̂it = Vit0(1 + gi,T−t0)
t−t0
T−t0

t∏
s=t0+1

Ws, (3.11)

where gi,T−t0 is the overall growth rate of value added in province i between T and t0. TheW s

are the annual weights for the interpolation of value added, which we define based on Italian

growth rates:

Wt =
1 + gIT,t[∏T−t0

s=1 (1 + gIT,s)

] 1
T−t0

, (3.12)

where gIT,t is the national annual growth rate of value added in year t.

In our data, we have provincial-level information for the years 1881, 1901, and 1911, so we

apply formula (3.11) to obtain estimates for the intervals [1882, 1900] and [1902, 1910].
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3.C Robustness checks

Table C.2: The impact of remittances on financial deepening

Three-year migrant stock

Change in bank deposits (log)

(1) (2)

FE IV

Remittances 0.097 0.432***

(0.079) (0.083)

Observations 243 243

Number of Provinces 67 67

Outcome mean 15.78 15.78

Year FE YES YES

Location FE YES YES

First stage F-stat 39.86

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: The outcome is the log of the five-year change in total bank deposits at the provincial level. Fixed effects

regression is performed on location and year dummies and the log of the total remittances sent by migrants from

each province in the same five-year time span. Remittances are computed as a weighted average of national remit-

tances, where weights are the potential earnings of male migrants aged 15-44 from each province, who migrated

in the previous three years. In Column 1, fixed effects are at the provincial level. In Column 2, remittances are

instrumented with a measure that weights national remittances with migrants’ potential earnings as of year 1885,

and fixed effects are at the regional level.
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Table C.3: The impact of remittances on financial deepening

Weights without wages

Change in bank deposits (log)

(1) (2)

FE IV

Remittances 0.141* 0.447***

(0.081) (0.088)

Observations 242 242

Number of Provinces 67 67

Outcome mean 15.789 15.789

Year FE YES YES

Location FE YES YES

First stage F-stat 39.70

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: The outcome is the log of the five-year change in total bank deposits at the provincial level. Fixed effects

regression is performed on location and year dummies and the log of the total remittances sent by migrants from

each province in the same five-year time span. Remittances are computed as a weighted average of national

remittances, where weights are the number of male migrants aged 15-44 from each province, who migrated in

the previous four years. In Column 1, fixed effects are at the provincial level. In Column 2, remittances are

instrumented with a measure that weights national remittances with migrants as of year 1885, and fixed effects

are at the regional level.
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Table C.4: The impact of remittances on financial deepening

Weights without wages, three-year migrant stock

Change in bank deposits (log)

(1) (2)

FE IV

Remittances 0.090 0.444***

(0.078) (0.086)

Observations 243 243

Number of Provinces 67 67

Outcome mean 15.78 15.78

Year FE YES YES

Location FE YES YES

First stage F-stat 37.87

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: The outcome is the log of the five-year change in total bank deposits at the provincial level. Fixed effects

regression is performed on location and year dummies and the log of the total remittances sent by migrants from

each province in the same five-year time span. Remittances are computed as a weighted average of national

remittances, where weights are the number of male migrants aged 15-44 from each province, who migrated in

the previous three years. In Column 1, fixed effects are at the provincial level. In Column 2, remittances are

instrumented with a measure that weights national remittances with migrants as of year 1885, and fixed effects

are at the regional level.
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Table C.5: The impact of remittances on financial deepening

Interactions with bank types

(1)

Change in bank deposits (log)

Remittances × BP 0.303

(0.204)

Remittances × CRP 0.702***

(0.178)

Remittances × CRO 0.272

(0.201)

Remittances × OTH 0.764***

(0.204)

Observations 904

Number of units 307

Outcome mean 14.011

Year FE YES

Location-type FE YES

Chi-square test

H0: BP=CRP=CRO=OTH

χ2: 12.364***

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: The outcome is the log of the five-year change in total bank deposits at the provincial level. The unit of ob-

servation is bank type-province. Instrumental variables regression with location fixed effects is performed on year

dummies, the log of the total remittances sent by migrants from each province in the same five-year time span,

and interactions of remittances and bank type. BP identifies cooperative banks; CRO identifies savings banks;

CRP identifies postal savings banks; OTH identifies commercial banks; and banks of issue are the reference cat-

egory. Remittances are computed as a weighted average of national remittances, where weights are the potential

earnings of male migrants aged 15-44 from each province, who migrated in the previous four years. Remittances

are instrumented with a measure that weights national remittances with migrants’ potential earnings as of year

1885, and fixed effects are at the regional level.
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3.D First-stage regressions

Table D.6: First-stage regression for Table 3.2

(1)

Remittances

Year==1900 0.208

(0.128)

Year==1905 1.015***

(0.126)

Year==1910 1.246***

(0.128)

Region==BASILICATA -0.348

(0.423)

Region==CALABRIA 0.216

(0.256)

Region==CAMPANIA 0.058

(0.234)

Region==EMILIA ROMAGNA -0.828***

(0.212)

Region==LAZIO 0.166

(0.515)

Region==LIGURIA -2.143***

(0.319)

Region==LOMBARDIA -1.026***

(0.209)

Region==MARCHE -0.670***

(0.256)

Region==PIEMONTE -0.532**

(0.245)

Region==PUGLIA -0.232

(0.306)

Region==SARDEGNA -1.855***

(0.373)

Region==SICILIA 0.003

(0.216)

Region==TOSCANA -1.270***

(0.210)

Region==UMBRIA 0.140

(0.423)

Region==VENETO -0.005

(0.211)

Remittances (instrument) 0.374***

(0.026)

Constant 10.478***

(0.441)

Observations 242

R-squared 0.781

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Remittances are computed as a weighted average of national remittances, where weights are the potential earnings of male migrants aged 15-44

from each province, who migrated in the previous four years. The instrument is a measure that weights national remittances with migrants’ potential

earnings as of year 1885.
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Table D.7: First-stage regression for Table C.2

(1)

Remittances

Region==BASILICATA -0.370

(0.447)

Region==CALABRIA 0.219

(0.271)

Region==CAMPANIA 0.073

(0.247)

Region==EMILIA ROMAGNA -0.795***

(0.224)

Region==LAZIO 0.403

(0.545)

Region==LIGURIA -2.105***

(0.338)

Region==LOMBARDIA -0.975***

(0.220)

Region==MARCHE -0.685**

(0.271)

Region==PIEMONTE -0.493*

(0.258)

Region==PUGLIA -0.133

(0.324)

Region==SARDEGNA -1.769***

(0.394)

Region==SICILIA 0.036

(0.229)

Region==TOSCANA -1.320***

(0.222)

Region==UMBRIA 0.244

(0.448)

Region==VENETO 0.017

(0.223)

Year==1900 0.299**

(0.135)

Year==1905 1.093***

(0.133)

Year==1910 1.320***

(0.135)

Remittances (instrument) 0.380***

(0.027)

Constant 10.293***

(0.462)

Observations 243

R-squared 0.773

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Remittances are computed as a weighted average of national remittances, where weights are the potential earnings of male migrants aged 15-44

from each province, who migrated in the previous three years. The instrument is a measure that weights national remittances with migrants’ potential

earnings as of year 1885.
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Table D.8: First-stage regression for Table C.3

(1)

Remittances

Region==BASILICATA -0.322

(0.428)

Region==CALABRIA 0.214

(0.260)

Region==CAMPANIA 0.061

(0.237)

Region==EMILIA ROMAGNA -0.585***

(0.214)

Region==LAZIO 0.049

(0.520)

Region==LIGURIA -2.016***

(0.324)

Region==LOMBARDIA -0.783***

(0.213)

Region==MARCHE -0.553**

(0.259)

Region==PIEMONTE -0.335

(0.251)

Region==PUGLIA -0.172

(0.310)

Region==SARDEGNA -1.494***

(0.377)

Region==SICILIA -0.076

(0.219)

Region==TOSCANA -1.042***

(0.213)

Region==UMBRIA 0.458

(0.429)

Region==VENETO 0.312

(0.215)

Year==1900 0.235*

(0.130)

Year==1905 1.077***

(0.128)

Year==1910 1.346***

(0.129)

Remittances (instrument) 0.368***

(0.027)

Constant 10.409***

(0.446)

Observations 242

R-squared 0.773

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Remittances are computed as a weighted average of national remittances, where weights are the number of male migrants aged 15-44 from each

province, who migrated in the previous four years. The instrument is a measure that weights national remittances with the number of migrants as of

year 1885.
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Table D.9: First-stage regression for Table C.4

(1)

Remittances

Region==BASILICATA -0.345

(0.452)

Region==CALABRIA 0.218

(0.274)

Region==CAMPANIA 0.074

(0.249)

Region==EMILIA ROMAGNA -0.552**

(0.226)

Region==LAZIO 0.255

(0.550)

Region==LIGURIA -1.979***

(0.342)

Region==LOMBARDIA -0.733***

(0.224)

Region==MARCHE -0.568**

(0.274)

Region==PIEMONTE -0.298

(0.263)

Region==PUGLIA -0.071

(0.328)

Region==SARDEGNA -1.403***

(0.399)

Region==SICILIA -0.038

(0.232)

Region==TOSCANA -1.092***

(0.224)

Region==UMBRIA 0.573

(0.453)

Region==VENETO 0.329

(0.227)

Year==1900 0.324**

(0.136)

Year==1905 1.159***

(0.134)

Year==1910 1.415***

(0.136)

Remittances (instrument) 0.374***

(0.028)

Constant 10.221***

(0.467)

Observations 243

R-squared 0.763

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Notes: Remittances are computed as a weighted average of national remittances, where weights are the number of male migrants aged 15-44 from each

province, who migrated in the previous three years. The instrument is a measure that weights national remittances with the number of migrants as of

year 1885.
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3.E A model of consumption and savings with remittances

This section aims to illustrate the consumption and savings decisions of a household living two

periods and receiving remittances from abroad in the first period. We use a simple framework

drawing on a two-period, textbook model of consumption and savings, with the addition of

a subsistence constraint in consumption and of an independent term for remittances in the

budget constraint.

Let us assume that the economy can be described by the behaviour of a representative

consumer household, living for two periods t1 and t2 and deriving utility from a composite

consumption good c, whose price we normalise to 1 for the sake of convenience. We shall

assume that the consumer’s lifetime utility is additive with rate of time preference β:

U = u(ct1) + βu(ct2). (3.13)

Furthermore, we assume that each period’s utility is Stone-Geary, so that there exists a min-

imum subsistence level of consumption c̄ that needs to be met in order for the utility function

to be identified:

u(ct) = log(ct − c̄). (3.14)

In each period, the household has constant income y, but in period t1 they also receive remit-

tancesR from a relative who migrated abroad. If the sum of income and remittances allows the

agent to consume at least the subsistence level c̄, they are then left with the decision whether to

allocate their remaining funds to additional current consumption or to savings st1 , which can

be invested at a fixed rate of return r and consumed in t2. Hence, the consumption decision of

the household in the two periods must satisfy the following budget constraints:

ct1 + st1 = y +R (3.15)

ct2 = y + st1(1 + r). (3.16)

For our purposes, we can assume that a proportion ρ of savings will be invested in bank de-

posits, and the remaining 1− ρ in money, land, or other productive activities. If ρ is fixed, this

distinction is harmless with respect to the maximisation problem, and only serves the purpose
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of better describing the investment opportunities of Italian households in the late Nineteenth-

early Twentieth centuries. Consequently, we can still write the model in terms of st1 , and

derive the optimal level of investment in deposits by simply applying the coefficient ρ to the

optimal level of savings.

Combining (3.15) and (3.16) to obtain the intertemporal budget constraint, and plugging

(3.14) into (3.13), the maximisation problem faced by the consumer is therefore

max
ct1 ,ct2

U = max
ct1 ,ct2

log(ct1 − c̄) + β log(ct2 − c̄) (3.17)

s.t. ct1 +
ct2

1 + r
= R+

2 + r

1 +R
y. (3.18)

Defining the Lagrange multiplier λ associated to the problem, the resulting first order con-

ditions are

FOC1 :
1

ct1 − c̄
− λ = 0 (3.19)

FOC2 :
β

ct2 − c̄
− λ

1 + r
= 0 (3.20)

FOC3 :
2 + r

1 +R
y +R− ct1 −

ct2
1 + r

= 0 (3.21)

After some manipulation, the FOCs can be combined to give the optimal level of savings s∗t1 :

s∗t1 = κ0 + κ1R+ κ2y (3.22)

κ0 = −(β(1 + r)− 1)(2 + β)

(1 + r)(1 + β)β
c̄, κ1 =

β

1 + β
, κ2 =

β(1 + r)− 1

(1 + r)(1 + β)
. (3.23)

From expression (3.22), the optimal level of savings is positively dependent on the level of

remittances R. At the same time, since the optimal level of bank deposits is simply ρs∗t1 , the

offer of deposits will also rise in response to an increase in the amount of remittances.
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3.F A model of capital allocation

To endogenise capital allocation choices, we sketch a theoretical framework borrowed from

textbook models of portfolio choice. We assume that two investment products are available

on the market: a risk-free asset s, and asset d, which is risky but more lucrative. To embed the

model into our historical narrative, we can interpret household preferences on the two assets

as their choice between keeping money at home and storing it in financial institutions, in the

form of bank deposits.

Formally, risk is identified by the variance of each asset’s returns: σ2
j , j = d, s. To make the

model more representative of our historical context of reference, however, we can posit that

σ2 reflects more the assumed riskiness of an asset as perceived by households, rather than its

actual inherent risk. As s is risk-free, σ2
s is equal to zero. The return on s can also be set to zero

without loss of generality. Given that d is more lucrative, defining its return as rd, we can then

write E[rd] > 0.

If a household were to invest a fraction ρ of their savings on asset d and the remaining

(1−ρ) on s, the expected value and variance of the return of the resulting investment portfolio

would respectively be

E[rp] = ρE[rd] (3.24)

σ2
p = ρ2σ2

d. (3.25)

Now let us express household utility with respect to the investment portfolio as

U = U(E[rp], Aσ
2
p), (3.26)

where A is a measure of risk aversion. We further assume that (i) U is separable in E[rp]

and Aσ2
p ; (ii) U has decreasing marginal benefits in expected portfolio yields: UE[rp] > 0,

UE[rp]E[rp] ≤ 0; and (iii) U has increasing marginal disutility in portfolio risk: UAσ2
p
< 0,

UAσ2
pAσ

2
p
≤ 0.33 The household is risk averse if A > 0, risk lover if A < 0. In our historical

context, A can also be readily interpreted as the level of trust of households in financial insti-

33Generally, financial models of this type assume a specific functional form for the utility function, which allows
for a closed-form solution for the optimal investment level ρ∗. Typically, the textbook approach is to assume
U = E[rp]− 1

2
Aσ2

p. Nonetheless, nothing changes substantially if the functional form is left implicit, as we do here.
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tutions, which we can in turn assume to be determined by how familiar households are with

the financial system and its operations. For the sake of simplicity, and to reflect the Italian

background in our period of analysis, we will therefore only address the case where A > 0.

Plugging (3.24) and (3.25) into (3.26) and maximising with respect to ρ, one obtains the first

order condition for the optimal level ρ∗ of investment in the risky asset:

∂U

∂ρ
= UE[rp]E[rd] + 2UAσ2

p
Aρσ2

d = 0. (3.27)

For given values of A, σ2
d and E[rd], if Equation (3.27) has a solution ρ∗, then the implicit

function theorem holds, and we can establish the following

RESULT 1. The level of investment in the risky asset is decreasing in the asset’s risk (R1) and in

individual risk aversion (R2). If the asset’s expected return is not too high, the level of investment is also

increasing in the asset’s expected return (R3).

Proof. From the implicit function theorem:

R1 :
dρ

dA
= −

2ρσ2
d

(
Aσ2

pUAσ2
pAσ

2
p

+ UAσ2
p

)
E[rd]UE[rp]ρ + 2Aσ2

d

(
UAσ2

p
+ ρUAσ2

pρ

) < 0 (3.28)

R2 :
dρ

dσ2
r

= −
2ρA

(
Aσ2

dρUAσ2
pAσ

2
p

+ UAσ2
p

)
E[rd]UE[rp]ρ + 2Aσ2

p

(
UAσ2

p
+ ρUAσ2

pρ

) < 0 (3.29)

R3 :
dρ

dE[rd]
= −

ρE[rd]UE[rp]E[rp] + UE[rp]

E[rd]UE[rp]ρ + 2Aσ2
d

(
UAσ2

p
+ ρUAσ2

pρ

) > 0 if E[rd] < −
UE[rp]

ρUE[rp]E[rp]
. (3.30)

�
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CHAPTER 4
A SUFFICIENT STATISTIC FOR THE GAINS FROM TRADE: AN

APPLICATION TO ITALIAN TRADE HISTORY

with Matteo Gomellini (Bank of Italy)

4.1 Introduction

Over the last decade, the study of the gains from trade has gained momentum in the inter-

national economics literature.1 In particular, international trade theory has increasingly been

focussing on firm heterogeneity (Eaton & Kortum, 2002; Melitz, 2003), which induces pro-

ductivity gains effects once economies open up to trade. Empirical research along these lines,2

however, strongly relies on the collection and dissemination of detailed micro-level firm in-

formation, which in many instances is simply not available. This is the case for example for

research in economic history, as firm-level data usually do not go adequately far back in time.

Recent theoretical contributions on the gains from trade (Arkolakis et al., 2012, 2015; Ossa,

2015), on the other hand, argue that the gains from trade predicted by theoretical models with

firm heterogeneity or product variety can ultimately be summarised by simple “sufficient stat-

istics”3 that have minimal data requirements. In particular, Arkolakis et al. (2012) build a

measure of gains from trade that only depends on the share of expenditure on domestic goods

and the elasticity of imports with respect to variable trade costs (hereafter, the trade elasticity).

The measure can be complemented with insights from Sampson (2016), who accounts for the

dynamic firm selection effects induced by technology spillovers from incumbent firms to new

We acknowledge insightful comments by Robert Feenstra, James Fenske, Douglas Gollin, Kevin O’Rourke,
Ferdinand Rauch, Thomas Sampson, Massimo Sbracia, and participants in seminars at the Bank of Italy.

1Cf. e.g. Arkolakis et al. (2008, 2012); Atkeson & Burstein (2010); Broda & Weinstein (2006); Feenstra & Kee
(2008); Feenstra & Weinstein (2010); Goldberg et al. (2009).

2Cf. for example Iacovone et al. (2013); Bloom et al. (2015)
3The central concept of the sufficient statistic approach is to estimate the welfare consequences of policies

through formulas that are functions of high-level elasticities rather than deep primitives (Chetty, 2009).
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entrants on the market. Both Arkolakis et al.’s and Sampson’s contributions are mainly inten-

ded to inform theoretical research: for Arkolakis et al. (2012), the point is mainly to show the

policy limitations of sophisticated trade models; for Sampson (2016), to stress the relevance

of the additional, dynamic channel of adjustment to trade. Their approach, nonetheless, of-

fers a convenient way to overcome the lack-of-data issue, and to quantify the gains from trade

predicted by a broad range of trade models.

In this chapter, we propose an application of the “sufficient statistic” approach, studying

how the model-derived gains from trade evolved in Italy from soon after unification of the

country until the end of the Twentieth century (a 131-year time span). To build our final estim-

ator, we only need three aggregate variables and four parameters, all either easily retrievable

from our data or available in the literature. In this way, our “sufficient statistics”, though

based on a sophisticated micro-level foundation, can be conveniently built over a small set of

aggregate data, which favours ease of use and interpretation. In particular, our main para-

meter of interest is the trade elasticity, i.e. the elasticity of bilateral trade flows to variable

trade costs. We estimate the trade elasticity through gravity equations run on bilateral trade

between Italy and thirteen partner countries. This means that, for each country pair in each

year in our sample, we estimate the trade elasticity as the coefficient on trade costs in a re-

gression of the normalised (log) bilateral import share on (log) variable trade costs, together

with importer and exporter fixed effects. To make our measures consistent with our histor-

ical setting, moreover, we allow the trade elasticity to vary over time, performing our gravity

regressions separately on a number of periods that match the most relevant events in Italian

economic and political history. This approach results in estimates for the trade elasticity that

range from 2 to 7, against a fixed value of around 4 that would be obtained by performing the

analysis pooling together our entire sample period.

Our estimates for the gains from trade can be interpreted as the increase in real GDP that

would be obtained moving from a counterfactual autarkic scenario to the level of trade ac-

tually observed in the data, given the assumptions of trade models with product variety or

heterogeneous firms. We show that over time this effect was on average akin to an increase

in Italian GDP of around 8 percent per year. A major spike in total gains from trade in the

inter-war period was followed by a slump that lasted until the 1970s, when they went back to
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a sustained albeit noisy increasing path. We decompose these figures into a static and a dy-

namic component, respectively driven by gains from variety and firm selection effects, on the

one hand, and dynamic productivity spillovers, on the other. The exercise reveals that the dy-

namic gains carried a higher weight throughout most of Italian history, but the slowing down

of the growth rate of the economy in recent decades has lately brought the static gains from

trade to a much more prominent role.

The rest of the chapter is structured as follows: in Section 4.2, we provide an overview of

the recent literature on the gains from trade; Section 4.3 describes the main turning points of

Italian trade policy over the course of the country’s modern history; Section 4.4 describes the

data used for the analysis, while Section 4.5 outlines our estimation strategy; in Section 4.6, we

present our estimates of the gains from trade for Italy over the period 1870-2000; conclusions

follow in Section 4.7.

4.2 The welfare gains from international trade

Our paper is rooted in the literature on the quantification and estimation of the gains from

international trade.

The gains from trade can be defined as the increase in welfare accruing to a country as a

result of trade liberalisation. In general, they are identified as changes in real wages (Eaton

& Kortum, 2002; Melitz, 2003), or in real GDP (Arkolakis et al., 2012). Alternative measures

are the consumption equivalents that align welfare in autarky and in free trade (Costinot &

Rodrı́guez-Clare, 2014; Sampson, 2016), or the efficiency losses from misallocation of produc-

tion in a closed economy (Edmond et al., 2015).

Apart from allocative efficiency and comparative advantage stemming from differences in

technology or relative factor endowments, the growth literature identifies various channels of

gains from trade. These range from economies of scale, to learning by doing through exporting,

to research and development spillovers through the import of new technology (Harrison &

Rodriguez-Clare, 2010). Wacziarg (2001) also points to positive effects of trade on government

policy.

Theories of monopolistic competition, which consider models with firm or product hetero-

geneity, identify other avenues of trade-induced welfare improvement. Feenstra (2014) groups
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the gains from trade arising from models of monopolistic competition into three main blocs.

First, a “love of variety” effect benefits consumers as new import varieties become available on

domestic markets (Helpman & Krugman, 1987; Krugman, 1980). Second, in a world of hetero-

geneous firms, a “pro-competitive” effect from greater foreign competition reduces producers’

mark-ups, squeezing profit margins and lowering domestic prices (Melitz & Ottaviano, 2008).

Third, Melitz (2003) points to a “creative destruction” effect that increases the average pro-

ductivity of the economy: market shares and workers are reallocated to the most productive

domestic firms, which self-select into exporting (see also Melitz & Redding, 2013).

The literature abounds with attempts to address the gains from trade defined as above.

Examples of studies focussing on the impact of the love for variety channel include Broda &

Weinstein (2006), Feenstra (1994), Hausman (1981), and Romer (1994). The pro-competitive

effect of trade has been analysed, among others, by Auer & Fischer (2010), Bugamelli et al.

(2010), and Chen et al. (2009). Finally, the firm selection mechanism is investigated for example

in Bolatto & Sbracia (2016), Iacovone et al. (2013), Pavcnik (2002), and Trefler (2004).

A well-known contribution by Arkolakis et al. (2012), on the other hand, adopts a more

synthetic approach, and derives a simple formula for the gains from trade resulting from most

of the models cited above (so-called “quantitative trade models”),4 regardless of their micro-

level margins of change. In particular, Arkolakis et al. show that the gains from trade in all

these models only depend on two statistics: the ratio of the country’s shares of expenditure on

domestic goods after and before a trade shock, and a parameter ε. Depending on the specific

theoretical framework underlying the analysis, ε can be interpreted in different ways: in the

Krugman (1980) homogeneous firms model, for instance, ε reflects the elasticity of substitution

in consumption, and captures the gains from new import varieties available to consumers;

in Melitz (2003), with heterogeneous firms and Pareto-distributed productivity, instead, ε de-

pends on the Pareto shape parameter and captures the gains stemming from firm selection.

Improving along these lines, Sampson (2016) introduces a “dynamic selection” adjustment

margin in addition to the gains from trade as computed by Arkolakis et al., whose synthetic

expression, it is claimed, only reflects a “static” equilibrium. In practice, in Sampson’s work,

4These models rely on four primitive assumptions: (i) Dixit-Stiglitz preferences; (ii) one factor of production;
(iii) linear cost functions; (iv) perfect or monopolistic competition; and three macro-level restrictions: (i) trade is
balanced; (ii) aggregate profits are a constant share of aggregate revenues; (iii) the import demand system has
constant elasticity of substitution (CES). Example of quantitative trade models are Armington (1969); Eaton &
Kortum (2002); Krugman (1980); Melitz (2003).
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selection on firm productivity in export markets à la Melitz (2003) improves the average pro-

ductivity of existing firms and causes knowledge spillovers to new entrants. As a result, the

rate of creative destruction and the growth rate of average firm productivity and consump-

tion per capita both increase, producing much higher total gains from trade than the “static”

formulation of Arkolakis et al. (2012) alone would predict. The notion of a strong dynamic re-

lationship between growth and trade has also found support in Alvarez et al. (2013), Anderson

et al. (2015), Impullitti & Licandro (2016), and Ourens (2016).

In this chapter, we follow both Arkolakis et al. (2012) and Sampson (2016) to estimate the

contribution of trade to economic growth in Italy over a 131-year time span. That we know, our

paper is the first application of the work by Arkolakis et al. to the Italian case and considering

such a long period of analysis. Moreover, although we directly use the gains-from-trade for-

mulas derived from both Arkolakis et al. and Sampson, we make their approach more suitable

to our historical setting, through the introduction of time-varying trade parameters.

In particular, we estimate the trade elasticity using a gravity equation with aggregate trade

flows as in Arkolakis et al. (2012),5 but we acknowledge that the degree to which imports

respond to trade obstacles should vary in response to historical and institutional evolutions

over long periods of time. As a result, we estimate a number of Italian-, period-specific trade

elasticities that reflect the often dramatic developments that drove Italian trade policy over

time. The explicitation of the link between economic history and the estimation of structural

parameters is, to us, a major contribution of our work.

4.3 A short history of Italian trade policy

4.3.1 From Unification to the Great War (1861-1914)

In the time span between the creation of the Italian Kingdom in 1861 to the outbreak of World

War I in 1914, trade policy in Italy was mainly driven by occasional lobbying motivated by

vested interests (Federico & Tena, 1998b).

Upon unification of the peninsula, the former Kingdom of Piedmont extended its liberal

tariff structure to all other regions under its control, in an attempt to secure the support of

large landowners scattered throughout the country by tilting the terms of trade in favour of
5Cf. Simonovska & Waugh (2014) for a similar approach.
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agricultural products. With the gradual strengthening of industrial interests, however, the

following five years were marked by a more protectionist attitude, which was supposed to

shield the developing Italian infant industries from foreign competition: in 1863, a free trade

treaty with France was abolished, followed by the establishment of new duties in 1864 and in

1866.

In 1878, a further major tariff reform granted protection to the cotton-textile, glass, and

ceramics industries, as well as to the mechanical sector. Almost ten years later, intensive lob-

bying by certain sectors of both industry and agriculture achieved a yet more radical tariff

revision in 1887, which imposed high duties on cereals, textiles, and iron and steel products

(Toniolo, 1990).6

These developments, which also caused the interruption of trade relations between Italy

and France, were nonetheless counterbalanced by the signing of a number of bilateral free

trade agreements with other European partners in 1904-06, when Italy started to establish close

commercial ties with Austria-Hungary, Germany, and Switzerland.

Although Federico & Tena (1998b) argue that the patterns of Italian trade policy before

the Great War were misaligned with the process of efficient industrialisation of the country,

the same authors (1998a) document how the impact of trade policy on the performance of

individual sectors in this period was ultimately quite small. More recent research by James

& O’Rourke (2013) comes to a similar conclusion, providing evidence that trade policy had

at best a modest influence on economic growth and industrialisation in the late Nineteenth

century (see also Toniolo, 1977).

4.3.2 Fascism and the two Wars (1914-1945)

The First World War induced a substantial restructuring of Italian industry composition: in

particular, the war business boosted various “heavy” industries, such as the chemical sector,

iron and steel, machinery, mining, and shipbuilding. This, in turn, resulted in the establish-

ment of strong interest groups, who could successfully lobby for higher protection on chemic-

als, engineering, and steel products, achieved through a review of the tariff structure carried
6To get a sense of the skewness of the reform, the ad valorem duty on yarn came to amount to approximately

27 percent, as compared to a tariff of just 7 percent on clothing. Similarly, the engineering sector had to pay for
very high duties on iron and steel, without being able to benefit from a similarly high protection on its own output.
Wheat tariffs, on the other hand, were raised as to reach the equivalent of a 25 percent ad valorem tax (James &
O’Rourke, 2013).
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out in 1921 (Calderoni, 1961; Giordano & Giugliano, 2013).

With the advent of Mussolini and the Fascist regime in the early 1920s, however, the coun-

try entered what initially seemed to be a more liberal phase: the 1921 tariff was cut, and its

effectiveness was also reduced in practice by the introduction of several bilateral treaties with

various European countries.7 As a result, Toniolo (1980) reports that the average rate of pro-

tection on Italian goods fell from 10.3 percent in 1922 to 8.4 percent in 1925.

The later phase of the Fascist era, however, was marked by a sharp turnaround, first with

the re-introduction of duties on wheat, cereals, and their derivatives, and then with the es-

tablishment of an explicitly autarkic regime. During this period, protectionism sky-rocketed

to unprecedented levels, with steadily rising import duties, a tightening of exchange controls,

the adoption of “Quota 90”,8 and other restrictive administrative measures (Toniolo, 1980).

Eventually, tariff policy even gradually lost importance, and was replaced by other forms

of protectionist legislative action, such as a ban on the import and transit of goods supplied by

enemy countries.

4.3.3 The post-war era: internationalism and European integration (1945-1970)

After the end of the Second World War, apart from occasional swings between openness and

protectionism,9 Italian trade policy was shaped by the general movement towards interna-

tional cooperation that characterised the global scene.

Soon after the War, the Bretton-Woods agreements led to the foundation of international

institutions such as the International Monetary Fund and the World Bank, together with the

enactment of the General Agreement on Tariffs and Trade (GATT) in 1948, which aimed at

substantially reducing trade barriers among signatories.

The same year saw the birth of the Organisation for Economic European Co-operation

(OEEC),10 which was set up to coordinate the efforts to restore Europe’s economy under the

7Between 1922 and 1926, Finance Minister De’ Stefani signed as many as nineteen agreements, most notably
with Austria, France, Germany, Spain, and Switzerland.

8“Quota 90” was a drastic revaluation of the lira, undertaken by Mussolini in 1926, which pegged the exchange
rate to 92.46 liras against the Pound sterling by December 1927.

9For example, between 1947 and 1949, Italy concluded 115 commercial treaties, initially based on reciprocity
and private compensations. As soon as 1950, however, a new reform re-introduced ad valorem duties and granted
a high level of protection to a broad range of products, including cars and tractors, electrical equipments, sugar,
wheat, wine and spirits, yarns and textiles.

10Later superseded by the Organisation for Economic Co-operation and Development (OECD) in 1961.
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European Recovery Programme (Marshall Plan). The OEEC played a decisive role in the Fifties

in the promotion of trade liberalisation, by calling for the removal of quantitative restrictions

and facilitating bilateral payments under currency inconvertibility through the institution of

the European Payments Union.

The 1950s also laid the foundations of European integration, first with the signing of the

European Coal and Steel Community (ECSC) in 1951, which established a preferential customs

house for coal and steel products, and then with the Treaty of Rome in 1957, which founded

the European Common Market (ECM). The ECM envisaged the complete removal of duties

within the European Economic Community (EEC), as well as the application of a common

external tariff within the framework of a Customs Union (Pierucci & Ulizzi, 1973). Within-

EEC duties on industrial products however were completely abolished only in 1968, when

member countries also converged to a single common customs tariff.

4.3.4 The end of the Twentieth Century (1970-2000)

In the last decades of the Twentieth Century, common European trade policy and GATT nego-

tiations drove the evolution of Italian trade policy. In particular, the Seventies were marked by

progressive tariff reductions, fuelled by the GATT Tokyo Round in 1973-79.

The continued expansion of multilateralism, however, often overlapped with various epis-

odes of rising non-tariff barriers that even gave rise to fears of “neo-protectionism” (cf. Grilli,

1984). One such example were the quantitative restrictions on imports and the increased ad-

ministrative controls that spread in the aftermath of the oil shock of 1973 and the subsequent

global recession of 1974-75. Similarly, the Multi Fiber Agreement, which governed world trade

in textiles and garments from 1974 to 2004, imposed heavy quotas on the exports from devel-

oping countries to high-income economies. The Eighties also witnessed an increase in overall

non-tariff protection, accompanied by measures to support production and exports. In 1995,

the World Trade Organisation (WTO) was established to replace the GATT – but, given the

above, many still question its effectiveness (together with that of other international institu-

tions) in promoting actual trade growth in the following years (see for example Irwin, 1995;

Rose, 2004; Subramanian & Wei, 2007).

At the regional level, on the contrary, the end of the Twentieth century was marked by a
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further tightening of European ties, which led to the signature of the Maastricht Treaty in 1992.

The treaty, which was intended to extend the European Economic Community to the areas

of foreign policy, military, criminal justice, and judicial cooperation, established the “three

pillars” of the European Union (the supranational European Community, Common Foreign

and Security Policy, Justice and Home Affairs), and set the stage for the introduction of the

euro in 2002.

Figure 4.1: Italian bilateral trade flows

(a) 1870-1914 (b) 1914-1945

(c) 1945-1970 (d) 1970-2000

Notes: Trade flows are expressed in 1990 PPP USD.

Data source: Jacks et al. (2011).

4.4 Data sources

For the analysis that follows, we mostly rely on the dataset on historical global trade flows built

by Jacks et al. (2011). The dataset reports information on the volume of trade flows among 149
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country-pairs from 1870 to 2000, along with other measures such as countries’ GDPs, aggregate

trade flows, mean tariffs and adherence to a fixed exchange rate regime.

Italy features in 1703 entries, which report trade with thirteen partner countries (Austria,

Belgium, Canada, France, Germany, Greece, India, Japan, Norway, Spain, Switzerland, the UK,

and the US). The time series of the bilateral trade flows with each country, computed for the

four broad historical phases identified in Section 4.3, are visualised in Figure 4.1.

We also retrieve data on firm entry rates and the rate of growth of the Italian population.

The former come from Assonime, the Association of the Italian Joint Stock Companies, while

we infer the latter from the Italian National Accounts reconstructed by Baffigi (2013) for the

Bank of Italy.

4.5 Estimating the gains from trade

4.5.1 The static gains from trade

Like Arkolakis et al. (2012), we define the gains from trade as the ratio of general welfare W

after and before a trade event, and compute them as a function of the trade elasticity ε and the

country’s share of expenditure on domestic goods λ.

Given country i’s total expenditure xi, which is composed of aggregate imports mi and

expenditure on domestic products xii, λi is defined as

λi =
xii
xi

=
xii

mi + xii
. (4.1)

If one is able to estimate λ and ε, Arkolakis et al. show that the (static) gains accruing to

country i from a trade shock in year t can be computed as

Wi,t+1

Wi,t
=
(λi,t+1

λi,t

) 1
ε
. (4.2)

In the case of a move from current trade to autarky (when the domestic trade share equals

one), Equation (4.2) can be rewritten as

Wi,t+1

Wi,t
= λ

− 1
ε

i,t (4.3)
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As ε is a negative value and λ is a quantity lower than 1, Equation (4.3) highlights that

autarky always makes a country worse-off. Clearly, however, the higher the ex-ante domestic

trade share (i.e. the lower the existing level of international trade), the lower the loss in welfare

produced by a move from current trade to autarky.

In what follows, we will compute the static gains from trade GFTS as the gains originating

from the move from a hypothetical autarkic regime to the actual level of trade observed in each

year, which therefore amounts to the reciprocal of Equation (4.3):

GFTS = λ
1
ε
i,t (4.4)

4.5.2 Firm selection and the dynamic gains from international trade

For the estimation of the dynamic gains from trade, we draw on the work by Sampson (2016).

In Sampson’s model, firms are heterogeneous and compete on a market with no barriers

to entry. The productivity of new entrants is endogenous to the productivity distribution of

incumbent firms: when new firms are created, innovators can thus learn from the incumbents.

Firm selection in export markets along the mechanisms highlighted in Melitz (2003) there-

fore not only increases the average productivity of existing firms, but also causes productivity

spillovers to new entrants. This in turn means that a higher exit productivity cut-off does not

affect the probability of successful entry, but that, at the same time, the exit cut-off productivity

must increase even further,11 to ensure that free entry in the market is preserved. Eventually,

this turns into an increased intensity of creative destruction, and boosts the growth rate of

average firm productivity in the economy.12

Sampson states that the dynamic gains from trade originating from these mechanisms re-

inforce the static gains from trade computed à la Arkolakis et al. (2012), and that the resulting

total gains from trade are the product of the two quantities:

GFT = GFTS ×GFTD, (4.5)

where S and D stand for static and dynamic, respectively.

11I.e., the level of productivity required for a firm to remain in the market increases.
12Sampson shows that this dynamic selection effect is not offset by countervailing general equilibrium effects.
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In particular, one can work out from Sampson’s model an appealing expression for the total

gains from trade:

GFT =
c0

cA0

[
qA(1− γ) + γ(ρ− n)

q(1− γ) + γ(ρ− n)

] γ
γ−1

. (4.6)

q, qA, and c0
cA0

respectively represent the actual growth rate of the economy, the growth rate

of the economy under autarky, and the ratio of initial consumption in current and autarky

economy, and are computed as:

q =
NF − n

ε
+

n

σ − 1
(4.7)

qA =
γ

1 + γ(ε− 1)

{
1− IPR

γε

[(
1 + γ(ε− 1)

)
(NF − n) +

nε(1− γ)

σ − 1
+ γερ

]
+

εn

σ − 1
− ρ

}
(4.8)

c0

cA0
=
( 1

1− IPR
) 1
ε


1 + σ−1

εσ+1−σ
n+ε
(
q− n

σ−1

)
n+ε
(
q− n

σ−1

)
+q 1−γ

γ
+ρ−n

1 + σ−1
εσ+1−σ

n+ε
(
qA− n

σ−1

)
n+ε
(
qA− n

σ−1

)
+qA 1−γ

γ
+ρ−n


− εσ+1−σ

ε(σ−1)

. (4.9)

IPR is the import penetration ratio,13 NF is the rate of firm creation, n the population

growth rate, ε the trade elasticity, σ the elasticity of substitution in consumption, γ the elasticity

of intertemporal substitution, ρ the discount rate.14

Rearranging Equation (4.5), one only has to divide Equation (4.6) by the expression of the

static gains from trade in Equation (4.4) to obtain an estimate of the dynamic gains from trade.

Looking at Equations (4.6)-(4.9), the definition of the total gains from trade appears to con-

13The import penetration ratio IPR for a country i is defined as the degree to which domestic demand xi is
satisfied by aggregate imports mi:

IPRi =
mi

xi
.

As such, the concept of the IPR is directly complementary to that of the domestic trade share λ: rearranging
Equation (4.1) yields

IPRi = 1− λi.

14Cf. Sampson (2016) for details on how Equation (4.6) is obtained.



CHAPTER 4. A SUFFICIENT STATISTIC FOR THE GAINS FROM TRADE: AN
APPLICATION TO ITALIAN TRADE HISTORY 214

veniently amount to a non-linear function of just three observables and four parameters:

GFT = f
(
IPR,NF, n, ε, σ, γ, ρ

)
, (4.10)

where all variables are defined as above.

The measurement of the total gains from trade, therefore, ultimately boils down to the

quantification of the dimensions listed in Table 4.1. For our analysis, we can easily estimate

from our data the first three quantities in the table (the import penetration ratio, the rate of

firm creation, and the population growth rate). We then set the intertemporal elasticity of

substitution and the discount rate at respectively 0.33 and 0.04, as suggested in Sampson (2016)

based on Garcı́a-Peñalosa & Turnovsky (2005). Following Sampson again, we also constrain

the elasticity of substitution in consumption to σ = (|ε|/1.06) + 1. How we then proceed to

estimate the trade elasticity is the subject of the next subsection.

Table 4.1: Quantities needed for the computation of the gains from trade

Quantity Description Value

IPR import penetration ratio observable

NF firm creation rate observable

n population growth rate observable

ε trade elasticity estimated, time-varying

σ elasticity of substitution in consumption |ε|
1.06

+ 1

γ elasticity of intertemporal substitution 0.33

ρ discount rate 0.04

4.5.3 Estimating the trade elasticity

We estimate the trade elasticity ε via gravity equation (Anderson, 2011). For each country pair

i, j in year t, we estimate the trade elasticity as the coefficient on trade costs in a regression of

the normalised (log) bilateral import share MSij on (log) variable trade costs Tij , and importer

and exporter fixed effects αi, αj (cf. Simonovska & Waugh, 2014 for a similar approach):

logMSijt = α+ αi + αj + θ log Tijt + νijt. (4.11)

The normalised bilateral import share is defined as the ratio of the share of expenditure xi of
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country i pertaining to its imports from its commercial partner j, over the share of expenditure

that country i sources from itself:

MSij =
xij/xi
xii/xi

(4.12)

Simplifying out xi in (4.12), the dependent variable in (4.11) is in practice computed as the

log of the ratio of imports from country j to country i to i’s expenditure on domestic goods,

which we proxy by the importer’s GDP minus its aggregate exports.

For trade costs, we use the tariff-equivalent index built by Gomellini (2016) following Jacks

et al. (2011). The index allows us to indirectly account for all the obstacles a country faces when

trading internationally, rather than just tariffs.15 Figure 4.2 plots the evolution of the trade cost

measure during our period of analysis, and shows that, on average, trade costs for Italy have

been equivalent to a 130 percent tariff on the value of Italian production.

Figure 4.2: Trade costs for Italy, 1870-2000

Notes: Being expressed in tariff-equivalent terms, the index can be interpreted as an implied mark-up on

retail prices of foreign goods: values greater than 1 mean that the price of the same good is on average

more than 100 percent higher when sold abroad.

Source: Gomellini (2016).

Running Equation (4.11) over the entire sample for every country pair in our dataset de-

livers a value for the trade elasticity equal to 4.02. If the analysis is then restricted to the

15On the relevance of non-tariff barriers to trade, see Anderson & Neary (1994); Anderson & Van Wincoop (2004);
Greenaway & Milner (2003); Kee et al. (2009).
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sub-sample of country pairs featuring Italy, the estimated trade elasticity is 3.89. Both meas-

ures are reasonably close to estimates obtained elsewhere in the literature (Bernard et al., 2003;

Caliendo & Parro, 2015; Eaton et al., 2011; Simonovska & Waugh, 2014).

As a historically-sensible improvement, however, we proceed to make our estimates of

ε time-dependent. We achieve this by running Equation (4.11) separately over various time

intervals that reflect a number of relevant political or economic phases in Italian history, based

on the narrative in Section 4.3 above.

As relevant milestones, we first identify the tariff-reform years 1878 and 1887, followed by

1893 which marked the beginning of a significant economic upturn (the so-called “Giolittian

period”) and of a peaceful period that lasted until the beginning of the Great War in 1913. The

following period comprises the First World War itself and the years immediately after it. The

next one goes from 1921 to 1928, and identifies the Fascist liberalisation phase, followed by the

marked autarkic regime pursued between 1928 and the last year before World War II in 1938.

Next, we consider 1948 as a milestone, which closes the Second World War era and marks the

creation of the GATT. The following phase reflects the Italian “economic miracle” that spread

until 1963, during which Italy underwent intense economic and social development which

turned it into a global industrial power. The next phase is the slowdown of the economic boom,

which came to a halt with the oil shock of 1973; after that, 1982 represented a further year of

deep economic crisis and stagnation. Finally, we select the signing of the Maastricht Treaty in

1992 as the year marking the beginning of the most intense phase of European integration.

All of these dates pass the Chow test for structural breaks for Equation (4.11).16 The result-

ing historical periodisation, together with the estimated values for the trade elasticity in each

phase, is summarised in Table 4.2. The trade elasticities estimated for the 13 relevant histor-

ical periods span the range [2.36-6.58]. This wide variation, centred on, but quite dispersed

around, the overall value of 4 obtained for the pooled sample, underscores the relevance of

our time-dependent approach.

To address the potential concern about the arbitrariness of the choice of our relevant histor-

ical periods, we estimate time-varying elasticities splitting our sample in two additional ways

as a robustness check.

Specifically, we first run Equation (4.11) decade-by-decade, and obtain estimates ranging

16Cf. Appendix Section 4.B.
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in the interval [2.77-6.60], detailed in Panel A of Appendix Table A.1. Then, our second ap-

proach is to consider different structural breaks in Equation (4.11). To do so, we run regression

(4.11) adding year fixed effects to the equation, consider the year dummies with a statistically

significant coefficient as candidates to perform a Chow test, and then select the combination

of years that allow for a sufficiently large number of observations in each period. Again, we

obtain trade elasticities in the range [2.73-6.27], reported in Appendix Table A.1, Panel B.

Considering how close to our preferred ones the trade elasticities delivered by these two

alternative approaches are, we are reasonably confident that our estimates are specific to the

broad historical periods we consider, rather than depending on the exact years chosen to de-

limit each time interval.

Table 4.2: Historical trade elasticities

Period Description |ε|

1870-1878 Agrarian protectionism 3.71

1879-1887 Protection extended to industry 4.06

1888-1893 Tighter protectionism 3.88

1894-1913 Giolittian period 4.65

1914-1921 Great War 5.00

1922-1928 Fascism, phase I 2.88

1929-1938 Fascism, phase II 4.73

1939-1948 World War II 6.58

1949-1963 Italian miracle 4.38

1964-1973 Economic slowdown 4.27

1974-1982 Oil shock 2.83

1983-1992 Recession 3.09

1992-2000 European integration 2.36

4.6 Results

The solid line in Figure 4.3 reports the static gains from trade experienced by Italy from 1870

to 2000.17 Values of the gains from trade close to 1 are indicative of no big “gains” as such, as

general welfare is very similar to its counterfactual autarky value.

Overall, the average percentage gains over the entire period amount to a 4.4 percent in-

17Appendix Section 4.C replicates the analysis using the alternative sets of elasticity estimates discussed in Sec-
tion 4.5.3.
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Figure 4.3: Static gains from trade for Italy, 1870-2000

crease in real GDP per year. Starting from an average of around 2.5 percent per year in the

Nineteenth century and in the first decade of the Twentieth, the gains from trade take off dur-

ing the first phase of the Fascist era, reaching 6.4 percent in 1925. Predictably, the gains then

start to fall after 1928, and they plummet to an all-time low of 0.6 percent in 1943, deep into

the Second World War. With the restoration of peace and after-war economic recovery, the

gains from trade increase again to 6.3 percent on average over the period 1950-2000, reaching

9 percent per year after 1973.

As a benchmark, the dashed, darker line in Figure 4.3 also traces the static gains from trade

obtained using the value of the constant Italian-specific trade elasticity computed in Section

4.5.3. These follow a pattern which is roughly similar to the one computed with the time-

varying elasticity, but here the estimates are generally smoother and less spread out. The first

significant misalignment between the two series occurs in the decades between 1900 and 1930.

After 1970, then, the gap between the two lines widens considerably, reflecting the much lower

values taken on by the time-varying trade elasticities with respect to the fixed measure.

Adding the dynamic firm selection margin to the picture, Figure 4.4 reports the full set of

gains from trade (static, dynamic and total) discussed in Section 4.5.

The average value of total gains from trade over the whole period 1870-2000 is 8.3 percent
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Figure 4.4: Decomposition of the total gains from trade for Italy, 1873-2000

– almost twice as much as the average static gains from trade. The total gains from trade even

reach values around 20 percent of GDP, in the mid-Seventies and mid-Nineties.

As regards the comparison between the static and dynamic components of the gains from

trade, Figure 4.4 shows that the latter consistently account for a larger share of the total through

most of Italian history. Dynamic gains from trade are particularly high relative to the static

ones in periods of economic expansion, especially during the Belle Époque before World War I,

the first Fascist phase, and the Italian economic miracle. From the 1980s onwards, however,

the dynamic gains from trade are dramatically overtaken by the static ones. The pattern is

explained by subdued population growth and a slower pace of firm creation in recent decades.

If before 1978 new firms were created at an average annual rate of 11.2 percent, the figure

dropped to 3.15 percent afterwards. Similarly, the average population growth rate after 1978

was almost a third of its level in previous decades (0.24 against 0.65 percent).

4.7 Conclusion

This chapter computes the gains from trade predicted by quantitative trade models for Italy

over the Nineteenth-Twentieth Centuries. Using bilateral trade data, we measure the welfare
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gains from trade quantifying the GDP increase that would be obtained in case of a hypothetical

move from autarky to actual levels of trade.

Our findings indicate that trade brought significant positive effects to the Italian economy,

which can be quantified in welfare increases of up to 20 percent of real GDP in some years. On

average, over 1870-2000, total gains from trade amounted to 8 per cent of GDP per year, with

important distinctions among periods. Breaking down the gains from trade into their static

and dynamic components, the dynamic one turns out to be quantitatively relevant, driving

variation for most of Italian history. However, the dynamic gains from trade have lost relev-

ance in recent decades relative to their static counterpart, most likely due to a slowdown in the

rates of firm creation and population growth.

Our estimation relies on a “sufficient statistic” approach, which allows the researcher to

make welfare predictions without having to solve for all the endogenous variables in a gen-

eral equilibrium model (Arkolakis et al., 2012). At the same time, sufficient statistics as such

hold for broad classes of models, and can thus abstract from specific model assumptions, as

well as from the mechanisms that generate observed behaviour in practice (Chetty, 2009). Our

measures, similarly, potentially account for different sources of welfare gains envisaged by

quantitative trade models, depending on how one interprets the elasticity parameter. In par-

ticular, our results reflect the gains from trade stemming from either new import varieties

available to consumers as in Krugman (1980), or the firm selection effect outlined in Melitz

(2003). However, as they are derived from a theoretical framework with CES (constant elasti-

city of substitution) preferences, which imply that firm mark-ups are constant, our estimators

do not capture the pro-competitive effects of trade (Arkolakis et al., 2015; Melitz & Ottaviano,

2008). In this sense, our results can be considered a lower bound to the total gains from trade

predicted by models with firm heterogeneity.

A second qualification regarding our “sufficient statistic” strategy has to do with the inter-

pretation of our estimates. As highlighted in Chetty (2009), a sufficient statistic is a black box:

although the researcher can dispense with a full specification of the model underlying the wel-

fare analysis, and does not need to identify its primitives, sufficient statistics do require some

modelling assumptions – but one cannot be sure whether the data are actually consistent with

the model itself. In our case, the models underlying our analysis assume the existence of the
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gains from trade, identifying them as a function of a narrow set of observables and parameters.

Our paper, as such, cannot be regarded as a test of the desirability of trade for the economy: in

no way, for example, the formulas we use for our computations could deliver a negative result

– at most, if a country is not trading, its domestic trade share will be equal to one, tautologic-

ally yielding an estimate of zero gains from trade. We therefore largely abstract here from the

question whether trade has brought benefits to the Italian economy at all, and rather quantify

how big those benefits have been in a world consistent with the assumptions of the quantitative

trade models recently developed by trade theory. The evidence we present suggests that those

gains should indeed be quite substantial.

From a development economics perspective, it is nevertheless instructive to observe how

the gains from trade, however computed, evolved during different phases of Italian history. In

fact, we follow the entire development trajectory of a country whose status transited from that

of emerging economy to leading global industrial power in modern days. For example, the

marked prominence of the dynamic gains from trade in the first half of the country’s history

reflects the link between international trade, industrialisation and structural transformation,

and growth.18 Similarly, the fact that the static gains from trade have become more pronounced

in more recent times, well after Italy accomplished its transition into the club of high-income

economies and especially in the context of European integration, most likely depends on the

higher relevance of intra-industry trade and of gains from variety. In this sense, our paper

highlights the contribution of different forces to the benefits that an economy can derive from

trade, uncovering the margins that matter the most at different stages of the development

process.

18See e.g. Matsuyama (1992); Tombe (2015); Uy et al. (2013).
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Appendix

4.A Alternative time-varying estimates for the trade elasticity

Table A.1: Time-varying trade Elasticities, alternative estimates

Period |ε|

Panel A:

By decade

1870-1879 3.69

1880-1889 4.29

1890-1899 5.63

1900-1909 4.15

1910-1919 5.80

1920-1929 3.30

1930-1939 4.81

1940-1949 6.60

1950-1959 3.94

1960-1969 3.20

1970-1979 3.09

1980-1989 3.19

1990-2000 2.73

Panel B

By structural breaks

1870-1883 3.54

1884-1938 4.65

1939-1954 6.27

1955-1964 4.43

1965-1989 3.68

1990-2000 2.73
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4.B Chow tests for structural breaks

Table B.2: F-statistics from Chow test for structural breaks

Historical periods

Year F-stat

1878 5.77***

1887 6.34***

1893 9.12***

1913 16.54***

1921 4.09***

1928 9.97***

1938 3.74***

1948 6.01***

1963 10.90***

1973 19.17***

1982 8.65***

1992 13.99***

H0: year does not represent a structural break

Table B.3: F-statistics from Chow test for structural breaks

Periods derived from statistically significant year dummies

Year F-stat

1883 8.88***

1938 17.25***

1954 5.95***

1964 19.24***

1989 11.79***

H0: year does not represent a structural break
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4.C Results - alternative estimates for the trade elasticity

Figure C.1: Static gains from trade for Italy, 1870-2000

Elasticity estimated by decade

Figure C.2: Decomposition of the total gains from trade for Italy, 1873-2000

Elasticity estimated by decade
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Figure C.3: Static gains from trade for Italy, 1870-2000

Elasticity estimated in periods derived from statistically significant year dummies

Figure C.4: Decomposition of the total gains from trade for Italy, 1873-2000

Elasticity estimated in periods derived from statistically significant year dummies
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CONCLUDING REMARKS
DISCUSSION AND AVENUES FOR FUTURE RESEARCH

This thesis has explored the interdependencies between development and trade openness,

shedding light on a number of channels through which developing economies stand to gain

or to lose from integration into global value chains.

In Chapter 1, I have shown that transmission of international crop prices induces farmers

in Uganda to increase their share of titled land. I have provided evidence that this effect results

in part from a relaxation of households’ budget constraints: when the value of their produc-

tion increases, agricultural producers are better-off, and can afford the higher costs implied by

dealing with titled land. I have also shown that this is especially true when the land is ex-ante

more profitable, for example when it is harvested with more valuable cash crops, or when it

features some form of sunk investment. On the other hand, the increase in demand for land

titles also arises in response to land insecurity. Absent any sort of land certification, in fact,

farmers frequently feel threatened in their right to use the land. When the prospect of higher

revenues induced by increasing prices makes the land more valuable, they have even more

to lose from potential land grabbing: consequently, they tend to prefer holding land whose

ownership or right to use they can prove. Although farmers in my sample seem to believe that

land titles are an effective shield against land grabbing, however, this may not be the case in

practice. For instance, in Uganda, the state has the power to compulsorily acquire land if it

is considered to be in the public interest (Ministry of Lands & Urban Development, 2011; see

also Alden Wily, 2011; Tanner, 2010). Some scholars have even argued that a number of tra-

ditional, informal types of tenure might ultimately be more efficient in granting land security

(Brasselle et al., 2002; Van Leeuwen, 2014, 2017). In terms of future research, it would there-

fore be instructive to study whether land titles are actually effective in preventing land threats.

Another promising direction for future work is represented by the channels through which
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market forces affect social interactions and social capital. In this thesis, I have documented

that access to titled land differs across various socio-economic groups, and that this heavily

depends on social capital. The measures of social capital I have used in my analysis, however,

were all built on time-invariant characteristics of the farmers’ communities, whereas it is more

than likely that price dynamics affect social capital as well. A hint in this direction is the fact

that in high-social-capital areas weaker groups respond more to an increase in prices, whereas

in low-social-capital ones it is the powerful who do. Taking this logic to the extreme, in fact,

one may even envisage a self-reinforcing mechanism in which cooperative communities get

better and better, while more particular ones become more and more unequal. Given existing

evidence on the role of social capital in boosting both economic performance and the efficiency

of political institutions,1 one cannot over-emphasise the relevance of this kind of questions for

research in development economics.

Turning to a more direct link between trade openness and living standards, in Chapter 2

of this thesis I have evaluated the impact of a free trade agreement across regions in Hon-

duras. I have shown that trade liberalisation produces a reduction in household income in

regions more exposed to trade, and have provided evidence that the cause of this pattern lies

in adjustment costs driven by local labour market effects. In the regions hit by foreign com-

petition, workers suffer from a reduction in wages that reverberates across various sectors of

the economy. This in turn either produces an increase in informal employment, or discourages

participation in the labour force altogether. A puzzling finding from my robustness checks,

nevertheless, is that these results appear to be the product of both import and export expos-

ure. True, I have shown that import- and export-intensity are strongly correlated in Honduras,

so that the regions that are most exposed to import competition tend to be the most export-

intense too. This was indeed the rationale for considering trade openness as my treatment

variable rather than the two individual trade flows. However, whether living standards could

have deteriorated also through the export channel, and in which way this might have occurred,

still remain open questions. One possible explanation could be the expansion of the maquila in-

dustry, which the press and activists regularly denounce as not respecting international labour

standards. De Hoyos et al. (2012), however, report positive wage differentials between ma-

quila and other manufacturing industries, and Ham (2015) shows a relatively high compliance

1See e.g. Rothstein (2003); Temple (1998); Whiteley (2000); Woolcock & Narayan (2000).
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with minimum wage regulations in the maquila sector. Other possibilities could then be com-

petition with other DR-CAFTA partners for access to the US market, which would drive down

both product prices and factor rewards, or power imbalances between Honduran producers of

export goods and big buyer firms or retailers in the United States. Disentangling which mech-

anisms lie at the heart of the negative impact of export growth on household living standards

seems like another fruitful topic for future research.

While Chapters 1 and 2 deal with recent events, Chapter 3 of this thesis is grounded in

economic history. Together with my co-authors, I have addressed the relationship between

migrant remittances and financial development, across Italian provinces, between the end of

the Nineteenth century and the beginning of the Twentieth. We have shown that remittances

had a positive impact on the growth of bank deposits, especially for commercial and postal

savings banks. We have also provided evidence that remittances were associated with higher

GDP and an increase in the number of active bank branches. We have argued that this evid-

ence supports the hypotheses of an income effect of remittances, and of their contribution in

spreading a financial culture throughout the country. Future work could assess the role played

by remittances and financial deepening in determining poverty levels and well-being in Italy

(Vecchi, 2017). A possible further extension could then be to analyse whether differing patterns

of financial sector evolution contributed to the emergence of the “regional divide” between de-

velopment in the North and the South of the country (De Rosa, 2000; Felice, 2013).

Finally, Chapter 4 is an empirical application of theoretical models of trade with product

variety and firm heterogeneity. With my co-author, we have measured the gains from trade

predicted by these models for Italy between 1870 and 2000. The main methodological contri-

bution of the chapter has been the introduction of time-varying trade elasticities, which we

have estimated accounting for developments in Italian economic and trade history. In future

work, we plan on extending this methodology to the other parameters we have used to build

our estimators. Moreover, we will try to empirically estimate the GDP and poverty-reduction

gains that the country actually derived from trade throughout its history, to check whether

their patterns match those of the “sufficient statistics” predicted by trade theory that we have

analysed in the chapter.
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ESTEVES, R. & KHOUDOUR-CASTÉRAS, D., 2011. Remittances, capital flows and financial

development during the mass migration period, 1870-1913. European Review of Economic

History, 15(03), 443–474.

FABER, B., 2014. Trade Liberalization, the Price of Quality, and Inequality: Evidence from

Mexican Store Prices. Mimeo. Department of Economics, UC Berkeley.

FAN, S., BRZESKA, J., KEYZER, M. & HALSEMA, A., 2013. From Subsistence to Profit: Trans-

forming Smallholder Farms. Tech. rep., International Food Policy Research Institute (IFPRI),

Washington, DC.

FEDER, G. & FEENY, D., 1991. Land Tenure and Property Rights: Theory and Implications for

Development Policy. The World Bank Economic Review, 5(1), 135–153.

FEDER, G. & NISHIO, A., 1999. The Benefits of Land Registration and Titling: Economic and

Social Perspectives. Land Use Policy, 15(1), 25–43.

FEDER, G. & NORONHA, R., 1987. Land rights systems and agricultural development in Sub-

Saharan Africa. The World Bank Research Observer, 2(2), 143–169.

FEDER, G. & ONCHAN, T., 1987. Land Ownership Security and Farm Investment in Thailand.

American Journal of Agricultural Economics, 69(2), 311–320.

FEDER, G., ONCHAN, T., HONGLADAROM, C. & CHALAMWONG, Y., 1988. Land policies and

farm productivity in Thailand. Washington, DC: The World Bank.

FEDERICO, G. & TENA, A., 1998a. Did trade policy foster Italian industrialization? Evid-

ence from the effective production rates 1870-1930. Working Papers in Economic History

wh985504, Universidad Carlos III, Departamento de Historia Económica e Instituciones.
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sus aplicaciones en América Latina. Serie Estudios estadsticos y prospectivos 7 (LC/L.1491-
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GARCÍA-PEÑALOSA, C. & TURNOVSKY, S., 2005. Production risk and the functional distribu-

tion of income in a developing economy: tradeoffs and policy responses. Journal of Develop-

ment Economics, 76(1), 175–208.

GHOSHRAY, A., 2011. A reexamination of trends in primary commodity prices. Journal of

Development Economics, 95(2), 242–251.

GIBSON, J. & MCKENZIE, D., 2011. Eight Questions about Brain Drain. Journal of Economic

Perspectives, 25(3), 107–128.

GIORDANO, C. & GIUGLIANO, F., 2013. A Tale of Two Fascisms: Labour Productivity Growth

and Competition Policy in Italy, 1911-1951. Economic History Working Papers 28, Bank of

Italy, Economic Research and International Relations Area.

GIULIANO, P. & RUIZ-ARRANZ, M., 2009. Remittances, financial development, and growth.

Journal of Development Economics, 90(1), 144–152.

GIUNTA PARLAMENTARE D’INCHIESTA SULLE CONDIZIONI DEI CONTADINI NELLE PROVINCE

MERIDIONALI E NELLA SICILIA, 1909. Inchiesta parlamentare sulle condizioni dei contadini nelle

Province meridionali e nella Sicilia, vol. V, t. III. Berterio, Roma.

GIUNTA PARLAMENTARE D’INCHIESTA SULLE CONDIZIONI DEI CONTADINI NELLE PROVINCE

MERIDIONALI E NELLA SICILIA, 1911. Inchiesta parlamentare sulle condizioni dei contadini nelle

Province meridionali e nella Sicilia, vol. VIII, Relazione finale. Berterio, Roma.

GLAESER, E., PONZETTO, G. & SHLEIFER, A., 2016. Securing property rights. National Bureau

of Economic Research. NBER Working Paper 22701.

GLYTSOS, N. P., 2005. The contribution of remittances to growth: A dynamic approach and

empirical analysis. Journal of Economic Studies, 32(5), 468–496.

GOLDBERG, P., KHANDELWAL, A., PAVCNIK, N. & TOPALOVA, P., 2009. Trade Liberalization

and New Imported Inputs. American Economic Review, 99(2), 494–500.

GOLDBERG, P. & PAVCNIK, N., 2007. Distributional effects of globalisation in developing

countries. Journal of Economic Literature, 45(1), 39–82.



245

GOLDSTEIN, M., HABYARIMANA, J., MONTALVAO, J., O’SULLIVAN, M., POULIN, M.,

PIEROTTI, R. & UDRY, C., 2016. Land Tenure Security for Men and Women: Evidence from

a Randomized Controlled Trial in Uganda. Gender Innovation Lab - Gender Impact Evalu-

ation Technical Concept Note.

GOLDSTEIN, M. & UDRY, C., 2008. The Profits of Power: Land Rights and Agricultural Invest-

ment in Ghana. Journal of Political Economy, 116(6), 981–1022.

GOLLIN, D., LAGAKOS, D. & MICHAEL WAUGH, M., 2014. The agricultural productivity gap.

Quarterly Journal of Economics, 129(2), 939–993.

GOMELLINI, M., 2016. La concorrenza internazionale. In A. Gigliobianco & G. Toniolo, eds.,

Concorrenza, mercato e crescita in Italia: il lungo periodo. Collana Storica della Banca dItalia,

Rome.
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