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Abstract

The project is composed by three essays in development economics. All of them

use applied microeconometric methods to pin down policy recommendations that

help households and firms in developing countries to take advantage of available

opportunities. The first two chapters aim to contribute in the understanding of

the welfare implications of gaining access to financial services. First, I show that

when Mexican low income household get access to formal credit, they reduce their

participation in their social networks. They are less likely to receive money from their

peers, even when they have been exposed to a negative idiosyncratic income shock.

Results suggest that policies promoting universal access to financial services should be

accompanied by an extension of the public safety net. Second, in the context of urban

India, I show that access to microfinance might be an effective tool to overcome the

social and cultural barriers that prevent women to participate in the labor force. The

third project focus on understanding the efficiency gains coming from using long-term

commercial relationships to sustain informal agreements. I study this in the context

of the Peruvian anchovy fishery, in which small firms have no access to formal tools

to coordinate their actions with buyers. First, I provide evidence that in a context of

highly variable supply conditions, commercial partners draw upon relational contracts

to effectively exchange supply and demand assurance. Next, I show that the use of

these informal agreements imposes positive net externalities on those agents operating

without them. Results suggest that the fraction of transactions mediated by relational

contracts is privately but not socially efficient.
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1

Introduction

This dissertation is a collection of three projects on Applied Microeconomics, which

aim to pin down policy recommendations that help households and firms in developing

countries to take advantage of available opportunities. A barrier for development

that has gotten vast attention from academics is the lack of access to formal financial

services. Besides the policy efforts, there are still more than 2 billion adults worldwide

with no access. Even more, recent literature suggests that the impact of getting access

on poverty alleviation is likely to be small and often mixed. Given the multiple

initiative worldwide to get universal access to financial services, the questions are

which type of complementary policies should be implemented to push a positive effect

on poverty alleviation, and whether gaining access to financial services have a positive

effect in other dimensions of welfare. These are the goals of the first two essays in this

project. In Chapter 2, I show that when low income household gain access to formal

credit, they reduce their participation in their social networks. Even more, they are

less likely to receive money from their network even when they have been exposed

to a negative idiosyncratic income shock. Results suggest that policies promoting

1



universal access to financial services should be accompanied by an extension of the

public safety net. On the other hand, in Chapter 3, I show that a greater access to

microcredit might be a vehicle to erode the social and cultural barriers that prevent

women to participate in the labor force.

Then, I focus on small firms and the challenges they face in developing countries.

Limitations such as lack of access to efficient courts, asymmetric information and

incomplete markets are common in developing countries. Taking those restrictions

as given, firms decide how to find and when to keep providers and customers, how

to hire and organize their workers and how to allocate decision making among them.

In this line of research, I adapt conceptual frameworks developed in Organizational

Economics to rationalize the behavior of small firms in developing countries. My goal

is to suggest policies that help those firms to identify and exploit market opportunities.

In the last essay of this dissertation, I show that small firms use informal agreements

to facilitate private transactions when access to effective courts and other formal

enforcement tools is limited. Interestingly, I provide evidence that the use of these

informal agreements might also be socially valuable and under some conditions, they

should be promoted by governments.

1.1 Dissertation Preview

In Chapter 2, I explore how gaining access to formal microcredit reshapes the informal

safety net at the municipality level. Given the limited access to formal financial ser-

vices in developing countries, a large share of households rely in their social networks

to overcome unexpected monetary needs. As indicated in previous literature, house-

holds’ networks materialize in their participation on inter-household transfers (Cox

et al, 2006). Households often exchange resources among them: money, goods and

time. They build trust on their peers by continuously interchanging favors. It is not

2



surprising that 40% of households in Mexico actively participated in private transfers

in 2002. These households received and provided transfers at the same time.1 The

goal of this study is to evaluate how gaining access to formal credit affects house-

hold participation in private transfers. Since trust is based in repeated interaction, a

force that affects participation on inter-household transfers, at the extensive margin,

can have long-lasting consequences. This is particular important among low income

household that mainly rely on their peers to deal with negative idiosyncratic income

shocks.

In this study I exploit the unique characteristics of Azteca Bank entry. In an

event without precedents, Elektra, a famous retail store in Mexico decided to open a

commercial bank: Azteca.2 Overnight, Azteca installed one branch at every store. In

total, 816 branches were set around 263 municipalities in Mexico. On the same day

it opened, Azteca became the second bank with the greatest number of branches in

the country.3 Since its opening, Azteca has targeted low income households. It was

the first formal institution to offered formal loans to this population segment. Their

loans were characterized by low stakes, high interest rates and low documentation

requirements.

The project exploits the comprehensive panel data collected by the Mexican Fam-

ily Life Survey (MxFLS). In addition to collect detailed information on household

access to credit and participation in private transfers, the first round of data col-

lection finished right before Azteca Bank entry. I use this database to compare the

changes in patterns of inter-household among municipalities with and without expo-

1 Conditioning on participating in inter-household favors’ exchange in 2002, an average of 6% of
household annual expenditure is covered by monetary private transfers.

2 The entrance of this bank took place on October 31st, 2002.

3 At its entrance, Azteca represented 15% of the bank branches in the country.
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sure to an Azteca Bank branch.4

Even though, the bank did not choose in which municipalities to enter, Elektra

stores might have followed an endogenous entry strategy before October 2002. Con-

sequently, it is not accurate to assume that the main outcome variables would have

followed the same dynamics in control and treatment municipalities before Azteca

opening. In order to overcome this concern, the study follows Abadie (2005) and

implements a matching difference-in-differences strategy. The methodology is im-

plemented in two stages. First, based on baseline characteristics that explained the

presence of Elektra, this method set weights for each municipality in control and

treatment group.The intuition is that highly similar (dissimilar) municipalities will be

assigned high (low) weights. In the second stage, the method implements a weighted

difference-in-differences with household fixed effects. The analysis confirmed that as

a consequence of being exposed to Azteca Bank, low income households get access to

formal credit. With a higher probability, these households are aware that they can

get credit from a bank.

Two are the main results of this chapter. First, it provides evidence that when

a low income household get access to formal credit, it reduces their participation in

their social network. It reduces the probability of receiving/giving transfers in 22%.5

Even more, results also suggest that these households rely less on their peers when

they are impacted by an idiosyncratic negative shocks. Since these changes are likely

to persist, the governments should implement policies that replace the private safety

nets in case households are rejected an additional credit from a bank. Finally, my

study adds to previous literature by showing that expanding access to credit for a

4 I use the first two rounds of MxFLS, collected in 2002 and 2005.

5 Results are stronger for in kind transfers that are exchange among non-family members. It does
not only suggest that the effect is important at the local level (within the municipality), but it also
provides evidence that the weakest links at the social network are more likely to break first.

4



specific group have spillover effects among other non-targeted households within the

same municipality.

In Chapter 3, my co-authors6 and I study how gaining access to formal microcredit

might be an important vehicle to increase female labor force participation. In many

developing countries, especially South and Southeast Asia, women face social and

cultural barriers to participate in the economy. In urban India, while one of every

two men participates in the labor market, it is the case for only one of every six

women. By providing access to resources, the possibility of taking advantage of micro-

entrepreneurship opportunities and exposure to role models working in microfinance

institutions, access to women banking might be an important tool to overcome these

barriers and help women to actively participate in the economy for good.7

This project is the first one to rigorously evaluate the medium and long term

impact of increasing access to microcredit on female labor force participation. In

this study, we exploit quasi-experimental variation in women access to microfinance

in Ahmedabad, urban India. This variation was generated by the unique expansion

strategy adopted by the only microfinance institution presented in the city until

2007, SEWA bank8 that exclusively offered financial services to women. From 1999

onward, SEWA Bank implemented a massive expansion of their services through

doorstep banking. The strategy consisted in introducing loan collection officers that

act as intermediaries between clients and the bank. Collection officers operated from

their neighborhoods and therefore, they reduce the transaction costs associated with

getting a loan. Transaction costs include both the time traveling to the bank and the

potential troubles on getting permission to do it.

Our research method is based on the assumption that even though SEWA Bank

6 Erica Field and Rohini Pande.

7 A women bank is run by women and only offer services to women.

8 Shri Mahil Self Employment Women Association Sahkari (SEWA) Bank.
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chooses the areas where to locate more loan collection officers, within each small

geographical unit the choice was as random. Therefore, once we control for living

within each specific geographical unit at baseline, we get quasi-random variation in

the distance between the residence of each potential credit client and the closest loan

collection officer. We use detailed geo-coded residence history of all loan collection

officers and potential clients in our sample to construct an index of access to micro-

finance in the period 1999-2007. We show that this index strongly explains credit

activity in the period 1999-2014 and it is uncorrelated with pre-determined charac-

teristics. We use this index to evaluate the impact of a greater access to micro-finance

on labor force participation and related socio-economic and demographic outcomes.

Information on characteristics of potential clients and their households have been

collected by us in two rounds: 2009/2010 and 2014/2015.

Our findings support the hypothesis that access to microfinance integrate women

into the labor force for good. A greater access to women banking increases the

probability a women is part of the labor force at both points of interest: 2009/2010

and 2014/2015. Our results suggest that this effect is driven by a greater participation

of women in household business activity. This effect is driven by self-employment

and not by salaried jobs. Even though women are more likely to have the last word

regarding expenditures in household businesses, there is no conclusive evidence that

there is an increase in female empowerment. Although previous literature has shown a

causal relationship between women access to microcredit and labor force participation

in the short run (Banerjee et al 2015), this project is the first one to document the

persistent of this effect. We provide robust evidence on the effectiveness of formal

financial inclusion in eroding sticky social and cultural barriers that prevent women

to participate in the labor force.

Two additional results are important to highlight. First, besides not finding a
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significant impact on household income per capita, a greater female access to micro-

finance increases the share of income earned by women within their households. This

result holds in 2009/2010 but it fades out over time. Second, the increase in female

labor force participation is accompanied by a reduction in the number of children had

by each woman.

As co-author in this project, I was responsible for organizing and managing the

second round of data collection, the process of analyzing the data, finding relevant

patterns and writing up some sections of the paper.

Chapter 4 focuses on how small firms use informal agreements to facilitate private

transactions when access to effective courts and other formal enforcement tools is

limited, which is often the case in developing countries. I also provide evidence that

the use of these informal agreements can have positive spillover effects over those

firms operating without long-term commercial relationship. From the literature on

firm boundaries, we know that several supply-chain interactions require coordination

between suppliers and buyers to operate efficiently. We can think on industries like

natural resources in which supply variability requires buyers and sellers to adapt their

actions to ever-changing market conditions. However, there is a large evidence that

imperfect contract enforcement is also pervasive. Consequently, parties often rely on

informal mechanisms to guarantee coordination. And this is what this chapter is

about. In particular, in this project I ask the following questions: How do small firms

exchange products when coordination is attractive but there is no access to formal

contract enforcement? Are informal agreements an effective tool for coordination?

And if so, what are the welfare implications of using this informal contracting at the

industry level?

Fortunately, I have gotten access to an ideal setting to study long-term rela-

tionships and informal agreements: The Peruvian anchovy fishery. Sellers in this
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industry are vessels that supply anchovy to fishmeal processing plants (buyers) dis-

tributed across different ports along the Peruvian coast. These plants have a fixed

processing and unloading capacity. The key characteristic of the industry is that

anchovy availability is highly variable across local markets and time (days/weeks).

Then, scenarios of low and high supply relative to demand continuously alternate at

every port. In this setting, sellers and buyers would like to coordinate their actions

to exchange supply and demand assurance across different fishing scenarios. Buyers

would like related sellers to prioritize fishing nearby the location of their plants, pro-

viding a more regular flow of supply in low fish availability scenarios. On the other

hand, sellers would like to receive unloading priority from their related buyers in high

fish availability scenarios when multiple vessels crowd the ports at unloading. Since

anchovy is highly perishable queuing for long time before unloading increases the

probability that the catch gets spoiled and it is sold for a lower price. In this project,

I focus on the small sellers in the industry. This firms, that only own wooden vessels,

find unattractive to use ineffective courts to enforce formal contracts.9 Even more, by

regulation cannot be vertically integrated. Thus, in order to coordinate their action

the should rely on informal agreements.

To look at the effectiveness of long-term relationships to assure vertical coordina-

tion, I put together a detailed database in which I not only observe a long history

of transactions for each player in the industry, but I also observe a compelling set

of characteristics and production choices associated to each trading event. Detailed

GPS data allows me to track the trajectory of every fishing trip. I observe produc-

tion aspects such as the chosen fishing zone and port of destination. In addition, by

matching the information on arrival time to destination port and the exact time of

the transaction, I can construct a measure of queuing time which is a key component

9 In developing economies, courts are typically slow and access to them are prohibitively expensive
for small firms. Consequently, they barely use written contracts enforced by courts.
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of sellers transaction cost.

Using this data, I first show that firms rely on relational contracts to cope with

highly variable supply conditions. To do that, I compare the transaction and produc-

tion characteristics for vessels operating with and without relational contracts. I use

an analog method to a difference in differences strategy, and I compare the changes in

these trading features whenever there is a need for coordination. I followed previous

literature and proxy relational contracts by the existence of a long-term relationship.

I show that to provide supply assurance, relational contract sellers renounce attractive

fishing opportunities in neighbor ports and therefore, they forgo a greater catch. This

loss in surplus is exchanged by receiving unloading priority in high supply scenarios.

That is, sellers with a relationship face a lower queuing time. Unloading priority

reduces the probability of selling their catch in sub-optimal conditions in 20% with

respect to the mean. Importantly, I show that vessels with relationships jump other

not related vessels at the queue.

Then, I investigate the gains generated by these relational contracts at the industry

level. I provide evidence that a greater share of transactions mediated through these

agreements generate spillovers. Let’s imagine there is only one market. While new

related vessels will have a lower queuing time in high supply scenarios, every other

one will wait for a longer period generating a negative spillover. Now, let’s consider

that the industry is composed by multiple local markets. Now, new related vessels

will emphasize operating in the local market where its related buyer is located. Then,

they should be less likely to fish in neighbor areas exposed to high fish availability.

Less vessels will crowd high availability areas and congestion will be less of an issue

in those ports. It smooths the sellers transaction costs/queuing time across ports.

This greater level of market segmentation generates a positive spillover.

By exploiting the heterogeneity in exposure to relationships across local markets,
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I show that positive spillovers are predominant. The greater the exposure to rela-

tionships in neighbor port, the lower the level of congestion generated in high fish

availability scenarios. I show that in the absence of relational contracts, the number

of independent vessels exposed to a long queue will double at every local market ex-

posed to a positive supply shock. Finally, taking the social benefits and private costs

into consideration, I perform a back of the envelope calculation in which I quantify

the gains associated to an increase of one standard deviation in the share of small

sellers operating under a relational contract at every port. This exercise generates

net gains of US$ 208,000 per year in producers’ surplus, which is equivalent to 1%.

Results suggest that the fractions of transactions mediated by relational contracts is

not socially efficient.

Thus, overall the paper has two main contributions. First, I show transaction-

level evidence that informal agreements are effective tool to coordinate operational

choices between sellers and buyers. Second, and perhaps more importantly, I show

that the use of these agreements can generate positive net spillovers over the other

sellers operating in the same industry. I provide evidence that the key mechanism

behind the positive net spillovers is market segmentation. Spillovers are not usually

considered in theoretical models of relational contracts. Then, this result feedback

theoretical literature. Finally, empirical analysis suggests that the incidence of rela-

tional contracts might be privately but not socially efficient. This is important to

inform policy makers. It gives support to policies that promote the use of long-term

relationships such as generating relevant information to make parties more account-

able (e.g. quality certifications) or creating specialized courts that efficiently solve

industry specific disputes.
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2

Expansion of Formal Financial Services and
Inter-Household Transfers: Side Effects of the

Entrance of Azteca Bank in Mexico

2.1 Introduction

The expansion of formal financial services is an ongoing phenomenon in low income

countries. Nowadays, it is common that retail companies decide to open a commercial

bank with branches within each of their multiple stores. On the extensive margin,

retail-store banks have reached geographical areas that were previously excluded.

On the intensive margin, retail-store banks have been creating new saving/credit

products which are more appealing to low income households, a group that has been

traditionally excluded from the banking sector in developing countries. The goal of

this study is to evaluate how the access to formal financial services reshapes the local

safety network within a society. In more concrete terms, the goal of this paper is to

answer the following questions: (i) How does the expansion of formal financial services

affect the probability of participating in inter-household transfers? (ii) Is this effect

different for low income households that have been affected by negative idiosyncratic
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income shocks?

In this paper, I exploit the unique characteristics of the opening strategy of Azteca

Bank in Mexico as a source of exogenous variation in the expansion of formal finan-

cial services across municipalities. This bank opened 815 branches overnight at the

moment of entering the Mexican banking system. Using this variation and the panel

data collected in the Mexican Family Life Survey (MxFLS), I evaluate the impact

of formal financial service access on the shape and use of the local safety net. Con-

cretely, the empirical purpose of this project is to estimate the impact of the opening

of Azteca Bank branches on the participation rate in inter-household transfers, which

are measured using information on private transfers across households.

Private transfers across extended family members and different households are

widespread in developing countries. In countries such as Vietnam, aggregate private

transfers exceed public transfers in 1998 (Cox et al, 2006). While public transfers

were equivalent to less than 4% of GDP, private ones were 6% of the total household’s

income.1 Even more, while 27% of the Vietnamese households received private inter-

household transfers, just 21% received public social assistance. In Mexico, more than

40% of the households have received an inter-household transfer in 2002; and the

average amount received is equivalent to 4% of the total household expenditure for

that year.2 In this context, a change in the local safety net could affect the household

ability to smooth their consumption, with more dramatic consequences for low income

households.

Previous studies indicate that patterns of private transfers resemble those of public

transfers. In general, they flow to households at the lower end of the income distribu-

1 In this year, 40% of the households receive a transfer and among the receiving households, received
transfers were equivalent to 27% of their total income.

2 This figure increases to 6% if we restrict our sample to households that receive an inter-household
transfer. I have estimated those variables using MxFLS-2002 data.
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tion, to households whose main income earner is too old or too young, and to house-

holds headed by women (Cox et. al, 2006). Interestingly, research has shown that

the expansion of public transfers might replace existing private transfers. Angelucci,

Attanasio and Di Maro(2012) evaluate the impact of a famous cash transfer program

in Mexico, “Oportunidades”, on the probability of receiving an inter-household trans-

fer, as well as on the quantity received. This project finds that being a beneficiary of

Oportunidades reduces the probability of receiving in-kind transfers.

Inter-household wealth flows are typically interpreted as informal contractual ar-

rangements between parties who provide each other assistance in times of need (Coate

and Ravallion 1993, Fafchamps 1992, among others). Nonetheless, they encompass

more than mutual insurance (Comola and Fafchamps, 2010). Besides altruistic mo-

tives, most of the private transfers are the consequence of some exchange: households

exchange resources for services, or resources today for resources tomorrow (Cox 1987,

Cox and Rank 1992). What is common to all private transfers is that they are based

on trust and repeated interaction. Therefore, any intervention that alters the flow of

inter-household transfers will reshape the local safety net. Despite its relevance, it

is still an open question to understand how getting access to formal formal financial

services reshape the local safety net at the community level.

During the last ten years, a burgeoning literature has studied the impact of access

to formal financial services on the welfare of low-income households (Bannerjee et al

2014; Prina 2013; Kaboski and Townsend 2011; Karlan and Zinman 2010; Karlan et

al 2013, among others). While the literature is vast, the effect of access to formal

financial services on welfare is not conclusive. For instance, Karlan et al (2013), in the

context of Mexico, do not find an effect of an experimental expansion of the services

by the microfinance institution (MFI) Compartamos on expenditure per capita. In

contrast, in the context of a randomized control trial in urban poor villages in India,
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Bannerjee et al (2014) find an increase in the expenditure per capita in durable goods

and a reduction in the consumption of temptation goods. Nonetheless, the same

study finds no effect of access to microfinance on reduction of poverty, education and

health indicators.

The current paper is intended to evaluate the impact of access to formal financial

services on the participation rate and flow of inter-household transfers. This effect

could be both positive or negative. First, access to formal credit alters the relative

price of participating in an inter-household transfer. If the formal credit is relatively

cheaper, households will prefer to use formal credit to smooth consumption or to

cope with negative shocks. Hence, it might offer a partial substitute for informal

arrangements.3 As a result, informal transactions may be crowded out. In contrast,

as a consequence of having access to credit, households can use debts’ resources

to increase the amount of money shared through the local safety net. Therefore,

understanding the impact of access to formal financial services on the local safety net

is an empirical quest.

Few empirical projects have evaluated the effect of financial development on pri-

vate transfers among households. Those studies can be categorized in two groups:

access to microfinance savings products and non-restricted access to microfinance. In

the first category we find Flory (2012) and Comola and Prina (2013). Flory (2012)

uses a panel dataset collected during a rapid expansion of formal savings services in

Central Malawi and shows that experimentally boosting the use of formal savings in

rural areas sharply increases inter-household transfers during peak periods of hunger.

Additionally, Comola and Prina (2013) shows that an increase in the individual ac-

cess to savings accounts in Nepal increases in-kind and monetary exchanges by these

3 Even more, in case of sophisticated hyperbolic discounters, access to formal savings accounts will
incentive households to accumulate a buffer stock which will reduce the demand of inter-household
transfers.
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households. Using a randomized control trial, the authors show that access to formal

savings by treated households increases the probability of giving an inter-household

transfer. From these two papers, we can conclude that boosting the use of formal

savings accounts enhances the local safety net. On the non-restricted access to mi-

crofinance category, Banerjee et al. (2014) show that informal lending falls when

access to micronance increases. Closely related to this research, Foster and Rosen-

zweig (2000) use distance from banks as a source of exogenous variation to evaluate

the impact of access to formal credit and savings on inter-household transfers in India

and Pakistan. In this paper, the author shows that a greater access to formal financial

service leads to fewer transfers. Finally, Field et al (2014) evaluate how the expansion

of formal financial services reshape the network structure behind the inter-household

transfers. In this research, the authors find that greater access to microfinance ser-

vices reduces informal borrowing and gift (in kind and money) exchange. Even more,

it reduces generosity among the members of the same lenders/borrowers network.4

The last three papers suggest that the access to formal financial services crowds out

the local safety net.

All in all, there is some evidence that the expansion of formal financial services

reshapes the local safety net. My study adds to this literature in two different dimen-

sions. First, it is able to evaluate the impact on inter-household transfer participation

for both: households directly affected by the expansion of banking services, and house-

holds with previous access to financial services. Even though the expansion of formal

financial services led by Azteca targeted low income households, using MxFLS I am

able to study whether there is an effect on the inter-household transfer behavior of

households with middle and high income. Second, using the comprehensive data gath-

ered in the MxFLS, I am able to evaluate which is the effect on the participation rate

4 Generosity is measured using non-anonymous dictator games.
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in inter-household transfers among low-income households that have been affected by

a negative shock. The MxFLS data allow me to differentiate among health, economic

or natural disasters shocks.

This paper contributes to the understanding of the interaction between formal

and informal institutions. This study explores to what extent the access to formal

credit enhances (or reduces) participation in inter-household transfers, which are the

representation of the local informal safety net. The empirical analysis suggests that

the financial access expansion reduces the participation of low per capita expenditure

households in the local safety net. Even more, households in this group rely less on

their peers to deal with idiosyncratic negative shocks.

The remainder of the paper is organized as follows: Section 2.2 presents the unique

characteristics of the opening of Azteca Bank in Mexico and summarizes previous

projects that have studied the impact of this entrance on household financial choices,

consumption and labor outcomes. In Section 2.3, I explain the data that I use in

this project. In this section, I present the summary statistics for the municipalities

and households included in the sample to be used in the main analysis. Section 2.4

presents the empirical strategy to be used and Section 2.5 presents the results of this

project. Finally, Section 2.6 concludes.

2.2 Background: Azteca Opening Characteristics

In 2001, the Elektra Group, a Mexican retail group5 with more than fifty years of

experience providing in-store credit, saw the need for a financial services provider

unit. In August of that year, this group applied for a license to open Azteca Bank.

The license was approved by the Secretary of Finance and Public Credit of Mex-

ico in March 2002, and Elektra opened Azteca Bank on October 30th, 2002. The

5 This group is composed by stores that sell primarily electronic appliances and furniture.
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opening event was extremely ambitious, one branch was opened in every store of the

Group Elektra. Overnight, Azteca opened 815 branches in 263 municipalities, which

represented 15% of the total number of bank branches in Mexico at that moment.

The entrance of Azteca bank was unique. This bank did not choose where to

locate its branches because it opens at the same moment in every Elektra store. As it

will be further explained, the average characteristics of municipalities with an Elektra

store in October 2002 are not equivalent to those of municipalities without an store.

Therefore, previous entrance choices of the Elektra store plays a relevant role in the

location of Azteca Bank at 2002. Following Ruiz (2011) and Muz (2013), I use the

peculiar opening strategy as a source of variation in the access to formal financial

services at municipality level. Nonetheless, unlike previous papers I use a Matching

Difference-in-Differences methodology to overcome the potential endogeneity in the

location of Elektra store branches.

The Azteca Bank targeted mainly low income households, previously excluded

from the formal financial services’ system. In fact, the slogan of the bank when it

opened was: “We change banking. Now, it’s your time to change”. From the begin-

ning, Azteca imposed very low documentation requirements to get a loan, and even

more, clients that did not fulfill the requirements could bring a co-signer.6 According

to Muz (2013), even in 2012, a considerable proportion of Azteca bank’s clients are

informal workers who do not have a proof of income required by other commercial

banks.

In its origins, Azteca bank worked in a similar way to a microfinance institution.

In March 2003, Azteca started giving US $500 loans.7 Those loans were subject to an

6 Interestingly, Azteca bank was the first formal financial institution to use motorcycle riding loan
collection officers. This strategy considerably reduces the transaction costs of having a credit/savings
account in a formal financial institution. Loan officer are agent of the bank that visit the clients in
their houses to collect loan payments or saving deposits.

7 For the first time, the Elektra group were offering loans that were not tied to merchandise
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annual interest rate of 50%, while the other commercial banks offered greater amounts

of loans with an annual interest rate between 20% and 40%. The product offered

by this bank at the beginning was comparable to the loans offered by microfinance

institutions: smaller loan amounts and higher annual interest rate. Muz (2003) states

that the average loan size by a microfinance institutions at that time in Mexico was

around US $ 360.7. The difference between Azteca bank and the average commercial

bank interest rate captures the fact that its products are targeting riskier clients.

It is relevant to highlight that the loan portfolio of Azteca grew very fast from

2 billion Mexican pesos in 2003-I to 10 billion in 2004-IV.8 While personal loans

represent 20% of Azteca loan portfolio in 2003, it represents 39% in 2005. Therefore,

both merchandise and personal loans were growing in this period; however, the latter

were growing faster.

Previous literature has analyzed the impact of the entrance of Azteca on the

labor market, the demand for informal credit and household’s consumption behavior.

Bruhn and Love (2009) use the continuous panel employment survey in Mexico (ENE)

to evaluate the impact of access to formal financial services expansion on employment

and informal businesses. In this project, the authors found that the opening of

Azteca Bank has increased the total employment in 1.4% and the number of informal

businesses has increased in 7.6%9 by the fourth quarter of 2004. In a later study, Ruiz

(2011) uses the Mexican panel family life survey (MxFLS) to evaluate the impact of

the entrance of Azteca bank on the formal and informal credit demand. As expected,

the author finds an increase in the usage of banking credit and a decrease in the

usage of pawn broker’s credit. Finally, Muz(2013) uses the same data as Ruiz (2011)

purchases in Elektra stores.

8 The exchange rate in this period was 11 Mexican pesos per 1 US$ dollar.

9 In this study, a business is considered informal when it has not been registered in the public
administration.
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to evaluate the impact of access to formal financial services in consumption behavior.

After a detailed analysis of the household expenditure patterns, the author concludes

that the entrance of Azteca bank has decreased the expenditure per capita in cereals

(e.g.rice) and durable goods (mainly, furniture). Since Azteca bank has expanded

the access of formal financial service mainly for low-income households, Ruiz (2010)

and Muz (2013) find sharper and more significant effects for the households at the

lower deciles of welfare (per capita expenditure) in 2002, right before the entrance of

Azteca bank.

2.3 Data and Preliminary Analysis

The main source of data is the Mexican Family Life Survey (MxFLS). It is panel

data at the household level covering years 2002 and 2005 in 136 municipalities across

Mexico. The original sample size is 8441 households.10 Fortunately, for the purpose

of the paper, the first wave of the MxFLS was collected between January and August

2002, at least two months before the opening of Azteca bank. Therefore, I have two

observation points for each household on my sample. One before the entry of Azteca

Bank and one three years after this event.

MxFLS includes a very comprehensive survey with modules that cover consump-

tion, labor, education, health indicators and migration. In particular, there are two

sections of the survey that will be relevant for this project. First, individual credit

behavior: MxFLS provides information about which formal and informal sources of

credit services have been used by each adult member of a household.11 Unlike other

household surveys, MxFLS allow us to construct an index of banking inclusion: knowl-

edge of being able to get a credit from a bank. The latter is a dummy variable that

10 It is subject to a 10% attrition at household level between the first and second round of the
survey.

11 In the MxFLS , every household member with 15 years of age or more is considered an adult.
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takes value one if two conditions holds: A member of the household knows a place

where he or she can get a credit, and if this place is a bank. While usage of credit

depends substantially on transitory factors, this measure of banking inclusion is ex-

pected to be more stable. Second, participation in inter-household transfers: in the

MxFLS, each adult member of the household is asked whether she has received/given

a transfer from/to a person living on a different household. Transfer information

gathered in the survey is multidimensional. On the one side, it differentiates general

inter-household transfers from those that involve members of the same extended fam-

ily.12 On the other side, the survey includes three different categories of transfers:

Money, in-kind and time transfers. Examples of the latter include helping another

person take care of her kids or cleaning her house.13

Despite the multi-dimensionality of inter-household transfers collected through

the MxFLS, there are some drawbacks. An ideal measure of private transfers would

likely include at least two more features. First, it would collect information on the

characteristics of the counter-part receiving or giving the inter-household transfer.

Second, it would be important to collect information on relevant intra-households

private transfers, and not just those living in different households. For instance, if

an adult takes care of her elderly mother into her household, we are losing relevant

information of a substantial in-kind transfer (Cox et al, 2006). Since the MxFLS

data does not include relevant intra-household transfers information, the analysis at

individual level will be incomplete. Therefore, the empirical evaluation of the effect

of formal financial access on private transfer should be done at household level. The

12 It includes transfers parents-children, children-parents and among siblings. Each part of the
transfer: receiver and giver must live in different households.

13 Along the current version of this research project, I will use three categories of inter-household
transfer: Money transfers, in-kind transfers, and all transfers. The latter will include any type of
transfer: Money, in-kind and/or time. Unfortunately, I have not been able to get access to detailed
time transfer data yet.
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assumption behind this choice is that all member of the households pool at least part

of the resources they get from each financial service (e.g.: a loan) and/or from each

inter-household transfer.

In my project, I keep households that have lived in the same municipality in the

period 2002-2005 and that have no missing information on the relevant variables of

my study: credit/saving information, inter-household transfer, expenditure per-capita

and household head characteristics. Since households could have split between the

years 2002 and 2005, I merge every household in 2002 with the household in which its

head was living in 2005. Moreover, I work with 132 municipalities:14 59 of them in

which an Azteca bank was opened in 2002 (treatment group) and 73 of them in which

Azteca did not open (control group).15 On my final sample of households, I keep 5974

households (76% of original sample in MxFLS): 57% in the treatment group and 43%

in the control group.

Additionally, I use the Mexican Banking History Database constructed by the

National Banking and Securities Commission of Mexico (CNBV) to distinguish the

set of municipalities in which Azteca bank was opened in 2002. Even more, this

database provides information about the presence of other commercial banks at the

municipality level in the years 2002 and 2005.16

Finally, I also use data from the Population and Economic Censuses of Mexico

for the years 1995, 2000 and 200517 to construct different development indicators at

14 I exclude Mexico City because I do not have detail bank information at municipality level for
this province.

15 In my sample, there are two municipalities in which Azteca bank opened in 2004. I have included
those two municipalities in the control group. Azteca bank have not left any municipality in my
treatment group after it entered in October 2002

16 In this research I use the “Dataset Mexico’s Municipalities Savings and Intermediation”, recently
published in 2014. As it is recognized by the CNVB, this data corrects potential mistakes on financial
issues registries at the municipality level previously published by the same institution.

17 Data Source: National Statistics Bureau of Mexico (INEGI, its acronym in Spanish).
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municipality level: GDP per capita, density index, Gini index, literacy rate, a service

index,18 an asset index19 and headcount poverty rate.

2.3.1 Summary Statistics - Comparing the Azteca and Non Azteca Sample

In this subsection, I compare the set of municipalities and household characteristics

between municipalities in which Azteca Bank opened in 2002 (Azteca or treatment

sample) versus those in which it did not (Non-Azteca or control sample). Even

though Elektra Group did not choose the location of the Azteca Bank’s branches

endogenously, it is expected to find differences in the average characteristics for the

municipalities between these two set of municipalities. Before opening Azteca Bank,

Elektra could have chosen the stores’ location based on certain municipality charac-

teristics.

As it is shown on Table 2.1, the average characteristics of the municipalities in

the treatment group are substantially different to those in the control one. As it is

expected, Elektra stores were located in municipalities with greater Gross Domestic

Product (GDP) per capita,20 density, alphabetization rates, less poverty and they are

more likely to be located in urban areas. Furthermore, under the assumption that the

use and demand of electrical appliances are highly correlated, we must expect a greater

asset index in the Azteca municipalities. In fact, while the asset index is around 44%

in the Non-Azteca group, it is 57% in the Azteca group. A key piece of information,

which is also observed in Table 2.1, corresponds to the number of commercial banking

18 It is defined as the average of three variables at the municipality level: (i) proportion of house-
holds that have electricity, (ii) proportion of households with access to potable water and (iii) the
proportion of household that have public sewage service.

19 The average of four indicators at the municipality level: (i) proportion of households that have
TV, (ii) proportion of households that have refrigerator, (iii) proportion of household that have a
washer machine and (iv) proportion of households that have a computer at municipality level.

20 Measured in Mexican Pesos - MXN $ - of year 1993.
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Table 2.1: Municipality characteristics by treatment status at baseline (N=132)

Variables No Azteca 2002 Azteca 2002 Mean T-test

T-statistic P-value

GDP per capita 2000 (MXN $) 9,832 14,048 4.64 0.00

Density 2000 (Population/km2) 194 1204 2.79 0.01

Asset index 43.96 56.62 5.82 0.00

Service index 75.51 86.31 5.49 0.00

Poverty rate 2000 33.88 20.10 -4.36 0.00

GINI index 2000 0.47 0.48 0.72 0.47

Bank branches per capita˚ 0.03 0.13 8.38 0.00

Alphabetization rate 2000 84.96 92.07 5.08 0.00

Rural index 0.68 0.27 -5.15 0.00

Number of municipalities 73 (55%) 59 (45%)
˚ For this estimate, I consider population with at least 14 years of age.

branches per adult population21 before the Azteca entry. While the latter baking

access index is 0.12 in the treatment municipalities, it is only 0.03 among the control

municipalities. As a consequence, the entrance of Azteca Bank was concentrated in

places in which other traditional banks were previously offering services, at least to

some segment of the population. Nonetheless, it is important to recall that Azteca

Bank has always targeted low income households, which were previously excluded

from the traditional banking system. The results of a variable specific mean t-test are

shown in the last two columns in Table 2.1.22 With this information, we can conclude

that the treatment and control municipalities are different in all but one variable: the

Gini Index. The differences between the treatment and control municipalities at the

baseline will be taken into account in the Empirical Strategy Section.

On Table 2.2, I compare relevant households characteristics between those that

have lived in the Azteca and Non-Azteca municipalities in the baseline year 2002.

21 This variable is the most common baking access indicator used by the National Banking and
Securities Commission of Mexico (CNBV) and is calculated as the number of banking branches
divided by the number of individuals with 15 years or more in a specific municipality.

22 Whenever the p-value is lower than 0.05, we reject the null hypothesis that the Azteca and
Non-Azteca municipalities have the same mean at the 95% of confidence.
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Table 2.2: Household characteritics in treated and control municipalities at baseline

No Azteca 2002 Azteca 2002 Difference

(1) (2) (3)

Share of households with/that...

Credit 18.50 20.82 2.32

Credit from a bank 0.63 0.82 0.19

Know they can get a credit from a bank 10.56 13.83 3.26*

Give Transfer 50.56 62.39 11.84***

Receive Transfer 42.99 47.16 4.17

Low educated household head 73.13 57.11 -16.02***

Home in rural locality 66.38 26.83 -39.55***

Have access to a commercial bank 38.88 98.96 60.08***

Have splitted in the period 2002-2005 19.83 17.00 -2.82*

A member have migrated municipality in 2002-2005 6.78 6.01 -0.77

A member have migrated to US in 2002-2005 1.4 0.9 -0.49

Number of households 2,968 (43%) 3,276 (57%)

Number of municipalities 73 (55%) 59 (45%)

These characteristics also show unbalance between households between treatment and

control municipalities. In particular, more households in control group live in rural

communities and their household head has higher probability to be less educated.23

Finally, it is relevant to notice that while 39% of the households in the control group

had access to a commercial bank on September 2002, this indicator is 99% among

the households in the treatment group. This difference takes into account later in the

Empirical Strategy Section.

2.3.2 Participation in Inter-household Transfers - Cross Section Analysis in 2002

Before estimating the impact of the Azteca Bank opening on inter-household transfers,

it is worthy to understand which variables are associated with a greater participation

and bigger amounts of transfers. In Appendix A.1, I use linear regressions to explore

which variables covariates with the participation in inter-household transfers in year

23 A household head is considered low educated is her level level of education is at most elementary
school.
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2002. Analysis is presented in Table A.1.

In these exploratory analysis, two interesting patterns are noteworthy. First,

transfers flow from high to low income households. In particular, being in the middle

or high per capita expenditure (PCE) tercile within your municipality increases the

probability of receiving an inter-household transfer in comparison to the low PCE

tercile. As expected, it also increases the probability of giving transfers. Even more,

being in the high PCE tercile decreases the net received amount in transfer in a

quantity equivalent to 1% of the household’s expenditure. The latter confirms the

pattern described by Cox et al (2006) for different developing countries.

Second, as it is expected, being exposed to an idiosyncratic shock increases the

probability of recivieng a transfer from a different household. In the cross-section

regression, I have considered three different types of shocks: health shocks (whether

a member of the household has died or gotten sick in the last 12 months), economic

shocks (whether a member of the household have lost her job or business in the

last 12 months) and natural disasters. While natural disasters are common shocks,

health shocks are mainly idiosyncratic. On the other hand, the economic shock could

be a consequence of a mix between idiosyncratic (e.g. bad decisions) and common

components (e.g. economic cycle). As expected, being exposed to a natural disaster is

not correlated with participation in inter-household transfers. In contrast, health and

economic shocks increase the probability of receiving an inter-household transfer.24

2.4 Empirical Strategy

The characteristics of the available data suggest that a difference-in-difference (DID)

empirical approach is the appropriate one to estimate the impact of Azteca Bank

24 Interestingly, economic shocks also increases the probability of giving an inter-household transfers.
A potential explanation of the last result is that during bad economic times household support each
other exchanging product, money and/or services.
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entrance on inter-household transfers participation and other outcome variables of

interest. I have two observations per household in our panel data. One of the obser-

vations was collected in 2002, before the treatment was implemented, and the other

in 2005. As I have explained before, a household is considered as part of the treat-

ment group whenever Azteca Bank opened a branch in its municipality of residence

on October 2002. The DID methodology can described in Equation 2.1.

Yj,m,t “ α ` β1t` β2Aztecam ˚ t`ΘXj,m,t ` ΓCm,t ` µm ` εj,m,t (2.1)

where Yj,m,t is a specific endogenous choice of household j in municipality m at time

t.

The most important dependent variable is an indicator dummy that takes value

1 if a household j, living in municipality m, has received and/or given an inter-

household transfer at year t. In the set of independent variables, I include a time

dummy (t) that takes value 1 in year 2005, municipality fixed effects (µm), and the

interaction between the treatment variable (Aztecam) and the time dummy (t). The

treatment is specified at the municipality level, it takes value 1 if a household j lives in

a municipality m in which Azteca Bank opened a branch in 2002. We do not need to

include the treatment variable alone in equation 2.1 because the municipalities fixed

effects control for unobserved mean difference between the treatment and control

group. Finally, I control for a set of households and municipalities characteristics

(Xj,m,t and Cm,t).
25 In all the specifications along this project, the standard errors

will be clustered at the municipality level.

25 Xj,m,t includes dummy variables for the maximum educational level achieved by the household
head (hh head), splines for age of the household (hh) head, as well as her marital status; the number
of adults and children in the household; the presence of health, economic and natural disasters shocks;
a dummy variable that takes value one if the household residence is located in an rural locality; and
interestingly, I also include a dummy variable that takes value 1 if a household surveyed in 2002 has
split in multiple households in 2005. On the other hand, Cm,t includes GDP per capita, density,
literacy rate and the number of Non-Azteca commercial branches per km2 at municipality level.
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In the DID methodology, the coefficient of interest is β2 which captures the pre-

post change in the probability of getting/receiving a transfer Yj,m,t within households

in the Azteca and Non-Azteca groups. The two assumptions to use this methodology

are: (i) Common time trends between the treatment and control group for the de-

pendent variables of interest and (ii) No compositional change in those groups during

the period the treament has been rolled out.

The common time trend assumption holds if and only if the outcome trend would

have been identical in the treatment and control municipalities in the absence of

Azteca Bank’s entry. In order to support this assumption, I should contrast the

dynamic of the main outcome variable before the institutional change. In other

words, I should compare the trends of inter-households transfers participation in

the treatment and control group before the year 2002. Unfortunately, this data is

not available for the MxFLS sample.26 Moreover, the differences in municipality

characteristics between the Azteca and Non-Azteca sample at the baseline suggest

that is unlikely that the common time trend assumption holds in this framework.27

As a consequence we will follow a slightly different approach: Matching Difference in

Difference (MDID).

I will adopt the MDID strategy described in Abadie(2005). This research develops

a consistent and asymptotically efficient DID estimator in scenarios in which the ob-

served characteristics suggest non-parallel dynamics. In order to estimate the MDID,

Abadie(2005) proposed a two-step strategy. In step 1, we must used the observed

characteristics at the baseline to estimate the probability of being in the treatment

26 A alternative could be to use other cross-sectional household survey information in Mexico. I have
worked with the National Survey of Income and Expenditure in Mexico (ENIGH for its acronym in
Spanish). Nonetheless, the set of municipalities included in its respective samples barely overlap.
Even more, the transfers’ questionnaires are substantially different. While the MxFLS includes a
specific inter-household transfer module, in the ENIGH we must infer the transfers’ behavior from
the income and expenditure modules.

27 Differences were presented in Tables 2.1 and 2.2.
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group (p̂pAztecam “ 1{Xj, Cmq).
28 On October 2002, Azteca Bank entered in all the

municipalities that previously had an Elektra Group store. Since the entrance of the

electronic appliances stores depends on municipality level characteristics, the prob-

ability that a household is treated will be the same for every household within the

same municipality. In other words, p̂pAztecam “ 1{Xj, Cmq “ p̂pAztecam “ 1{Cmq.

In the step 2, we must estimate the following MDID estimator:

β̂2,MDID “ Ej

ˆ

Yj,mpt “ 2005q ´ Yj,mpt “ 2002q

p̂pDm “ 1q
ˆ
Dm ´ p̂mpDm “ 1{Cm,2002q

1´ p̂mpDm “ 1{Cm,2002q

˙

(2.2)

In order to estimate β2,MDID we must linearly regress by OLS a re-weighted ver-

sion of equation 2.1. While all the households in the treatment group should keep a

weight equal to one, all the household in the control group should have the following

weight: ωj,m “
p̂mpDm“1{Cm,2002q

1´p̂mpDm“1{Cm,2002q
ˆ 1

p̂pDm“1q
. In order to apply the MDID approach,

two assumptions are needed (Wooldridge and Imbens, 2009). First, the conditional

distribution of the change in the outcome variables at municipality level given Cm

must be independent of the assignment of the treatment. It is, p∆Ym K Dmq{Cm

where ∆Ym “ Ȳmpt “ 2005q ´ Ȳmpt “ 2002q. This assumption is called “Conditional

Independence” and it is expected to hold when Cm contains most of the relevant in-

formation that explains the participation in the treatment group. Along the matching

analysis, Cm is composed by a comprehensive set of development indicators: GDP

per capita, demographic density, asset index, service index, headcount poverty rate,

the GINI index, alphabetization rate, rural index, and the number of commercial

baking branches per 1000 adults.29 The second required assumption is “Overlap-

28 From now onwards we will replaced the notation of Aztecam by Dm.

29 The most important piece of missing information will be the presence of Elektra stores’ com-
petitors. I have already gotten the list of main competitors: Vianna, Famsa Coppel and Singer.
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ping Support” and it holds when the observables characteristics do not predict the

participation exactly, which leaves some room for unobserved variables to influence

the treatment status. The latter assumption is not controversial and it requires

0 ă p̂p Dm “ 1 { Cmq ă 1.

Once again, under the assumption that just the baseline characteristics at mu-

nicipality level influence the Elektra stores’ entrance decision, the probability that a

household participate in the treatment group will be the same for all the households

within the same municipality. In order to estimate those probabilities, I estimate

a Probit model in which the dependent variable is the presence of an Elektra store

in 2002. In this regression, I include the 132 municipalities in the MxFLS sample.

The results of the Probit regression are presented in Table 2.3. As it is expected,

Elektra stores are located in municipalities with greater GDP per capita, greater de-

mographic density, greater usage of electronic appliances (asset index), and interest-

ingly, in places with more commercial banking branches per population. Of course,

all these variables are highly correlated with each other. Finally, in municipalities

with similar GDP per capita, density, alphabetization rate and number of banking

branches per population, the probability of having an Elektra store in 2002 increases

with a greater rate of poverty. In other words, Elektra stores are located in highly

developed municipalities but not necessarily in the richest group of municipalities.

The latter will guarantee to have some segment of common support.

Figure 2.1 shows the distribution of the propensity score (p̂pDm “ 1{Cmq) for the

municipalities in the treatment and control group. Once again, given the information

in this figure we confirm that the set of municipalities in the treatment and control

group are dissimilar.

Unfortunately, until now I have not been able to get data on the locations of these stores for the
years 2000, 2001 and 2002.
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Table 2.3: Probit results: municipality level determinants of having an Elektra store
at baseline

Explanatory Variables 1[Elektra Store in 2002]

GDP per capita 2000 (thousands MXN $) 0.41**

(GDP per capita 2000)2 (thousands MXN $) -1.48***

Density 2000 (thousand persons per km2) 0.472*

Asset index 2000 0.11**

Service index 2000 -0.02

Poverty rate 2000 0.07**

GINI index 2000 -7.05**

Bank branches per thousand persons 0.01***

Alphabetization rate 2000 0.01

Rural index -0.34

Number of municipalities 132

*** pă0.01, ** pă0.05, * pă0.1
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Figure 2.1: Distribution of propensity score (N=132)

As it has been pointed out by Hotz et al (2009), the lack of enough overlap in

the distribution of propensity scores generates imprecise matching estimates. The

intuition behind the latter statement is simple. The little overlap leads to a bigger

variance in the weights and consequently, it also increases the variances of the esti-

mates in the regression. In order to obtain more precise estimates, Hotz et al.(2009)

suggest to trim the sample and keep those observation that holds the following

30



condition: α̂ ă p̂pDm “ 1{Cmq ă 1 ´ α̂. Under the additional assumption that

V arp∆Ym{Cm, Dm “ 1q “ V arp∆Ym{Cm, Dm “ 0q, the previous research derive an

expression for α̂ than only depends on baseline municipality characteristics pCmq.

Hotz et al (2009) states that the optimal cut-off is the smallest α that solves the

following expression:

1

αp1´ αq
ď 2

ΣN
i“1r1tp̂pCmqp1´p̂pCmqqěαp1´αqu{p̂pCmqp1´ p̂pCmqqs

ΣN
i“11tp̂pCmqp1´p̂pCmqqěαp1´αqu

(2.3)

The estimated value of α̂ in this project is 0.0926 and once I apply this optimal

cut-off, we keep 71 out 132 municipalities. Figure 2.2 presents the distribution of the

propensity scores in each group for the remaining municipalities. As expected, the

area of common support has increased in this restricted sample.
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Figure 2.2: Distribution of propensity score - trimmed sample (N=71)

In the remaining of the paper, I use a restricted sample that holds two charac-

teristics. First, it includes a set of 71 municipalities (36 in the control and 35 in

the treatment group). In terms of households, I keep 3129 (out of 5974) households.

From those households, 57% are in the treatment group. Second, all future analysis
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will consider the sample of municipalities or households with its respective weights.

Once we restrict our attention to the matched sample, the municipality development

indicators are balanced between the treatment and control group. As we can observe

in Table 2.4, all the average municipality characteristics are statistically equivalent

between the treatment and control group. Additionally, Table A.2 (Appendix A.2)

show that the GDP per capita, demographic density, alphabetization rate and service

index have followed a statistically indistinguishable trend between the years 1995 and

2000.

Table 2.4: Municipality characteritics by treatment status at baseline - after matching
procedure

Variables No Azteca 2002 Azteca 2002 Mean T-test

T-statistic P-value

GDP per capita 2000 (MXN $) 11,820 12,749 0.75 0.45

Density 2000 (Population/km2) 363.26 289.02 -0.4 0.69

Asset index 51.61 53.76 1.03 0.31

Service index 83.24 83.62 0.17 0.87

Poverty rate 2000 25.08 24.04 -0.28 0.78

GINI index 2000 0.49 0.47 -0.93 0.36

Bank branches per capita˚ 0.10 0.10 -0.27 0.79

Alphabetization rate 2000 89.32 90.36 0.72 0.47

Rural index 0.44 0.37 -0.58 0.57

Number of municipalities 36 (51%) 35 (49%)
˚ For this estimate, I consider population with at least 14 years of age.

Moreover, as it is shown in Table 2.5, almost all the average household charac-

teristics in the matching sample are balanced. It is relevant to note that even after

considering the weights, the proportion of households that have used a credit from a

bank in 2002 is greater in the treatment group. This statistic is imprecise because only

a very small proportion of households declared to use banking credit in the MxFLS.

Out of the 8,441 households in the MxFLS, around 50 households declared to use a

banking credit in 2002 (0.6%). This number increase to 90 (1%) in 2005. Since these
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are small shares of the total population, I do not expect them to bias the results

presented in the next sections.30 Finally, even though there is also an unbalance in

the access to Non-Azteca commercial banks, this will not be a concern to interpret

the result because I control for this variable in all regressions. More concretely, I

control for the number of Non-Azteca commercial banking branches per km2 in the

municipality at time t “ t2002, 2005u.31

Table 2.5: Household characteritics in treated and control municipalities at baseline
- after matching procedure

No Azteca 2002 Azteca 2002 Difference

(1) (2) (3)

Share of households with/that...

Credit 23.74 21.46 -2.28

Credit from a bank 0.40 1.07 0.67*

Know they can get a credit from a bank 11.22 12.47 1.25

Give Transfer 59.04 63.20 4.17

Receive Transfer 49.83 49.10 -0.73

Low educated household head 63.74 61.74 -2.00

Home in rural locality 42.56 38.65 -3.91

Have access to a commercial bank 82.43 98.09 15.66**

Have splitted in the period 2002-2005 17.85 17.58 -0.26

A member have migrated municipality in 2002-2005 6.27 6.18 -0.09

A member have migrated to US in 2002-2005 1.5 0.8 0.07

Number of households 1,349 (43%) 1,780 (57%)

Number of municipalities 36 (51%) 35 (49%)

Recall that I adopt the MDID approach in order to construct a better counter-

factual for our treated households. Given the baseline information, it was unlikely

that the common trend assumption holds. Using the MDID methodology, I obtain a

30 Nonetheless, given the unbalance in this variable, I am not be able to interpret the impact of
Azteca Bank entry on banking credit use as a causal effect.

31 Azteca target a specific and previously excluded segment of the population. Azteca Bank offered
appealing services to low income/low educated households. As it has been shown by Schwabe and
Marin (2014), the retail banking industry does not have a significant competition effect on the
tradition commercial banking firms.

33



re-weighted balance sample. However, this is not the only assumption to implement

a Difference in Difference methodology safely. It is also important to show that the

entrance of Azteca Bank has not caused differentiated compositional change in the

treatment and control group between 2002 and 2005. As it is shown in Table 2.5,

the entry of Azteca Bank has had no effect on the probability that a household

split into multiple households in 2005, in the probability that a household member

migrated to a different municipality in the period 2002-2005 or on the probability

that a household member migrated to the U.S. in the same period.32 Moreover, in

Table A.3 (Appendix A.2), the Azteca Bank entry has not altered attrition in the

matching sample. Therefore, we can conclude that the second assumption is not a

concern to the implementation of the MDID approach.

Overall, the MDID approach seems to be the appropriate for this project. Nonethe-

less, there are two potential concerns that are important to discuss. First, as it has

been explained before, I follow Hotz et al (2009) to trim the sample in order to avoid

imprecise estimates. This research uses a variance minimization criterion to develop

a simple procedure that is able to estimate an optimal “average treatment effect”

(ATE). Nonetheless, any DID procedure estimates the “average treatment on the

treated” (ATT).33 Second, given that I trim the sample of interest, the results of this

study lack external validity. In compensation, it guarantees to have internal validity

and it helps to understand the impact of formal financial access expansion on the

participation in inter-household transfers.

32 To construct the migratory history of the household members I have used the information gathered
in MxFLS round 2 and MxFLS round 3. The latter one follow individuals to the new place of
residence, independently of its location.

33 At the best of my knowledge, there is no any econometric paper that shows how to trim the
sample in order to get an optimal ATT.
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2.4.1 Heterogeneous Effects

As mentioned before, Azteca bank has targeted mainly low income population since

its entrance in 2002. In this line, Ruiz (2010) has found that the effects on substitution

from informal to formal (bank) credit has been more important for households in the

low per capita expenditure (PCE) deciles in 2002. In order to evaluate potential

heterogeneous effects, I use the following empirical model:

Yj,m,t “α `
3
ÿ

i“2

λiTerci `
3
ÿ

i“2

κiTerci ˚ Aztecam `
3
ÿ

i“2

γiTerci ˚ t` β ˚ t

`

3
ÿ

i“1

δiTerci ˚ Aztecam ˚ t`ΘXj,m,t `ΨCm,t ` µm ` εj,m,t

(2.4)

This in the same model as in equation 2.1, but I include the interaction between

each tercile of PCE in 2002 with the time dummy, the interaction of each tercile

with the treatment variable and finally, the triple interaction between each tercile of

PCE, the time dummy and the Azteca treatment variable. Consequently, I exclude

the double interaction between the time and treatment dummies to avoid perfect

multicollinearity concerns. This model guarantees to obtain the heterogeneous effect

for each tercile, that is captured by each δi. It is important to indicate that I calculate

the terciles of income within municipalities and therefore, the fact that a household

belongs to a specific PCE tercile is a relative measure. The intuition behind this

decision is that Azteca bank targeted low income households within each municipality,

independently on the absolute level of welfare.34 This model is estimated using the

matching sample, which considers the estimated weights.

34 For instance, we will compare the relatively low PCE households within Oaxaca with those
relative low PCE households within Monterrey.
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2.4.2 Impact on the Probability of Receiving a Transfers - Household Exposed to a
Negative Shock

Previous evidence in the literature has shown that inter-household transfers do inhibit

large fluctuations in consumption in the face of unexpected changes in income (Foster

and Rosenzweig, 1996; Flory, 2012; among others). Recall from Section 2.4 that the

presence of idiosyncratic negative shocks is positive correlated with the probability of

receiving an inter-household transfer. In this context, it is relevant to understand the

impact of banking services expansion on the probability of receiving a transfer given

that the household has received a negative shock. I estimate the latter effect using

the following triple difference equation:

Yj,m,t “ α`β1tr˚t˚Sh`β2tr˚t`β3tr˚Sh`β4t˚Sh`β5tr`β6t`β7Sh`εj,m,t (2.5)

Where Yj,m,t is a dummy variable that takes value 1 if at least one member of the

household j that lives in municipality m has received an inter-household transfer at

time t. After some simple calculation the MDID estimator of interest will be equal

to β1` β2:

tP rY {tr “ 1, t “ 1, sh “ 1s ´ P rY {tr “ 1, t “ 0, sh “ 1su

´ tP rY {tr “ 0, t “ 1, sh “ 1s ´ P rY {tr “ 0, t “ 0, sh “ 1su

“ β1 ` β2

2.5 Results

In this section, I present the results obtained from the matching difference-in-differences

methodology.35

35 All these results can be compared with their difference-in-differences counterpart presented in
Appendix A.3.
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Table 2.6: Azteca effect on the probability of getting a specific financial service -
matching DID results

(1) (2) (3) (4) (5) (6) (7)

Credit Credit from Credit from Credit from Know they Credit 1[ROSCA]

pawn- family and bank can get Amount

brokers friends bank credit (MX pesos)

Azteca 02 ˆ 1[t=2005] -1.61 1.33 -1.06 -0.06 5.43* 1,324.4 -3.27

(3.66) (1.82) (2.33) (0.74) (3.20) (987.9) (2.79)

1[t=2005] -3.17 -1.16 -2.73 1.46* 1.66 1,005.4 -9.66***

(2.83) (1.05) (2.22) (0.77) (3.19) (788.4) (2.41)

Mean 2002 22.6 2.2 11.9 0.7 11.8 2517.1 24.2

Number of households 3,129 3,129 3,129 3,129 3,129 3,129 3,129

All regressions included additional controls listed in section 2.4.

Standard errors are clustered at the municipality level. Significance simbols: *** pă0.001, ** pă0.05, * pă 0.1 .

2.5.1 Effect on Access to Formal Financial Services

I start by analyzing how the entrance of Azteca bank has impacted the financial en-

vironment and choices of the Mexican households. In Table 2.6, I show the impact on

the use of formal and informal financial products as well as on the knowledge of being

able to get a credit from a bank. While credit use could depend on transitory needs,

the knowledge of being able to get a credit from a bank is a more stable measure. An

expansion in the access to banking services (in particular, banking credit) will lead to

an expansion in banking inclusion if the credit demand side becomes conscious that

there are more opportunities to get banking credit.36 As it is shown in Table 2.6, the

entrance of Azteca Bank has a positive and significant impact on banking inclusion.

In fact, the probability that a household knows that it is able to get a credit from

a bank increase in 5 percentage points. Since the probability of being able to get a

credit from a Bank was 11.8% at baseline, Azteca Bank entry has increased banking

inclusion by 46%.

In Table 2.6, it is shown that Azteca Bank has no a significant impact on the

use of any category of credit. In particular, there is no impact on getting a credit

36 Therefore, I will use the knowledge variable as a proxy of banking inclusion.

37



from a bank. While just 0.7% of the total sample used a credit from a bank in 2002,

this proportion has tripled in 2005 for both groups of households: the ones that live

in Azteca and Non-Azteca municipalities. Despite the relatively big increase in the

use of credit, I do not find evidence that the Azteca Bank entry has promoted more

banking credit use. With respect to this result two important comments are in order.

First, retail banking credit in Mexico is usually characterized by small amounts and

high interest rate. As it was indicated in Section 2.2, retail banking is closer to

microfinance credit than traditional commercial credit. Therefore, even though we

do not find a differential effect on banking credit, the type of credit that has increased

between 2002 and 2005 in both set of municipalities can have different characteristics.

Second, the average share of households using banking credit was not balanced across

municipalities at the baseline (2002). Then, it is possible that the common trend

assumption does not hold for this variable. As a consequence, the reported estimate

could be bias and it should not be taken as the causal effect of the entrance of Azteca

Bank on banking credit use. On the other hand, there is no impact on the use of

informal financial services. In particular, there is no impact of the entrance of Azteca

bank on the probability of getting a credit from family and friends or pawn-broker

nor in the probability of participating in a ROSCA.

In order to better understand the results it is important to mention that just

one municipality (out of 35) in the treated municipalities was unbanked before the

entrance of Azteca Bank.37 Therefore, the expansion of baking access promoted by

Azteca Bank has been concentrated on the intensive margin. Azteca bank targeted

low income households, traditionally excluded from the commercial banking system.

Given this scenario, it is necessary to evaluate the impact of its entrance for households

with different level of current welfare in 2002. As I explain in Section 2.4, I also

37 In fact, in the whole Mexico, this is the only case in which a retail bank (Azteca in this case) was
the bank in the municipality.
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Table 2.7: Azteca effect on the probability of getting a specific financial service -
heterogeneous effect by income level

(1) (2) (3) (4) (5) (6) (7)

Credit Credit from Credit from Credit from Know they Credit 1[ROSCA]

pawn- family and bank can get Amount

brokers friends bank credit (MX pesos)

Azteca 02 ˆ 1[t=2005] ˆ ...

... 1[Low income (PCE)] -2.17 2.28 -2.44 0.11 9.03* 3,789.8* -3.03

(4.00) (2.53) (3.70) (1.30) (5.11) (2,033.9) (4.50)

... 1[Middle income (PCE)] -2.46 -0.41 -4.15 0.84 2.61 1,654.9 -7.46**

(4.29) (1.10) (2.54) (0.89) (3.61) (1,445.7) (3.36)

... 1[High income (PCE)] -0.33 2.04 3.58 -1.18 4.40 -1,599.7 0.85

(5.32) (2.84) (4.06) (1.28) (4.02) (1,806.8) (5.86)

Mean 2002 ...

... Low Income (PCE) 19.6 2.5 10.6 0.4 10.0 2,140 18.5

... Middle Income (PCE) 21.3 1.5 11.1 0.9 11.1 1,755 23.8

... High Income (PCE) 22.6 2.5 14.2 0.9 14.2 3,697 27.4

Number of households 3,129 3,129 3,129 3,129 3,129 3,129 3,129

All regressions included additional controls listed in section 2.4.

Standard errors are clustered at the municipality level. Significance simbols: *** pă0.001, ** pă0.05, * pă 0.1 .

estimate the impact for households in different terciles of per capita expenditure in

2002. The heterogeneous analysis for the impact of the entrance of Azteca bank on

banking inclusion and use of financial services is shown in Table 2.7.

As we can see in this table, the expansion of banking services has a positive and

significant impact on banking inclusion just for the low per capita expenditure (PCE)

group. Even more, the Azteca Bank entry has a positive and significant effect on the

credit amount used by low PCE households. The estimated coefficient is equivalent

to US $ 380 and it is large relative to its baseline mean.38 In Table 2.7, I confirm

that the entrance of Azteca bank has expanded the access to formal credit mostly in

the intensive margin. In addition, it is important to keep in mind that the entrance

of Azteca bank could have had an indirect competition effect. This entrance could

38 This effect can be caused by the indirect competition effects of Azteca Bank entry on the charac-
teristic of products offered by informal sources. It is relevant to keep in mind that the most common
product offered by Azteca Bank since January 2003 were US $500 loans.
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have encouraged pawn-broker and money-lenders to offer different credit products,

potentially characterized by larger amounts.

Before proceeding with the impact of the entrance of Azteca bank in inter-household

transfers, it is important to recall that Muz (2013) does not find a consistent and sig-

nificant effect on per capita expenditure. In Appendix A.5, I show the MDID results

for the impact of Azteca Bank in consumption patterns. In a nutshell, the entrance of

Azteca bank has no effect on the PCE in non-durables nor durables goods. Nonethe-

less, from the heterogeneous analysis we can observe a moderate decrease in food

expenditure for the high income households. It can be related to a decreases in the

amount of in-kind transfers these households provide. Along the rest of the paper, I

keep in mind that the expansion of formal financial services, through the entrance of

Azteca Bank, seems not to have an income effect.

The main conclusions of Section 2.5.1 are as follows: (i) Azteca Bank entry has

expanded not just baking (physical) access but most importantly banking inclusion.

Households in treated municipalities, and especially those in the low PCE group, are

conscious that they can get a banking credit. (ii) In the case of low PCE house-

holds, the entrance of Azteca has boosted the used amount of credit. The latter

could be driven by the indirect competition effect of Azteca entrance on alternative

sources of credit. The effect on credit amount for low PCE households can substi-

tute/complement inter-household transfers.

2.5.2 Effect on Transfers Participation

In this section, I present the impact of Azteca bank entrance on participation in inter-

household transfers. I consider two sets of dependent variables: (i) The probability of

receiving a transfer, that includes variables that indicate whether or not a household

has received an inter-household transfer in money, in-kind or any transfer either from a

family or non-family member. (ii) The probability of giving a transfer, that includes a
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Table 2.8: Azteca effect on the probability of receiving a trasfer - matching DID
results

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Monetary Family Non-family In-kind Family Non-family Any Family Non-family

transfers monetary monetary transfers in-kind in-kind transfers transfers transfers

transfers transfers transfers transfers

Azteca 02 ˆ 1[t=2005] -4.24 1.60 -3.59** -4.24 -1.84 -2.46*** -5.88 5.16 -3.60***

(3.67) (3.20) (1.57) (3.07) (3.48) (0.77) (4.75) (4.87) (1.34)

1[t=2005] -9.15** -10.51*** 0.98 2.55 -0.15 1.05 -10.12* -10.46* 1.70

(3.77) (3.38) (1.78) (3.70) (3.99) (0.92) (5.59) (5.70) (1.83)

Mean 2002 35.5 33.2 5.2 18.8 21.6 3.2 49.5 47.2 7.2

Number of households 3,129 3,129 3,129 3,129 3,129 3,129 3,129 3,129 3,129

All regressions included additional controls listed in section 2.4.

Standard errors are clustered at the municipality level. Significance simbols: *** pă0.001, ** pă0.05, * pă 0.1 .

similar set of indicator variables that take value one if a household has given a transfer

of a specific category. While tables 2.8 and 2.9 show the results for the impact on

the whole sample, tables 2.10 and 2.11 show the heterogeneous impact by level of

welfare in 2002.

In Table 2.8, we observe that the expansion of formal financial services has re-

duced the probability of receiving all categories of inter-household transfers. However,

this effect is relevant and statistically significant just for the probability of receiving

transfers from other households. For instance, the probability of receiving any kind

of transfer from other non-family households has decreased in 3.6 percentage points,

which is equivalent to 50% of the average mean at baseline. Since typically, the rela-

tions with non-family members are weaker than the relations with family members,

these results suggest that the weaker relationships in the local safety nets are the first

to be affected by the expansion of the banking services.

Table 2.9 shows the impact of the Azteca Bank entrance on the probability of

giving a transfer. There are two interesting results to notice in this table: (i) The

probability of giving a monetary transfers has decreased in 12.5% with respect to

baseline. Nonetheless, the latter result seems to be driven by a decrease in the
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Table 2.9: Azteca effect on the probability of giving a trasfer - matching DID results

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Monetary Family Non-family In-kind Family Non-family Any Family Non-family

transfers monetary monetary transfers in-kind in-kind transfers transfers transfers

transfers transfers transfers transfers

Azteca 02 ˆ 1[t=2005] -5.77* 0.10 -6.24* -6.89** -7.69** -2.99 -11.12*** -8.17** -9.16

(3.45) (3.77) (3.29) (2.72) (3.83) (3.43) (4.19) (3.85) (5.64)

1[t=2005] -14.19*** -14.84*** -3.34 -4.83* -2.07 -6.11** -12.05*** -12.00*** -8.12*

(3.72) (3.87) (3.11) (2.62) (3.28) (2.61) (4.11) (3.84) (4.62)

Mean 2002 46.1 41.6 15.0 29.1 26.0 14.6 61.1 55.6 26.4

Number of households 3,129 3,129 3,129 3,129 3,129 3,129 3,129 3,129 3,129

All regressions included additional controls listed in section 2.4.

Standard errors are clustered at the municipality level. Significance simbols: *** pă0.001, ** pă0.05, * pă 0.1 .

probability of giving a monetary transfers to non-family households. Once again, it

suggests that the weaker connections in the local safety nets are the most impacted

by the expansion of formal financial services. (ii) The probability of giving an in-kind

transfer has decreased 24% with respect to baseline.39 We must expect a greater

substitution effect on in-kind transfers than in monetary transfers. First, unlike

monetary transfers, in-kind ones are commonly exchanged within each municipality.

Second, the expansion of credit banking can increase the monetary resources in the

economy. Therefore, while households can get credit and re-lend pat of the resources

they get, the same is not true with in-kind transfers.

The heterogeneous analysis shows that the reduction in the probability of receiv-

ing an inter-household transfer is concentrated in low PCE group. Results are shown

in Table 2.10. Even more, it is relevant to notice that the negative changes are sub-

stantial when we compare the estimates with the baseline probabilities of receiving an

inter-household transfer. In fact, while the probability of receiving an inter-household

transfer has decreased in 16.4 percentage point which represent a reduction of 35%.

In other words, one of every three low PCE households receiving an inter household

39 This change is more relevant among family members in different households.
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transfer in 2002 has stopped receiving any transfer by 2005. It is important to keep

in mind that behind those results there could be two different forces: On the one

hand, low PCE household could have stopped asking for transfers. This could reflect

a potential substitution effect between credit use and inter-household transfers. On

the other hand, households in the middle and high PCE group could have reshaped

their own safety network and they could have stopped giving transfers to the house-

holds in the low PCE. As it is shown in Table 2.11, the probability of giving an

inter-household transfer has also decreased as a consequence of Azteca Bank entry.

More importantly, this effect is not exclusive to low income households.

Table 2.10: Azteca effect on the probability of receiving a trasfer - heterogeneous
effect by income level

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Monetary Family Non-family In-kind Family Non-family Any Family Non-family

transfers monetary monetary transfers in-kind in-kind transfers transfers transfers

transfers transfers transfers transfers

Azteca 02 ˆ 1[t=2005] ˆ ...

... 1[Low income (PCE)] -8.92* -5.93 -4.73** -8.89** -6.00 -5.59*** -16.36** -14.68* -7.29***

(4.84) (4.91) (1.98) (3.89) (4.39) (1.56) (7.39) (7.41) (1.58)

... 1[Middle income (PCE)] -2.93 -0.39 -2.36 -0.77 -2.01 -1.75* 2.36 1.80 -0.13

(6.26) (5.49) (1.97) (5.56) (5.47) (0.93) (4.78) (5.05) (1.96)

... 1[High income (PCE)] -0.73 1.69 -3.70* -2.87 2.68 0.17 -3.31 -2.26 -3.20

(5.26) (5.43) (2.10) (3.85) (4.08) (1.42) (5.77) (5.97) (2.52)

Mean 2002 ...

... Low Income (PCE) 34.1 30.6 5.5 18.8 20.2 4.0 46.8 42.7 7.2

... Middle Income (PCE) 35.5 33.8 4.7 18.5 21.1 1.9 51.7 50.2 6.4

... High Income (PCE) 37.0 35.4 5.5 19.3 23.7 3.6 50.0 48.8 8.0

Number of households 3,129 3,129 3,129 3,129 3,129 3,129 3,129 3,129 3,129

All regressions included additional controls listed in section 2.4.

Standard errors are clustered at the municipality level. Significance simbols: *** pă0.001, ** pă0.05, * pă 0.1 .
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Table 2.11: Azteca effect on the probability of giving a trasfer - heterogeneous effect
by income level

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Monetary Family Non-family In-kind Family Non-family Any Family Non-family

transfers monetary monetary transfers in-kind in-kind transfers transfers transfers

transfers transfers transfers transfers

Azteca 02 ˆ 1[t=2005] ˆ ...

... 1[Low income (PCE)] -7.17* -0.66 -7.22*** -8.62** -6.55 -5.71 -11.44** -6.55 -10.13**

(3.78) (5.18) (2.17) (3.98) (4.85) (3.46) (4.76) (4.20) (4.95)

... 1[Middle income (PCE)] -12.44** -8.18* -2.12 1.34 -4.57 4.89 -14.75** -13.43** -1.77

(5.73) (4.63) (5.78) (5.35) (5.30) (5.11) (5.84) (5.37) (7.95)

... 1[High income (PCE)] 2.56 9.40 -9.32** -13.59** -12.36* -8.08** -7.24 -4.70 -15.67**

(5.93) (6.59) (4.39) (5.26) (7.10) (3.31) (5.66) (5.32) (6.26)

Mean 2002 ...

... Low Income (PCE) 36.3 32.2 10.7 24.1 21.1 11.4 52.3 46.6 20.8

... Middle Income (PCE) 47.9 43.2 17.1 31.0 28.1 15.5 63.6 57.8 29.0

... High Income (PCE) 54.6 49.7 17.3 32.6 28.9 17.0 68.0 62.7 29.8

Number of households 3,129 3,129 3,129 3,129 3,129 3,129 3,129 3,129 3,129

All regressions included additional controls listed in section 2.4.

Standard errors are clustered at the municipality level. Significance simbols: *** pă0.001, ** pă0.05, * pă 0.1 .

There are two important conclusions to take away from the heterogenous analysis.

First, low income (PCE) households are not just receiving less transfers but they are

also giving less transfers. In fact, using a seemingly unrelated estimation strategy,

the hypothesis that the change in the probability of receiving is equal to the change

in the probability of giving an inter-household transfer is not rejected for any cat-

egory of transfers among low income households (results are shown in Table A.11 -

Appendix A.4). Therefore, I conclude that low PCE households are participating less

in inter-household transfers, presumably because there are alternative (potentially

cheaper) ways to smooth their consumption and dealing with the exposure to risk.

Second, while the middle and high PCE households are not receiving less transfers,

they are giving less. Therefore, even though the low PCE group is the more affected,

all safety nets at municipality level are reshaping as a consequence of the entrance of

Azteca Bank.

44



As a complement to the participation in inter-household transfers, it is relevant

to explore the impact in the quantities of received/given transfers. In this regard, I

also evaluate the impact of Azteca Bank entry on the local safety net dependence.

As I explained in Section 2.3, following Cox et al (2006), my proxy for dependence

is an expenditure relative (ER) amount of received/given transfers.40 The results of

those regressions are presented in Appendix A.6. In a nutshell, there is no strong

evidence that the expansion of formal financial services has changed the ER amount

of transfers. As a consequence of the Azteca Bank entry the net ER amount of

received transfers has decreased for the households in the low PCE group. Nonethe-

less, this result must be interpreted cautiously. From the 36 estimates presented in

Appendix A.6.1, just two of them are significant at 10%.

Results in section 2.5.2 can be summed up in two points. First, inter-household

exchange of resources has been altered with the expansion of banking access and

banking inclusion. Second, low PCE are participating less in inter-household trans-

fers. They are not just receiving less from other households but they are also giving

less.

2.5.3 Effect on Receiving a Transfer - Household Exposed to a Negative Shock

Since inter-household transfers are the representation of the local safety net, I ana-

lyze how the expansion of banking services has reshaped the participation in inter-

household transfers for the set of households that have being impacted by a negative

shock. In this section, I use equation 2.5 to estimate this effect for the households

in the low PCE group. I have concentrated my analysis in low PCE group for two

reasons. First, because the decrease in the probability of receiving an inter-household

transfer has almost exclusively affected the households in the low PCE group. Sec-

40 This measure has been calculated by dividing the total annual amount of given/received transfer
over the estimated annual expenditure of the households.
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ond, from a policy view perspective, because the low PCE households have a lower

access to formal insurance. Therefore, changes in the coverage provided by the local

safety net have welfare implications.

Since it is not informative to pool idiosyncratic and common shock together, I will

consider three kind of shocks: Health shock, economic shock and natural disaster.41

From the correlations shown in Table A.1 (Appendix A.1), we know that households

affected by a health shock have a greater probability of receiving an inter-household

transfer. Since the health shock is typically idiosyncratic, we can expect that the

local safety net is relevant to deal with this type of shock. On the other hand,

being affected by natural disaster does not increase the probability of receiving or

giving an inter-household transfer. The latter is a common shock at local geographic

level. Consequently, within municipalities, it is reasonable to find that it does not

affect participation in inter-household transfers. Finally, economic shocks are mixed,

they have idiosyncratic and common components. Interestingly, as we discussed in

Section 2.3, being exposed to an economic shock increases the probability of a giving

and receiving an inter-household transfer.

The results of equation 2.5 are presented in Table 2.12. As we can see, while

the probability of receiving a transfer has decreased for those households that have

received a health shock, this is not the case for households affected by natural disasters

or economic shocks. Those results suggest that households receiving idiosyncratic

shocks are relying less in their local safety net to deal with this risk. Nonetheless,

it does not necessarily mean that the low PCE households are less covered from

unexpected negative changes in consumption. Recall that the Azteca Bank entry has

also increased the average amount of credit used by the low PCE group. Therefore,

low PCE households could have substituted their local safety nets by credit.

41 Those shocks were defined in Section 2.3.
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Table 2.12: Azteca effect on the probability of receivng a transfer given a specific
shock - matching DID results (low income sample)

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Monetary Family Non-family In-kind Family Non-family Any Family Non-family

transfers monetary monetary transfers in-kind in-kind transfers transfers transfers

transfers transfers transfers transfers

Health Shocks

β1 ` β2 -17.13 -7.88 -13.83 -24.96*** -10.29 -18.08* -37.29*** -23.53*** -23.59**

(12.40) (8.85) (9.76) (7.22) (8.35) (9.11) (12.13) (7.25) (10.34)

Economic Shocks

β1 ` β2 -9.69 -12.73 0.33 -0.92 -8.13 2.56 -19.19 -20.55 -6.53

(12.61) (11.98) (4.77) (15.65) (13.88) (5.31) (14.98) (15.33) (4.78)

Natural Disasters

β1 ` β2 23.77 30.74 -4.67 43.62 23.01 6.08 15.57 18.92 -0.66

(31.76) (32.74) (5.24) (43.46) (45.00) (21.44) (28.93) (30.05) (21.12)

Number of households 1,066 1,066 1,066 1,066 1,066 1,066 1,066 1,066 1,066

All regressions included additional controls listed in section 2.4.

Standard errors are clustered at the municipality level. Significance simbols: *** pă0.001, ** pă0.05, * pă 0.1 .

2.6 Conclusion

The unique entrance strategy of Azteca bank in Mexico represents a remarkable

opportunity to understand the effects of formal financial services expansion on the

welfare of Mexican families. In particular, I use the MxFLS data to evaluate the

impact of this expansion on the participation of transfer among different households.

Inter-household transfers are the representation of the local safety net which is built

on trust and repeated interaction. A change in the incidence of inter-household

transfers can have long-lasting effects on the social relationships and the efficacy of

poor households to deal with idiosyncratic negative unexpected events in the future.

In October 2002, Azteca Bank opened one branch in every store that belong to the

Group Elektra. Even though, the bank did not choose in which municipalities to enter,

the stores of the Group Elektra has been located endogenously. As a consequence,

it is not accurate to assume that the main outcome variables would have followed

the same dynamics in the Azteca and Non-Azteca set of municipalities. In order
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to overcome this concern, this study implements a matching difference-in-differences

strategy. It is important to keep in mind that the results of this paper guarantee

internal validity. In other words, they contribute to understand what is the effect of

the expansion of banking services on inter-household transfers participation.

The empirical analysis performed in this project shows that the expansion of

banking access has increased formal financial services inclusion. A greater share of

households in treated municipalities are conscious that they can get a credit from

a bank if needed. In particular, the share of low income households that know are

subject of banking credit has duplicated as a consequence of the Azteca Bank entry.

The expansion of financial inclusion has reshaped the local safety net. The en-

trance of Azteca Bank has decreased the participation in inter-household transfer of

low income households. Concretely, the probability of receiving an inter-household

has decreased by 16.4 percentage points while the probability of giving and inter

household transfer has decreased by 11.44 percentage points among these household.

As a consequence of the expansion in access to formal financial access, low income

households rely less on their local safety nets to deal with negative idiosyncratic

shocks.
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3

Does Women’s Banking Matter for Women?
Evidence from Urban India

joint project with Erica Field and Rohini Pande

3.1 Introduction

Less than one of every three women of working age participates in the labor market

in South Asia, North Africa and Middle East (ILO, 20131). In the case of urban In-

dia, female labor force participation is 15.5% while the same index is equal to 56.3%

for males (Chaudhary et al 2014).2 By providing incentive to actively participate in

household business activity, by increasing their financial responsibilities and/or boost-

ing female empowerment, a greater access to microfinance might play a key role to

reduce women exclusion from labor markets. Previously literature has shown a causal

relationship between women access to microcredit and labor force participation in the

1 Global Employment Trends 2013, International Labor Organization - ILO.

2 Indexes are calculated based on information from Indian National Sample Survey (NSS) 2011-
2012.
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short run, specially self employment (Banerjee et al 2015). Nonetheless, literature has

not evaluated the persistent of women microfinance on female labor force participa-

tion. More importantly, few has been done to understand the mechanisms behind

those changes.

The objective of this project is precisely to causally evaluate the impact of a

greater women access to microfinance on labor force participation in the medium and

long run. Our study take place in Ahmedabad, urban, India. Even thought is the

fifth most populous metropolitan area, the only microfinance institution in the city

until 2007 was “Shri Mahil Self-Employment Women Association Sahkari (SEWA)

Bank”. SEWA Bank adopted an ambitious expansion strategy in 1999/2000 through

the implementation of doorstep banking. As it will be explained later, the expansion

strategy generates quasi-random variation in access to microfinance services between

1999 and 2007.

Unlike previous literature, our research setting presents two advantages. First, we

are able to study the impact on outcome variables measured in the medium and long

run. We evaluate the impact of a quasi-random variation in access to micro-finance

in the period 1999-2007 over socio-economic and demographic outcomes measured

in 2009/2010 and 2014/2015 respectively. Our research design allows us to evaluate

the persistence of the impact of microfinance on labor force participation and explore

potential mechanisms. Even more, thanks to our research design we can explore the

causal connection between access to microfinance and fertility. The second advan-

tage is related to the nature of the microfinance service expansion we are analyzing.

Doorstep banking has at least two key components. On the one hand, it reduces the

transaction cost of commuting to bank branches. On the other hand, loan collec-

tion officers can be taken as role models by some of their clients. By taking caste

information as proxy for social proximity, we will evaluate if the impact of access to
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microfinance on female labor force participation is greater when social proximity is

higher. The latter is key to explore the mechanisms behind the impact of microfinance

on the live of women.3

Our research method is based on the assumption that even though SEWA Bank

chooses the areas where to locate more loan collection officers, within each small

geographical unit the choice was as random. Therefore, once we control for living

within each specific geographical unit at baseline, we get quasi-random variation in

the distance between the residence of each potential credit client and the closest

loan collection officer. We use detailed GPS referenced residence history of all loan

collection officers and the potential credit clients in our sample to construct an in-

dex of access to microfinance in the period 1999-2007. We show that this index

strongly explains credit activity in the period 1999-2014 and it is uncorrelated with

pre-determined characteristics. We use this index to evaluate the impact of a greater

access to micro-finance on labor force participation and related socio-economic and

demographic outcomes.

Results of this project show that a greater access to microfinance loans causes

a persistent increase in female labor force participation. This effect is driven by

self-employment and not by salaried jobs. Women increases their participation in

household business activity. Even though women are more likely to have the last

word regarding expenditures in household businesses, there is no conclusive evidence

that there is an increase in female empowerment. Finally, our results suggest that the

increase in female labor force participation is accompanied by a reduction in fertility

in the long run.

The remaining of the paper is organized as follows: Section 3.2 will describe the

background of our empirical research. In particular, it will describe the expansion

3 We are still processing the match of loan collection officers and clients according to caste. The
current version of the project does not exploit the second advantage of our setting.
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strategy of SEWA Bank India that allows us to identify the long term impact of

access to microfinance on labor force participation and related socio-economic and

demographic outcomes. Section 3.3 will explain the source of data we used in this

project. Section 3.4 will explain the empirical strategy that exploits small-scale vari-

ation in distance among clients and loan collection officers. Section 3.5 will describe

the results. Finally, Section 3.6 concludes.

3.2 Background

3.2.1 Setting

Female labor force participation in India is not only low,4 but it has been decreasing

over the last 25 years. According to Chaudhary et al (2014), female labor force

participation has decreased 39.4% from 1990 to 2009-2010. Even more, female labor

force participation is much lower in urban areas in comparison to rural areas: 15.5%

versus 25.3%.5 In this context, it is key to study whether access to microfinance loans

might play a relevant role to integrate women into the labor force in the long run.

Our sampling area is limited to the city of Ahmedabad which is located in Western

Indian state of Gujarat. Ahmedabad is the fifth most populous city in India, with

approximately 5.6 million inhabitants (Census of India, 2011).6 The incidence of

poverty in Gujarat has generally been lower in comparison to average in the country,

both in rural and urban areas. An interesting fact is that poverty incidence has

always been higher in urban than in rural areas (Bhatt, 2003). While the incidence

of poverty was 15.6% in urban areas for the year 1999-2000, the incidence of poverty

4 While female labor force participation was 52% on avergae in the world, it was just 27% in India
(World Bank Development Indicators)

5 While male labor force participation is almost at the same level: 56.3% in urban areas and 55.3%
in rural areas

6 The metropolitan Area of Ahmendabad, that includes adjacent cities, has a population of 6.3
millions and it is the seventh largest metropolitan area of india.
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in rural areas was 13.2%. (Ahmedabad Municipal Corporation, 2006).

The city population is 85% Hindu and 11% Muslim (Indian Census 2001), and

religion remains an important determinant of economic activity, particularly among

the poor employed in the informal sector. Although Gujarat is one of the most

economically developed states in India, it has until very recently had one of the

highest fertility levels of all states in India. According to the Census Commission of

India, the total fertility rate (TFR) for women age 15-49 in urban Gujarat in 2000

was 2.3 , and it declined gradually to 2.0 by 2010. For rural Gujarat, the TFR goes

from 3.2 to 2.7 in the same period. (SRS Report, 2012).7 In 2010, Gujarat was ranked

12th, out of 20 states in India, with respect to the smallest TFR.

3.2.2 Expansion of Microfinance in Ahmedabad

Our Microfinance Institution (MFI) partner, Shri Mahil Self Employed Women’s As-

sociation Sahkari Bank (SEWA Bank), is the oldest Women Bank in the world as it

was established in 1974 in Ahmedabad.8 While many commercial banks operate in

Ahmedabad, SEWA Bank is the only source of formal financial services for urban poor

until 2007 (Chen and Snodgrass, 2001). It exclusively serves poor women working in

the informal sector, and remained relatively small until a rapid expansion beginning

in the late 1990s. During this period SEWA Bank has sought aggressively to expand

its client base and, in particular, to increase the ratio of borrowers to savers. A major

aspect of SEWA Bank’s expansion strategy is its emphasis on doorstep banking and

its system of loan collection officers (called loan officers or Saathis).

In 1999/2000, SEWA Bank formalized a system of loan collection officers. They

were chosen among previous members of SEWA community. In order to be a Saathi,

7 For the state as a whole, the TFR goes from 2.9 in 2000 to 2.5 in 2010.

8 It is also the oldest MFI since Grameen Bank which is often referred to as the first MFI
opened in the village of Jobra, Bangladesh, in 1976 (http://www.mixmarket.org/mfi/sewa-bank
vs. http://www.mixmarket.org/mfi/grameen-bank).
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a client should have at least 5 years of relationship with SEWA Bank, they should be

literate and know basic math, and finally, they should be known in her close vicinity.

Collection officers usually get a starting portfolio of clients living close to her residence

and they were motivated to get new clients. Saathis receive a commission which is

based in how much money they collect for each type of accounts. It is important

to note that SEWA Bank incentives loan officers to move their clients quickly into

borrowing. They receive the highest commission, 3%, for loan repayments, 1% for

some illiquid savings products, and no commission for the most common savings

accounts.

The number of loan collection officers increased from only 9 in 1999 to 95 in

2007 (Figure 3.1a). This expansion was on both the intensive margin - more loan

officers for a given area - (Figure 3.1b) and on the extensive margin, with loan officers

beginning to work in areas that previously had none (Figure 3.1c). The variation in

the proximity of loan officers to clients comes primarily from the introduction of new

loan officers, the exit of loan officers, client residential mobility, and the occasional

relocation of a loan officer. The main innovation with this expansion strategy is that

the bank is closer to people. It does not only reduce the client’s transportation cost

to zero but it also reduces the burden of discussing your financial needs with people

she does not know. It is easier to generate a trust relationship with the loan collection

officer.

On average, each Saathis work with 550 clients and they are visit on a high frequent

basis (once per day or once per week). In 2000, SEWA Bank also introduced daily

loan and savings products. They are characterized because their installments should

be paid on a daily basis. Daily loans and the Saathi expansion were complementary

in that many clients were unable to travel to a bank branch at such high frequency

to deposit their payments, but Saathis could collect and deposit their payments.
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(a) Number of Saathis by year

(b) Extensive margin: probability that a Saathi live close to a potential client

(c) Intensive margin: average number of Saathis living close to a potential client

Figure 3.1: Evolution on proximity between loan collection officers (Saathis) and
potential clients
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Loan officers - maximizing their own income - have an incentive to recruit clients

close to their own residence. First, it reduces direct transportation cost and especially

the opportunity cost of travel time. It is important to recall that each loan collection

officers started her operation with a portfolio of clients living close to her residence.

Second, loan collection officers can use their social network to gather information on

the reliability of new clients. In case a client fail to pay her installments, the salary of

the loan collection officer decreases. Thus, all else equal, one would expect proximity

to a loan officer to increase the likelihood of borrowing.

By 2005, SEWA Bank had 291,535 deposit accounts among female clients and

the loans/deposits ratio was 0.23. As we can see in Table B.1 (Appendix B.1), the

number of deposit accounts has steadily increase up to 361,639 in 2010. Even more,

the loans/deposits ratio has also increased to 0.35. Those changes reflect the most

important consequences of SEWA Bank expansion strategy. On the one hand, they

expanded the number of clients and opened account. On the other hand, the number

of loans increases more than the deposit accounts. According to SEWA Bank, by the

year 2009, the bank had US $9.9 million in outstanding loans (SEWA Bank Report,

2012).

3.3 Data

Our research design will exploit the quasi-experimental variation in access to micro-

finance generated as a consequence of the adoption of doorstep banking by SEWA

Bank in the period 1999-2007. We decided to work with a sample that had the same

access to SEWA Bank services in 1999. Our targeted sample are all the population

who share three characteristics. First, they had a saving account in SEWA Bank in

1999. Second, they had never gotten a loan from SEWA Bank before 1999. And

finally, in 1999 they lived in the 5 areas of the city in which SEWA Bank has ex-
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panded the most.9 Following this criteria, our targeted sample is composed by 3,676

respondents.

We have collected two rounds of household survey from our targeted sample.

The first round was collected in 2009/2010. We tracked 92% of the sample (3,392).

We completed 3098 surveys (84%). The other 294 tracked individuals were divided

in three categories: 67 refusal, 128 clients were not interviewed due to death or

physical incapability and 99 move out of Gujarat (2%, 4% and 3% of tracked sample

respectively). Finally, out of the 3098 surveyed households, 93 (3%) were discarded

in the cleaning data process. All in all, we have complete information for 2009 in the

case of 3.005 respondents (82% of total population).

The first round survey collected socio-economic characteristic information for our

respondents both in 2009 and 1999. Among others, we have collected information

on clients residence, asset ownership and labor force participation in 1999 and 2009.

Even more, in the case of credit activity we ask for a complete history of loans in

the period 1999-2007. The surveyed households report an average per capita earning

of less than a dollar a day (INR 39.210) and they have in average 5.5 members. The

majority of surveyed woman (SEWA’s clients) are engaged in unskilled jobs (38%)

while a big proportion of them do not participate in the labor force and do take care

of the housework (28%).

A second round of the survey was collected in 2014/2015. Our targeted sample is

a subset of the original targeted sample of 3,449 individuals.11 In the second round we

tracked 93% of the targeted population (3,220 clients). We completed 3,055 surveys.

The other 165 tracked individuals are divided into two categories: 48 refusals and

9 Potential clients are located 5 areas around Ahmedabad. The map of the city with the geo-coded
address of these clients is shown in a map in Figure B.2 (Appendix B.2).

10 In 2009, one dollar was equivalent to INR 47.

11 We exclude those individuals who were reported death or living outside Gujarat in 2009/2010
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177 clients who have died or moved out of Gujarat (1.5% and 3.6% of tracked sample

respectively).

On the one hand, the second round of data collection guarantees to have an

additional observation of each socio-economic variable collected in 2009/2010. On the

other hand, we also complement the collected data with variables we do not include in

the first round. It is important to highlight the following list of variables: Education

attainment by the respondent and all their children, variables which proxy women

decision making power within households and a complete fertility history module.

A subsample of 2,812 individuals has been interviewed in both rounds. All in all,

we have at least one observation for 3,248 respondents, which is equivalent to 88% of

the original targeted sample.

In addition to this primary data source, the study will use two complementary

sources of information:

• Residence history and socio-economic information of all the individuals who

have worked for SEWA bank as loan officers in the period 1999-2015. We have

administered two surveys to each SEWA Saathis. The first one was collected in

2008 and the second one in 2016. Among other variables, we have collected GPS

data for all Saathis’ residence history, and we also know the religion and caste

of each collection officer. The time-series of GPS data on client and loan officer

locations of residence (1999-2007) allows us to construct a continuous time-series

proxy of SEWA client’s access to financial services. The lower distance between

a client’s residence and the loan officer’s residence, the higher the access of this

client to microfinance.

• Besides the survey information, we have secondary administrative data from

SEWA, which includes savings and loan transaction records. Nonetheless, this

data is clean for the period 2007-2013. We observe every transaction associated
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with any of the surveyed client’s accounts.

3.4 Empirical Strategy

3.4.1 Predicting Borrowing with Physical Proximity to Provider

The empirical strategy exploits the characteristics of the ambitious service expansion

strategy executed by SEWA Bank from 1999 onwards. As indicated before, the main

characteristic of this expansion was the multiplication of loan officers. Consequently,

access to new financial services (mainly credit) for SEWA clients differs based on

small-scale variation in their physical distance to loan officers. In our setting, we

measure this distance precisely with detailed GPS data on the location of all clients

and loan officers over the decade, which varied over time and across the city. The

idea is that SEWA clients that lived “close enough” to a loan officer had complete

financial access, while the rest of the clients had restricted access.

Since the locations of the loan officers were not exogenously determined, we use

spatial fixed effects. We divided the map of Ahmedabad into homogeneous square

geographical units within which we argue that the access to microfinance - physical

proximity among loan officers and SEWA clients - is exogenously assigned. In order

to jointly determine the size of the geographical units (RˆR square meters) and the

restricted access’s threshold distance, we performed an identification search process.

We consider a SEWA bank client to have high access to credit services in some

specific year if she lived within a distance of at most r meters from a loan officer

for that year. We performed a joint search exercise to find R and r. Figure 3.2

present a graphical representation of R and r. This exercise had two objectives:

(1) To guarantee that this measure of access to microfinance has strong predictive

power on having an active credit history (Strong first stage), and (2) to eliminate

the endogeneity between the treatment (financial access in the period 1999-2007) and
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Figure 3.2: Graphical representation of R and r

baseline controls characteristics. We performed an endogeneity test to show that

the access to microfinance in the period 1999-2007 was orthogonal to the baseline

characteristics. The identifying assumption is that, while the MFI may have targeted

specific areas of Ahmedabad during its expansion, the location of a client’s home

relative to a collection officer’s home within a geographic unit was uncorrelated with

credit demand, credit-worthiness, or other related factors.

The identification search process is organized in two complimentary steps: A

strong first stage and a successful endogeneity test. The objective of this process is

to set a threshold for the distance under which a SEWA client have complete access

to microfinace (radius r) and a specific size for the square rasters (RxR). In order to

find a strong first stage, we perform the following regression:

BjR “ XjRβ ` µR ` ZjRπ ` εjR (3.1)

where BjR is an indicator that client j in raster µR had active credit activity

between 1999 and 2007, and ZjR represents the number of years during the period

1999-2007 that a loan officer has lived within a radius r of the client’s residence. Let
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be XjR a vector of individual characteristics. In XjR we control for the remaining

individual-level pre-existing differences between treated and non-treated clients that

have not been eliminated by the utilization of the spatial raster fixed effects. Along

the paper, XjR includes only one variable: client’s religion measured as a dummy

variable that takes value 1 in case the respondent is Muslim. The fixed effects µR

absorb any mean differences in unobserved variables within rasters. Thus we use only

within area variation.

Our empirical specification considers several variables that reflect that a SEWA

Bank client has an active credit history, including the total number of years with

credit, the total amount of borrowing that took place over the decade, and whether

or not a client ever took out a loan. Just to recall, all the subjects in our sample are

female SEWA Bank clients that had a deposit (saving) account in 1999 but who had

not asked for a loan from this bank before 1999.

As a complement to the strong first stage, we perform an endogeneity test whose

objective is to show that, within rasters µR, the variable ZjR is orthogonal to the

characteristics of the client in the pre-treatment period (1999 or before). Among

those characteristics we include age, caste, ownership of different assets, category of

job, educational attainment, marital status among others.

3.4.2 The Impact of Exogenous Access to Microfinance

Once we show that within rasters (µR), our measure of access to microfinance (ZjR)

is orthogonal to pre-existing characteristics, we can use the same equation to es-

timate the impact that a greater access to microfinance have on different socio-

economic/demographic outcomes (YjR) either in 2009/2010 or in 2014/2015.

Let YjR represents a socio-economic/outcome variable of client j in area R, and let

ZjR be the number of years during the period 1999-2007 that a loan officer has lived

within a radius r of the client’s residence. Then, we can find the impact of access to
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microfinance (ZjR) on YjR using the following specification:

YjR “ XjRβ ` µR ` ZjRπ ` εjR (3.2)

3.5 Results

3.5.1 First Stage and Endogeneity Test

The resulting specification in this project sets 800x800m squares as rasters pR “ 800q

and considers a client to have complete access to microfinance whenever there is a

loan officer living within a radius of at most 350m pr “ 350q. We proxy access to

microfinance over the period 1999-2007 as the number of years any Saathi has lived

within a 350 meter radius of the client’s residence. Hereafter, we will refer to the

instrument (Z) simply as Years - Commission Saathi (350). The results from the

first stage are shown in Table 3.1, while the results of endogeneity test are shown in

Table 3.2.

Before explaining the first stage results, two relevant comments are in order. First,

on average Years - Commission Saathi (350) takes a value of 3.53. Therefore, the

magnitude of the impact of SEWA Bank expansion strategy on a specific depen-

dent variable is equal to 3.53 times the estimated coefficient of interest. Second,

SEWA Bank was the only source of microfinance loans for our targeted population.

Nonetheless, SEWA Bank expansion strategy might have caused informal sources of

credit (as money-lenders) to re-adjust the characteristics of their products in order

to make them more attractive. Therefore, in the first stage regressions we look to the

impact of a greater access to SEWA microfinance services on both just SEWA Bank

and overall credit activity.

Table 3.1 shows that Years - Commission Saathi (350) is associated with an in-

crease in credit activity. As a consequence of SEWA Bank expansion strategy, the
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Table 3.1: First stage - credit history

Total Loan
amount(ln)

Loan
dummy

Total loan
count

Years since
first loan

Panel A - 1999-2009/2010

Years - Commission Saathi (350) 0.323˚˚˚ 0.010˚˚ 0.035˚˚ 0.056˚˚

(0.1120) (0.0042) (0.0140) (0.0251)

Observations 3247 3247 3247 3247
Mean 11.423 0.587 1.414 2.516

Panel B - 1999-2013/2014

Years - Commission Saathi (350) 0.108˚˚ 0.010˚˚ 0.051˚˚ 0.085˚˚

(0.0443) (0.0041) (0.0232) (0.0347)

Observations 3054 3054 3054 3054
Mean 7.849 0.731 2.592 4.644

SE in parenthesis. Every specification controls for Muslim religion and raster FE.

probability of getting a credit in the period 1999-2010 increases in 3.53 percentage

points (Panel A). On average, one of every three person that are exposed to 9 years

of living close to a Saathis have gotten an additional loan. Similar results are shown

in Panel B for the overall credit activity in the period 1999-2014. Additionally, in

Table B.2 (Appendix B.3) we show that a greater access to micro-finance is also as-

sociated with an active SEWA Bank credit activity. SEWA Bank financial expansion

is associated with an increase of 2.8 percentage points in the probability of getting a

loan from SEWA Bank in the period 2007-2013, which represents 14% of the mean

value for this variable.
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Table 3.2: Endogeneity test

Years Saathi in 350m radius

(1) Mean N

b/se b/se mean N
Age 1999 0.143 0.139 32.11 3248

(0.093) (0.093)
Muslim -0.025*** 0.23 3248

(0.003)
House owner upon joining SEWA -0.002 -0.002 0.75 3248

(0.004) (0.004)
TV color 1999 0.005 0.003 0.25 3248

(0.003) (0.004)
Two-wheeler 1999 -0.004 -0.004 0.08 3248

(0.002) (0.002)
OBC government caste classification -0.002 -0.002 0.03 3247

(0.002) (0.002)
SC/ST government caste classification 0.016*** -0.002 0.53 3247

(0.004) (0.003)
Job 1999: Skilled 0.003 0.006** 0.14 3248

(0.003) (0.003)
Job 1999: Unskilled 0.001 0.000 0.30 3248

(0.004) (0.004)
Married 1999 -0.002 -0.003 0.82 3248

(0.003) (0.003)
Primary Complete -0.001 -0.001 0.67 3055

(0.004) (0.004)
Middle School Complete -0.004 -0.006 0.50 3055

(0.004) (0.004)
Secondary School Complete -0.002 -0.004 0.19 3055

(0.003) (0.003)
Number of children 1999 0.032* 0.039** 2.86 3248

(0.017) (0.018)
Number of children 1999, 45 years or less 1999 0.025 0.028 2.71 2679

(0.018) (0.018)
Fixed Effects 800 800
Controls no yes

Standard errors in parentheses with ˚ indicating significance at 10%, ˚˚ at 5%, and ˚˚˚ at 1%.
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Table 3.2 shows the results of the endogeneity test.12 First, notice that Years -

Commission Saathi (350) is negative and significant correlated with being Muslim

within each raster. It might be due to the fact while 23% of our sample is Muslim,

just 9.6% of SEWA Saathis are from the same religion. This is why we have presented

the endogeneity test results controlling and without controlling for being Muslim. All

in all, given our research design, our proxy of access to microfinance is uncorrelated

with age, asset ownership, caste, employment category, marital status and education.

Even though, Years - Commission Saathi (350) is correlated with the number of

children in 1999, this correlation becomes not significant once we restrict the sample

to women that are more likely to continue having kids (with 45 years or less, 82% of the

sample13). Given these results, we can safely conclude that we pass the endogeneity

test.

The successful endogeneity test and the robust first-stage results provide confi-

dence in our research design. Thus, once we control by raster fixed effects, we can use

Years - Commission Saathi (350) as an instrument to evaluate the impact of greater

access to microfinance on labor force participation and related socio-economic out-

comes.

3.5.2 The impact of Financial Access on Female Labor Force Participation

Table 3.3 shows that a greater access to microfinance is associated with a greater labor

force participation. On average, thanks to SEWA expansion strategy, participation

of women in the labor market has increased in 7% and 3.2% in 2009/2010 (Panel

A) and 2014/2015 (Panel B) respectively. Thus, the first point to notice is that this

12 Recall that information on educational attainment was collected only in 2014/2015. Therefore,
the sample size associated to this variable is smaller.

13 Once we restrict the sample to women with 45 years or less, the correlation between Years
- Commission Saathi (350) and the pre-determined variables show in Table 5 remain similar in
magnitude ans significance level.
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Table 3.3: Access to credit increases labor force participation in the medium/long
run

Respondent in
labor force

In household
business

Skilled
labor

Unskilled
labor

Panel A - Participation in 2009/2010

Years - Commission Saathi (350) 0.020˚˚˚ 0.006˚˚ 0.007˚˚ 0.002
(0.0039) (0.0028) (0.0031) (0.0041)

Observations 3247 3247 3247 3247
Mean 0.701 0.129 0.182 0.373

Panel B - Participation in 2013/2014

Years - Commission Saathi (350) 0.009˚˚ 0.009˚˚˚ -0.000 -0.002
(0.0043) (0.0028) (0.0030) (0.0039)

Observations 3054 3054 3054 3054
Mean 0.558 0.108 0.144 0.289

SE in parenthesis. Every specification controls for Muslim religion and raster FE.

effect persist on time. Even though access to microfinance loans is measured for the

period 1999-2007, we still find a significant effect on female labor force participation

in 2014. Results show that most of this effect is due to the impact of a greater access

to microfinance on household business activity. By 2014/2015, the effect of Years -

Commission Saathi (350) on labor force participation is completely explained by its

impact on the probability of working in a household business as main activity. The

average effect is equivalent to 30% of the proportion of women being mainly employed

by a household business in 2014/2015.

In Tables B.3 and B.4 (Appendix B.4.1), we further analyze the impact of a

greater access to microfinance on household business activity. All in all, those table

show that the positive impact of a greater access to microfinance loans on household

business activity is due to its effect on those businesses that our female respondents
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actively operates and/or manages (hereafter referred as respondent hh business).14

The average impact of Years - Commission Saathi (350) on the number of respondent

hh business is equivalent to 93% and 77% of the impact of this variable in the overall

number of household businesses in the years 2009 and 2014 respectively. SEWA Bank

expansion has increased the average number of respondent hh business in 25% and

19% relative to the mean in years 2009 and 2014 respectively.

Next, we evaluate whether or not the sustainable effect in labor force participation

is also associated with an increase in female empowerment. Table B.5 and B.6 (Ap-

pendix B.4.2) show explores the impact of Years - Commission Saathi (350) on two

indexes that are intend to capture women household decision making power.15 Both

indexes are equal to the sum of the z-scores of its component variables. While the

first index captures independence at the moment of managing financial resources, the

second one captures whether or not women has the major word with respect to rele-

vant household expenditure decisions. Results show that Years - Commission Saathi

(350) does not change significantly any of those indexes. Nonetheless, it is interest-

ing to notice that a greater access to microfinance is associated with an increase in

the probability of having separated savings with respect to husband, it also increases

the probability of being able to lend Rs.1k without consulting with husband, and

finally, it also increases the likelihood that the respondent has the major word with

respect to investment on household businesses but it decreases she has the major word

with respect to big household expenditures. From these results, we cannot conclude

that a greater access to microcredit is associated to a sustainable change in women

empowerment.

From this section, we conclude that access to microfinance caused a sustainable

14 Even though, it is not necessarily the main job of our respondents.

15 For this specifications, we restrict our sample to married women in 2014/2015.
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impact on female labor force participation. This effect is mainly driven by a more

active participation of women on household business activity. Finally, we do not find

strong evidence that the long term impact on labor force participation is also related

to a change in female empowerment.

3.5.3 Further Results

We start by analyzing if the impact on female labor force participation is also as-

sociated to an increase on respondent’s income and her household welfare. As we

can see in Table 3.4 (Panel A), living close to a Saathi an extra year is associated

with an increase on respondent’s income of 9% by 2009/2010. Consequently, SEWA

Bank expansion strategy is associated with a greater income generated by women

within households, at least in the medium run. Results in Table 3.4 (Panel B) show

that the effect on women income fades out in time and it become not significant by

2014/2015. In the case of household welfare, we do not find evidence that a greater

access to microfinance causes a significant change on household income per capita

neither in 2009/2010 or 2014/2015.

Finally, we evaluate the impact that a greater access to microfinance might have

on the number of children. In particular, we evaluate if Years - Commission Saathi

(350) is associated with having less kids after 1999. The hypothesis is that by ei-

ther increasing female labor force participation, women empowerment or the income

generated by women within their households, a greater access to microfinance can

affect the decision of having a kid or having more kids. Our research design has the

advantage that we can look to the medium and long term impact. As we can see in

Table 3.5, as a consequence of SEWA Bank expansion strategy, women in our sample

have reduced the number of childbearings after 1999. As expected, this impact is

concentrated among women that are more likely to continue having kids after 1999.

We refer to those women who were 45 years old or younger in 1999. The fact that the
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Table 3.4: Access to credit increases share of female income within household in
medium run

Respondent
income(ln)

Female
income(ln)

Household
income(ln)

Household
income

per capita(ln)

Panel A - Income in 2009/2010

Years - Commission Saathi (350) 0.090˚˚˚ 0.069˚˚ 0.009 0.010
(0.0319) (0.0325) (0.0109) (0.0092)

Observations 3005 3005 3005 3005
Mean 3.826 4.467 8.434 6.816

Panel B - Income in 2013/2014

Years - Commission Saathi (350) 0.053 0.044 -0.005 -0.009
(0.0348) (0.0345) (0.0112) (0.0094)

Observations 3054 3054 3054 3054
Mean 4.336 5.143 9.233 7.645

SE in parenthesis. Every specification controls for muslim religion and raster FE.

results are persistent in both samples 2009/2010 and 2014/2015 suggests that there

is an impact the total number of children and not just on birth spacing. All in all,

results in the project indicate that the impact on the number of children is associated

with a greater female labor force participation.

3.6 Conclusion

A greater women access to microfinance has the potential of reducing the gap in labor

market participation across genders in developing countries. In this project, we have

exploited the quasi-random variation in women access to microcredit generated by

a unique expansion strategy adopted by SEWA Bank in Ahmedabad. The strategy

was based on the formalization and expansion of loan collection officers between 1999

and 2007. Since SEWA Bank was the only microfinance institution in the city until
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Table 3.5: Access to credit reduces number of children
N. children under

10 (2009 data)
N. children under

10 (2009 data)
N. children under

15 (2014 data)
N. children under

15 (2014 data)
Years - Commission Saathi (350) -0.017˚˚ 0.001 -0.017˚˚ -0.004

(0.0072) (0.0074) (0.0088) (0.0078)

D45 (45 years or less in 1999) 0.532˚˚˚ 0.603˚˚˚

(0.0359) (0.0401)

D45*Y. Saathi -0.019˚˚ -0.015˚

(0.0081) (0.0084)
Observations 3247 3247 3053 3053
Mean 0.460 0.460 0.515 0.515
Mean (D45=1) 0.511 0.511 0.566 0.566

SE in parenthesis. Every specification controls for muslim religion and raster FE.

2007 and it exclusively serves women, it generates quasi-random variation in women

access to microfinance.

We take advantage of this setting to evaluate the medium and long term impact

that a greater women access to microfinance loans might have on female labor force

participation and related socio-economic and demographic variables. In this project

we have found that access to microfinance has the potential of persistently increasing

female labor force participation. According to our results, the long-term impact

on labor force participation is driven by a greater activity of women on household

businesses. Our analysis is not conclusive regarding the impact of microfinance on

female empowerment.

Our results also show that a greater access to microfinance is associated with an

increase of the share of income household produced by women. Nonetheless, this

effect fades out in the long run. All in all, access to microfinance do not have an

impact on household welfare measured as income per capita. Interestingly, we exploit

the fact that we can look to long term effects to conclude that a greater access to

microcredit might have a persistent negative impact on fertility.
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4

Coordination and Gains from Relational Contracts:
Evidence from the Peruvian Anchovy Fishery

4.1 Introduction

When access to formal contracts is limited, commercial partners rely on informal

agreements to coordinate their actions and improve upon spot market outcomes.1

While firm-level gains of relational contracting have been recently documented (Bar-

ron et al., 2017; Macchiavello and Miquel-Florensa, 2017), less is known about the

industry-level gains. These agreements determine the allocation of inputs and sellers

across markets, and therefore, may influence the performance of other firms outside

the relationships.

As self-sustained agreements, relational contracts exist whenever parties are pri-

vately better off.2 However, it is not theoretically obvious whether these agreements

1 There is ample descriptive evidence on the usage of informal mechanisms in supply chain inter-
actions. Relevant examples are Macaulay (1963), Sako and Helper (1998) and Greif (2005).

2 This has been highlighted by the extensive theoretical literature regarding the conditions that
make relational contracts sustainable. As pointed out by the incentive compatibility constraints in
these models, parties can commit to costly actions only if they expect a stream of rewards in future
interactions. Malcomson (2013) presents a thorough literature review.
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generate positive or negative spillovers. Such knowledge can be beneficial for policy-

making, especially in developing countries (Fafchamps, 2004, 2017). The extent to

which informal contracts determine allocative efficiency and the mechanisms under-

pinning their spillovers are questions that remain unanswered.

I empirically investigate these questions in the context of the Peruvian anchovy

fishery in which a large number of small independent vessels (sellers) supply anchovies

to fishmeal processing plants (buyers). This set-up is ideal for the study of informal

contracting for three main reasons. First, there are clear advantages of coordination

between sellers and buyers. In any location (port), fish supplies are highly variable

(unpredictable fish availability) and the processing, as well as the unloading capacities

of fishmeal plants, are fixed. These conditions give both buyers and sellers incentive to

engage in long-term contracts to secure a more efficient use of their production units.

Second, coordination can only occur using informal agreements. Formal contracts

are extremely difficult to draft and enforce. Moreover, regulation deters buyers from

acquiring small vessels. Third, extraordinarily detailed transaction and production

data are available in this industry. Geo-coded fishing trajectories allow me to observe:

(i) A measure of sellers’ transaction cost: queuing time at the destination port, and

(ii) sellers production choices (where to harvest the fish and where to unload) that

precede each trading event.

In conversations with industry practitioners, they pointed out that supply and

demand assurance concerns play a prominent role in the industry. Processing plants

at a specific location face continuous changes in anchovy availability. In this setting,

they turn to their network of relationships to guarantee a more regular flow of supply

in low fish availability scenarios.3 On the other hand, multiple vessels crowd high fish

3 Supply assurance is a primary concern among buyers. Indeed, they also own large vessels (made
of metal) to smooth their exposure to high anchovy variability. Most independent sellers in the
industry are small vessels (made of wood), which for regulatory reasons are prohibited of being
vertically integrated.
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availability areas and generate unloading congestion in the associated ports. Small

independent vessels count on their related buyer to receive unloading priority and

to avoid selling partially spoiled anchovy for a lower price. The first goal of the

empirical analysis is to document the use of relational contracts by evaluating the

extent to which they provide supply and demand assurance.

Empirically, I compare the production choices and transaction characteristics of

independent sellers operating with and without a relational contract. Concretely, I

contrast the changes in these transaction features when players are exposed to distinc-

tive contingent scenarios in which coordination is required. First, analysis indicates

that relational contract vessels are less likely to leave the departing port to take

advantage of greater fish availability in neighboring markets. Due to technological

reasons, fishing in an alternative fishing zone implies unloading in a different port.

Consistent with provision of supply assurance, I show that related vessels lose surplus

(catch a lower amount) as a consequence of forgoing these attractive fishing opportu-

nities. Second, I also show that this loss is compensated in future transactions that

take place under a different fishing scenario. Specifically, when the departing port is

exposed to high fish availability, relational contract vessels face a lower transaction

cost. The probability of trading after a long queue, defined as queuing for five hours

or more, is 20% lower. A long queue is associated to a reduction in the protein con-

tent and the price of the anchovy. I provide evidence that relational contract vessels

cut in front of other non-related vessels at the queue.4 Thus, empirical analysis sug-

gests that parties draw upon relational contracts to cope with the exposure to highly

variable supply conditions.

Regarding the empirical strategy, two comments must be made. First, an indica-

tor of relational contracts is constructed based on the detailed trading records his-

4 As shown later in subsequent sections, operating under an informal agreement does not determine
the arrival order at a given port.
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tories. I follow previous literature (Macchiavello and Morjaria, 2015a; Macchiavello

and Miquel-Florensa, 2017) and define two parties to be in a relationship if they have

strongly traded along multiple consecutive production seasons. The logic behind this

is that the use of relational contracts is reflected in long-term relationships. Second,

results are unlikely to be driven by selection. Since I control for seller fixed effects in

every specification, time-invariant heterogeneity is not a concern.5 Moreover, results

do not rely on the absence of selection on time-variant characteristics but on a much

weaker assumption.

Then, I explore the industry effects of private informal agreements. By influ-

encing sellers’ choices of where to operate and look for a buyer, relational contracts

shape the allocation of independent sellers and supply across ports (local markets).

Consequently, the use of relational contracts imposes both negative and positive ex-

ternalities on agents engaged exclusively in spot market transactions. On the one

hand, a greater number of vessels with relationships at a specific port increases the

queuing time for non-related vessels operating at the same port. On the other hand,

a greater number of vessels operating with relationships in the industry decreases the

number of independent sellers that conglomerate in high fish availability areas. Every

relational contract vessel predominantly fishes in one port, the one where its related

buyer is located. Therefore, it reduces the congestion at unloading, thus smoothing

queue times across ports.

In order to investigate whether relational contracts generate positive net exter-

nalities, I compare measures of congestion and transaction costs across local markets

with different levels of exposure to relational contracts at neighboring markets. After

controlling for market conditions in each production season, I show that a greater

exposure to relationships reduces the intensity of congestion in high availability sce-

5 Capital technology and crew ability are highly stable over the period under analysis and they
should also be captured by the seller fixed effects.
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narios. Thus, a greater share of relationships in the industry decreases the transaction

costs (queuing time) for all sellers when markets are exposed to expected congestion.

Spillovers are positive for sellers operating with and without informal agreements.

Finally, I use my estimates to quantify the gains of relational contracts. An in-

crease of one standard deviation in the share of vessels operating under a relationship6

generates net gains of US$ 208,000 per year in producers’ surplus, which is equivalent

to 1%. Calculations include both the positive spillovers of relational contract as well

as the private costs of sustaining these agreements. All in all, results suggest that the

fractions of transactions mediated by relational contracts is not socially efficient.

Understanding the gains of informal institutions such as relational contracts is

particularly important for developing countries. First, courts are often ineffective and

prohibitively expensive for small firms, both in terms of money and time (Fafchamps,

2004; Bigsten et al., 2000). Second, it is common that small firms with and without

long-term relationships coexist in the same industry (Macchiavello and Morjaria,

2015b; Macchiavello and Miquel-Florensa, 2017). My results suggest that in a context

of contractual imperfections and highly variable supply conditions, which characterize

many agricultural and natural resources supply chains in these countries, informal

vertical coordination is beneficial for the welfare of small firms and the efficiency of

the industry. It supports policies that promote the use of long-term relationships such

as generating relevant information to make parties more accountable (e.g. quality

certifications) or creating specialized courts that efficiently solve industry specific

disputes.

This paper contributes to different strands of the empirical development and or-

ganizational economics literature. First, it relates to recent literature that documents

the use of relational contracts to coordinate responses and cope with unpredictable

6 In this hypothetical exercise, the share of vessels operating under a relationship increases from
58% to 79%.
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changes in market conditions. Barron et al. (2017) and Gil et al. (2017) provide

evidence on the effectiveness of informal vertical coordination in the context of film

distribution and the airline industry, respectively. The most closely related work is

Macchiavello and Miquel-Florensa (2017). Among other contributions, they show

that coffee producers (mills) and buyers (exporters) in Costa Rica offer each other

supply and demand assurance. In this context, relationships are effective in coping

with coffee mill’s overproduction due to unexpected good weather conditions. More

broadly, my project is also relevant for the literature that links formal vertical rela-

tionships and coordination.7. For instance, Forbes and Lederman (2009, 2010) shows

that major airlines are likely to integrate regional routes that are largely exposed

to bad weather. Moreover, vertical integrated firms coordinate more effectively as a

response to weather shocks, thus reducing flight delays and cancellations.

This paper also relates to the literature that explores the origin and consequences

of inter-firm relationships in developing countries. This research has traditionally

focused on reputation concerns (Banerjee and Duflo, 2000; Macchiavello, 2010) and

access to credit (McMillan and Woodruff, 1999; Ammon, 2016) as main drivers of re-

peated interactions. This paper, as well as Macchiavello and Miquel-Florensa (2017),

are the first to show that insurance motives also explain the existence of strong and

persistent relationships. This is particularly important in domestic supply chain re-

lated agriculture and other natural resources that are exposed to supply uncertainty.

Finally, this paper is related to other studies that focus on another aspect of

the Peruvian anchovy fishery organizational structure: vertical integration. While

Natividad (2014) shows that integration leads to substantial productivity increases,

Hansman et al. (2017) complements this result by showing that it also leads to an

increase in output quality. Unlike these projects, I study the consequences and mech-

7 Lafontaine and Slade (2007) and Bresnahan and Levin (2012) present a thorough review of the
empirical literature on vertical integration.
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anisms behind long-term relationships.

The rest of the paper is organized as follows. Section 4.2 briefly characterizes the

Peruvian Fishmeal industry. I present the main characteristics of players and how

they interact in a context subject to highly variable supply conditions. Section 4.3

describes the unique data I use in this project. Section 4.4 outlines the mechanisms

for the existence and gains of informal vertical coordination. It also sets two testable

implications: (i) Sellers and buyers use informal agreements to effectively cope with

supply uncertainty, and (ii) Relational contracts generate gains by reducing trans-

action costs for all sellers, even those with no relationship. Section 4.5 shows the

empirical analysis for each hypothesis. I discuss the assumptions behind the empiri-

cal methodologies and I display the results. Finally, Section 4.6 concludes.

4.2 Industry Background

The empirical setting is the Peruvian anchovy fishery, the largest single species fish-

ery in the world.8 Almost all anchovy caught in Peru are used to produce fishmeal,

a flour-like substance that is used as high protein feed in livestock production and

aquaculture.9 Together, anchovy extraction and fishmeal production represent be-

tween 1% and 1.5% of Peruvian GDP (Christensen et al., 2014). Indeed, it has a

similar importance relative to the agricultural sector in United States.

In this industry, sellers and buyers interact in an environment that is subject to

contractual imperfections and highly variable supply conditions as I explain below.

8 Peruvian Anchovy represents 8.5% of all fish caught worldwide, including all species (FAO, 2016)

9 As a sub-product of this process, plants also produce fish oil. Fishmeal and fish oil represents
82% and 18% of the industry exports, respectively.
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4.2.1 Production

The production process is as follows. Each day during a fishing season, industrial

vessels (sellers) start their fishing trips from different ports along the Peruvian coast

looking for attractive fishing spots. These trips last for about 20 hours on average,

which include around 9 hours of commute and 11 hours of one or multiple fishing

attempts. Thus, most of the vessels only perform one fishing trip per day. Once a

vessel catches some anchovies, it returns to a port to look for a fishmeal plant (buyer).

This port may or may not be their port of origin. When a buyer is found, the vessel

delivers the anchovies to the unloading station of the buyer and is paid the market

price.

There are two types of vessels defined by the regulatory framework: wooden (597

units) and metal (474 units) vessels. There are stark differences between the two.

First, wooden vessels are much smaller and belong to the small firms in the industry;

82% are single-vessel owner firms. On average, they can store one-fifth the catch of

a metal one. Second, wooden vessels do not have cutting edge echo-sound radars

nor electronic refrigeration systems to keep the anchovies fresh for long periods.10

Third, the Peruvian government has restricted owners from possessing both metal and

wooden vessels at the same time. Consequently, vertical integration only operates in

the metal vessel regime and wooden vessels rely exclusively on the spot market or on

other types of contracts.11 Given the focus of this paper on informal agreements and

coordination, I take advantage of said characteristic and focus only on the behavior

of wooden vessels. These vessels represented 50% of unloading events between 2009

and 2014 and were responsible for 20% of the total amount of anchovy caught each

10 See Appendix C.1 for more details.

11 Wooden vessels do not rely on formal contracts to ex-ante agree on production choices and
transaction characteristics (Natividad, 2014).
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season.12

Finally, on the demand side, an average of 54 fishmeal processing plants operated

per season during 2009-2014.13 They are located in 9 ports distributed along the

Peruvian coast. In addition to having a limit on its processing capacity, each firm also

has a limit on its unloading capacity.14 Most fishmeal plants are vertically integrated

since their owners also own multiple metal vessels.15

4.2.2 Variable Supply Conditions

The productive process takes place in an environment with highly variable supply

conditions. Fish availability is tightly driven by the unpredictable Humboldt current

ecosystem.16 Thus, supply at each port continuously alternates between high and low

levels.

Under these conditions, it is hard for fishmeal plants to guarantee a smooth stream

of fish for production. When the amount of anchovy at the port is scarce, processing

plants operate with a high share of idle capacity. On the other hand, when it is

abundant, a high number of vessels crowd the area, which generates congestion during

unloading. In this case, sellers face relatively long waiting times at the destination

port before a transaction takes place. Given that fish are highly perishable, longer

queuing time while unloading increases the probability that the catch will be sold for

12 By regulation, each vessel is responsible for a fixed share of the total allowable catch (individual
quota). In the period under analysis, wooden vessels were assigned 20% of the total catch.

13 They belong to multi-location firms. On average, a processing firm owned a plant in 2.4 different
ports.

14 Plants are linked to one unloading station nearby in the ocean. Each station can unload, at most,
two vessels at the same time. Figure C.2 (Appendix C.3) shows a picture of an unloading station.

15 Vertically integrated buyers are responsible for 96% of the fishmeal production in the period
under analysis.

16 Medium term changes in temperature, salinity and chlorophyll-a concentration interact with
higher frequency changes in wind speed and ocean roughness.
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a lower price due to a reduction in the protein content.17 As a rule of thumb, industry

practitioners agree that in the case of wooden vessels, the anchovies start losing value

10 hours after being caught.

4.2.3 Transactions

At each trading event, commercial parties negotiate future obligations. Fishermen

use radio communication to agree upon transaction terms. This happens around

five hours before a vessel arrives at the destination port, which is the average return

traveling time of a wooden vessel. In those conversations, plant managers gather

information on the amount of product and the exact time it was caught. The latter

provides a proxy of catch freshness.18 On the other hand, vessel managers receive in-

formation on price and the approximate time to unload. Each side of the transaction

can talk to multiple firms. Although the terms of the transaction are pre-established

in those conversations, they are finalized once the ship reaches the destination port.

At that time, the vessel finds out how long it must wait before unloading (queuing

time). At the same time, the plant manager sends a specialist to check the charac-

teristics of the product. After the specialist’s report, one of three scenarios occurs:

(i) the transaction takes place at the market price, (ii) price is adjusted downward to

take into account the level of spoilage in the catch or (iii) transaction does not take

place and seller looks for another buyer. The lapse of time between the beginning

of the negotiation and the transaction opens the door for an opportunistic breach of

obligations. Since commercial partners cannot fully insure against shocks in supply

availability using spot markets, they draw upon pre-determined agreements such as

17 As the fish spoils, proteins are broken down to amines, reducing the protein content of the
final product (Ricque-Marie et al., 1998). High protein-content fishmeal (super-prime) is 10% more
expensive than low protein-content fishmeal (standard). The average price of standard fishmeal from
Peru is US$ 1,380 per ton (Jacobsen commodity prices).

18 According to industry experts, freezing the fish is not an option. In addition to the high cost of
energy, defrosting the anchovies also reduces the protein content of the fishmeal.
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relational contracts and vertical integration.

4.3 Data

In order to study whether informal agreements influence transactions characteristics

and production choices, three categories of information must be obtained: (i) A long

trading history for each industry player, (ii) An accurate assessment of the identity of

each seller and buyer in every transaction, and most importantly (iii) A connection

between each trading event and the transaction’s terms and production choices that

led up to it. Although it is challenging to obtain databases that include categories

(i) and (ii), especially in a developing country setting, a few projects have succeeded

in doing so (Macchiavello and Miquel-Florensa, 2017; Macchiavello and Morjaria,

2015b). This project is exceptional in that it accesses information in category (iii).

In addition to observing the sellers production choices that precede each transaction,

data allow me to observe a key component of seller transaction cost: queuing time at

the port of destination. All the information used in this project has been recorded by

the Peruvian Ministry of Production to monitor compliance with regulation.19 The

data are composed of:

1. Transaction history: A transaction takes place when a seller unloads its catch

at a processing plant. I observe all transactions for every industry vessel during

the 2005-2014 period. For each of them, I observe the ID of each party: seller

and buyer, the amount of anchovy traded, the port where the unloading took

place and the exact time of the transaction. 20 One caveat is that I do not

have information on the transaction price. Nonetheless, I have received access

19 Peruvian anchovy regulation aims to guarantee the sustainability of the industry, to increase its
efficiency and to reduce negative spillovers on health and artisanal fishing. Regulation is described
in Appendix C.2.

20 Since each unloading can take more than one hour, I observe the hour and minute of the day
that the unloading process starts and finishes. A vessel unloads once per fishing trip.
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to all the unloading records of one buyer, which represents 7% of both fishmeal

production and spot market transactions. In this complementary database, I

can observe the prices of every transaction transferred to this buyer through

the spot market.

2. Sellers and buyers’ ownership history and other characteristics: I ob-

tained access to the registry of each vessel and processing plant that participated

in a transaction within the time frame at issue. First, the registry contains own-

ership history for each vessel and plant. The latter plays a relevant role when

defining long-term commercial relationships between sellers and buyers. Given

its importance, I have combined the official ownership records with a detailed

list of mergers in the sector during the 2005-2014 period.21 I have also used

these records to construct an experience measure for each owner. Second, for

each of these production units, I observe the production capacity. In the case

of vessels, it corresponds to storage size. This establishes an upper limit on

the amount of anchovy that can be caught in one fishing trip. In the case of

processing plants, capacity is measured by the maximum amount of anchovy

that can be processed into fishmeal in one hour. Finally, in the sample, I can

also observe the year each vessel was constructed.

3. Geo-coded fishing trips’ trajectories: From 2009 onwards, I have gained

access to the vessel location monitoring system. In this database, I observe the

location of each vessel once per hour during the fishing season. The granularity

of this database is outstanding. In addition to the coordinates, these records

include the exact time, speed and direction associated with each geo-referenced

point. This information has been collected by the Peruvian Ministry of Pro-

21 Data have been constructed based on the financial reports of large firms in the industry, as well
as an exhaustive review of industrial news in the 2005-2014 period.
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duction to ensure that vessels do not fish in restricted areas.22 Each vessel is

required to travel with a homogenized GPS device and report its location once

per hour.23 GPS records allow me to link each trading event to key transaction

terms, as well as to the seller’s production choices that precede it. For instance,

I am able to observe the port of origin, chosen fishing zone and port of des-

tination for each trip. I am also able to measure the distance and time that

elapses between one point and the other. It is important to highlight that this

information allows me to define a measure of seller transaction cost: queuing

time. As explained above, the greater the time the anchovy spends on the boat,

the lower the price sellers will receive for the catch.

An important challenge in the empirical analysis was to match the historical un-

loading records with the hourly GPS database. Guided by previous literature (Na-

tividad, 2014), I followed two steps: (i) First, I used geo-coded coordinates to define

fishing trips for each vessel. A trip includes a port of origin, at least one fishing

attempt and a port of destination. In the case of purse-seiners, setting and pulling

out the net takes approximately one or two hours (FAO, 2003). Therefore, it is

possible to recognize fishing attempts by looking at dramatic drops in speed24 and

directional changes in the GPS data25. (ii) Then, I combined the constructed fishing

trip database with the unloading records. For the matching process, I considered the

unique vessel ID, the port of destination, as well as the date and time of the unloading

event. For the empirical analysis, I only kept those seasons for which I could assign a

22 The minimum distance from the coast that these vessels can fish is five nautical miles. This ban
aims to protect artisanal fisheries

23 It is relevant to note that messages are automatically recorded by a central computer and are not
subject to human error when copying coordinates.

24 A wooden vessel usually travels at a speed of between 10km/h and 12km/h. When it reduces
speed under 3km/h, I considered that point a fishing attempt. The same fishing speed threshold is
used by Natividad (2014).

25 I show an example of a fishing trip in Figure C.3 (Appendix C.3).
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Table 4.1: Summary statistics - main variables in analysis

Mean St. Dev.

Trip time (h) 22.01 10.26

Queuing time (h) 2.43 3.18

Distance going in (km) 51.22 49.28

Distance going back (km) 47.71 28.30

Capacity used (St. Share) 65.72 30.10

Yield (tons) 46.71 28.67

(Yield/Trip time) 2.50 1.86

N. Vessel 572

N. Vessel-season 2,908

N. Trips 46,249

GPS trip to 80% or more of the unloading events.26 Consequently, the data analysis

in this project is confined to six fishing seasons in the 2009-2014 period.27

Summary Statistics

The empirical analysis focuses on 572 independent wooden vessels. In a representative

season, a vessel performs 19.7 fishing trips. From all these trips, I observe detailed

geo-reference fishing trajectory for 81% of the trips. Therefore, the final sample under

analysis is composed of 46,249 fishing trips.

An average trip takes around 22 hours (Table 4.1). Generally, a wooden vessel

takes 4.5 hours to travel from the port of origin to the fishing zone. Once at the

fishing zone, they spend around 10.5 hours fishing. During this time, they look

26 In the six seasons under analysis, on average 86% of the unloading events were matched to a
fishing trip. For the rest of the seasons, I only matched 53%.

27 The six seasons are: 2009-I, 2009-II, 2010-I, 2013-I, 2013-II and 2014-I.
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Figure 4.1: Local markets: port-fishing zones pairs

for good spots and perform an average of three fishing attempts. Then, traveling

back from the fishing zone to the destination port also takes around 4.5 hours. On

average, the traveling distance to and from the fishing zone is around 50km. Finally,

when vessels arrive at the destination port, they wait an average of 2.5 hours before

unloading (queuing time). With respect to performance, in a typical fishing trip, a

wooden vessel catches 47 metric tons of anchovy, which corresponds to two-thirds of

its storage capacity.

The industry is composed of local markets distributed along the coast. I define

each of these markets as a pair: a port and its respective fishing zone (Figure 4.1).

For each of the nine ports, which are separated by at least 50km, its fishing zone is

the set of points in the ocean to which that port is the closest.28

28 Formally, a fishing zone j (FZj) is the polygon of the Peruvian Ocean such that
argminp(dpx, pq)=j for all x P FZj .
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4.4 Informal Contracting, Mechanisms and Testable Implications

In this industry, there is a need for coordination. Since fish availability is highly

variable, processing plants at a specific port operate with a high share of idle capacity

some days while exposed to an abundant supply on others. In this setting, buyers

would like to guarantee a more regular flow of supply to increase their plant utilization

rate in low supply scenarios. Thus, buyers have the incentive to coordinate with

multiple independent sellers so they unload in their plants when anchovy availability

is relatively low.29 In the case of wooden units, coordination should also guarantee

that these vessels fish for anchovies near the buyer’s plant. In 96% of the cases, a

wooden vessel unloads at the closest port with respect to the chosen fishing location.

Coordination can take place under three different organizational structures: the

arm’s length market, formal and/or informal agreements. Nonetheless, the first two

are not viable alternatives. First, markets fail to deter opportunistic behaviors. To

coordinate under the market, a buyer needs to contact vessels either before they start

their fishing trip or when they are about to return to unload. In both cases, parties

should agree to terms that need to be executed later in the future. Therefore, parties

have the chance to renege on their commitments: A vessel can break its promise to

fish nearby or a buyer can change the price it promises for the fish.30 Second, in

an environment of variable supply conditions and contractual imperfections, formal

contracts are hard to draft and expensive to use both in terms of money for the small

sellers,31 and in terms of time for the buyers.32

29 Although most buyers use their vertically integrated fleet to get around this concern, it is not
enough. The average plant operates at 38% and 71% in low and high supply fishing scenarios,
respectively. I will define those scenarios in the next section.

30 Carlton (1979) and Pirrong (1993) offer other theoretical and empirical examples in which spot
market mechanisms fail to coordinate the needs of buyers and sellers.

31 Small firms are unlikely to use courts in developing countries (Fafchamps, 2004; Chemin, 2010).

32 The catch of each wooden vessel represents a small share of total fishmeal production of a plant.
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I argue that commercial partners in this industry draw upon informal agreements

to coordinate their actions. If this is the case, sellers should choose to fish close to

their related buyer location in low anchovy availability scenarios. This choice entails

giving up some surplus. In order to provide this supply assurance, a seller might

forgo opportunities of getting a greater catch in different fishing zones. A seller will

take this costly non-contractible action only if it expects a greater future benefit from

maintaining the relationship. In exchange, a seller should receive a flow of payments.

Those can take two forms: (i) a stream of direct transfers of money, for instance, a

greater price per ton in every transaction. Or (ii) a stream of future expected favors

that increase vessels’ returns. Given the paucity of data on prices, I will mainly focus

on the second type of payment. Low supply scenarios alternate with high ones. In

the latter, congestion is generated at the destination port. Vessels need to queue for

a long time before unloading their catch, which is associated to a reduction in the

protein content and the price of the anchovy. I expect that vessels with relational

contracts receive unloading priority from their related buyers. This is particularly

important for wooden vessels that do not have a refrigeration system.

The first goal of this project is to provide empirical evidence that commercial

partners effectively rely on informal agreements to cope with the consequences of

supply uncertainty. Sellers and buyers assent to take some costly non-contractible

actions because they expect to be compensated in the future. In the theoretical lit-

erature, these agreements are called relational contracts (MacLeod and Malcomson,

1989). They are sustained by the fear of losing a valuable relationship and are em-

pirically reflected in long-term relationships (Sako and Helper, 1998; Menard, 2004).

I hypothesize that a seller with a relational contract will renounce attractive fishing

opportunities in low supply scenarios in exchange for receiving unloading priority at

a different time when anchovy availability is high.
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Hypothesis 1: Sellers and buyers effectively use informal agreements to

coordinate their operational choices across different contingent scenar-

ios.

Relational contracts do not only influence the selection of commercial partners,

but also the choice of where to trade which, in turn, affects other production deci-

sions. In this industry, vessels under an informal agreement mainly operate in the

local market (port) associated with its related buyer and they choose the fishing lo-

cation accordingly. Thus, informal contracts influence the allocation of independent

sellers and supply across local markets. Since it determines the extent to which al-

locative efficiency is achieved, it is relevant to investigate the gains arising from a

greater incidence of relational contracts. In particular, it is important to explore the

impact on the returns of firms that operate without a relational contract. There are

two reasons for this. First, although firms operating under a relationship are bet-

ter off with than without it,33 it is not theoretically obvious how those relationships

affect other firms in the industry. Second, while it is common to find similar firms

operating with and without relational contracts in industries subject to contractual

imperfections (Macchiavello and Miquel-Florensa, 2017), little has been done to doc-

ument the consequences of more informal vertical coordination on the performance

of non-related firms.

I focus on the transaction costs faced by sellers in this industry. In markets

with contractual imperfections, prices do not necessarily adjust to take these costs

into account (Carlton, 1979, 1978). Thus, a greater share of non-related vessels is

partially a non-pecuniary externality on vessels without an informal contract. A

policy that alters the number of relational contracts in the industry is likely to impact

33 It is captured in the incentive compatibility constraints of theoretical models (Levin, 2003; Baker
et al., 2002).
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the behavior and welfare of non-related sellers. In this industry, a key component of

the transaction costs is queuing at unloading and selling the catch in sub-optimal

conditions.

An increase in the share of sellers with a relational contract augments the level of

segmentation in the industry. New independent sellers with a relationship will mainly

operate in the port where its related buyer is located. Consequently, there are two

effects in transaction costs. First, analyzing each port individually, each new related

vessel will face a lower queuing time in high supply scenarios while every other seller

will face a greater one. It generates a negative spillover. Second, considering all ports

together, new related vessels in a specific port will decrease the congestion level in

neighboring markets, particularly when they are exposed to a high supply scenario.

Even if the fishing conditions are more attractive in a neighboring area, new related

vessels will be less likely to operate there. The reduction in congestion will decrease

the transaction costs of all vessels, both those with and without relationships in neigh-

boring zones. Thus, market segmentation generates a positive spillover. I expect the

segmentation effect to dominate the negative spillover within each local market. I

hypothesize that ports that are exposed to a greater share of relationships in neigh-

boring ports will have lower congestion and much smaller loss due to long-queues.

Hypothesis 2: A greater share of relational contracts in the industry

increases players efficiency by reducing the loss associated with transac-

tions costs.

4.5 Empirical Analysis

In this section, I construct an empirical test for each hypothesis laid out in Section 4.4.

In regards to the first hypothesis, I compare the changes in trip characteristics among
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vessels with and without relational contracts when they are exposed to a fishing

scenario in which coordination is needed. I use an analogous empirical method to a

difference-in-differences strategy. This analysis is performed at the fishing trip level.

For the second hypothesis, I estimate reduction in indicators of queuing time/loss in

high supply scenarios as a consequence of being exposed to more or less relationships

at neighboring ports. I perform this analysis at the local market (port) level. Before

explaining those empirical strategies in greater detail, I start this section by presenting

the measures for relational contracts and relevant fishing scenarios.

4.5.1 Relational Contract Indicator

Since relational contracts are informal agreements, they are generally unobserved

variables in research projects. I follow previous literature (Macchiavello and Miquel-

Florensa, 2017; Macchiavello and Morjaria, 2015a), and take advantage of the lengthy

and comprehensive history of seller-buyer transactions to propose an indicator of re-

lational contracts. It is important to note three characteristics of independent sellers

commercial relationships. First, the average seller-buyer link is strong and persistent.

A representative independent seller trades 74% of its seasonal catch with the same

buyer. From this point on, I refer to this buyer as the seller’s most important buyer.

More than 20% of all independent sellers trade exclusively with the same buyer during

each season. In Figure 4.2 (Panel A), I plot the seasonal share sold to the most impor-

tant buyer at different quantile levels. Furthermore, with a probability of 60%, this

independent seller keeps the same most important buyer from one season to the next.

Second, the more persistent the commercial relationship, the stronger it is. Contin-

gent on trading with the same most important buyer during two consecutive fishing

seasons, an independent seller trades 81% with that buyer.34 Finally, independent

34 In contrast, those who trade with a different most important buyer, only trade 67% on average
with the same buyer. In Figure 4.2 (Panel B), I show that a higher probability that a seller-buyer
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(a) Share sold to single buyer by quantile (b) Probability of keeping the same MIB in t+1

Figure 4.2: Strong and stable commercial relationships - wooden vessels

sellers trading behavior is not mechanically generated. As a lower bound, I calculate

the average share sold to the most important buyer under the hypothetical scenario

in which every wooden vessel proportionally allocates its catch among buyers at the

chosen port of destination for each trip.35 Under this assumption, an independent

vessel would sell an average of 26% to its most important buyer, and this indicator

would range from 15% (10th percentile) to 40% (90th percentile).36 Then, I can assert

that a seller strongly trades with a specific buyer when it sells 40% or more of its

seasonal catch to the same commercial partner.

Given the evidence discussed in the previous paragraph, I define a seller and a

buyer to be in a relationship if they have traded 40% or more of the vessels seasonal

catch during three consecutive seasons. As in Macchiavello and Miquel-Florensa

link subsists during two (three) consecutive seasons is associated with a greater average share sold
within the relationship.

35 The catch is assigned in direct relationship to the capacity of each buyer at every port. I also
consider a scenario in which the catch was evenly distributed across buyers without considering the
differences in capacity. I chose to work with the first hypothetical scenario because it is the one that
reports the highest mechanically generated relationships between independent sellers and buyers.

36 Figure 4.2 (Panel A) shows evidence that the strength of commercial relationships among wooden
vessels cannot be mechanically generated.
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(2017), I use a forward-looking definition37 that takes multiple seasons into account

because it better captures the role of future rewards in sustaining cooperation, which

is highlighted by the related theoretical literature (Baker et al., 2002). From an

empirical point of view, it also minimizes false positive (type I error) when defining

which seller-buyer links operate under a relational contract.

Having a relational contract is a dummy variable defined for every vessel in each

season. From all wooden vessels/season combinations in my sample, 58% have a

relational contract. Moreover, 99.2% of those under a relational contract are related to

only one buyer. According to this definition, 59% of anchovies caught by independent

wooden vessels are traded under a relational contract. Similarly, 58% of the wooden

vessel transactions take place within a relationship.38

Correlates of Relational Contracts

Although this study does not aim to identify the key determinants for the process

of relationship creation and destruction, I present a few comments on two related

questions: (i) Why don’t all wooden vessels operate in a relationship? (ii) Which

wooden vessels select into a relationship?

First, recall that this paper focuses on the market interaction between small sellers

and big buyers. While, in most cases, sellers own one wooden vessel, virtually all

buyers are vertically integrated firms.39 As has been confirmed through interviews, in

this context the buyers (large firms) are the ones that choose the number of related

independent vessels they want to work with. Therefore, it is not surprising that almost

37 A wooden vessel and a fishmeal processing plant operate under a relational contract starting
when they first establish a strong commercial relationship, provided they eventually consistently
trade 40% or more for three seasons in a row.

38 These trading patterns are aligned to other natural resource-related industries in developing
countries. In the case of coffee traded between mills and traders in Costa Rica, two thirds of
independent mills’ transactions occur under a relational contract (Macchiavello and Miquel-Florensa,
2017).

39 With at least one processing plant and multiple metal vessels.
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Table 4.2: Mean t-test of vessels’s characteristics by relationship status

Operating under a relationship at season t

YES NO Unconditional Conditional

Difference Difference

Vessel age (years) 23.71 24.59 -0.88 -0.85

(0.45) (0.48) (0.56) (0.56)

Storage Size (metric tonnes) 71.55 66.57 4.97*** 4.91***

(1.31) (1.46) (1.63) (1.65)

Owner experience (n. seasons pc1q) 11.42 10.87 0.55** 0.27

(0.18) (0.21) (0.27) (0.23)

Ln(Average Yield 2005-2007) 3.51 3.47 0.04 -0.02 pc2q

(0.02) (0.02) (0.03) (0.01)

N Vessel-Season 1,691 (58%) 1,217 (42%)

Note: In the conditional difference column, I control for season FE. Standard errors, in parenthesis, are clustered at the owner-vessel level.

(c1) I count the number of seasons from 2005-I onwards. It corresponds to the first season I can observe the transaction history.

(c2) Only in this regression, I also control for vessel size and age which may influence average productivity at baseline.

all processing plants (97%) operated with at least one related small independent

seller in the 2009-2014 period. Given the size of the respective plant at each port, a

buyer will have an additional relationship as long as the benefit of receiving supply

assurance compensates for its cost, which is mostly associated with the resources

spent on coordination. From the point of view of the average seller, data suggest that

there are net positive benefits of operating under an informal contract.40

Second, given that only some independent sellers operate under a relationship, I

now comment on characteristics that can select sellers into a relational contract. I

start by analyzing whether operating under a relationship is associated with a set

of time-invariant characteristics that can be observed in the data. As seen in Table

4.2, having an informal contract is not significantly associated with the age of the

vessel, the vessel owner’s experience in the fishmeal industry41 and the average trip’s

40 A vessel catches more per hour when it operates under a relationship. Evidence will be provided
in subsection 4.5.3.

41 Around 40% of wooden vessels changed owners in the 2009-2014 period. It is usually the case
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catch during the 2005-2007 period. However, operating a bigger vessel increases the

chances of operating under a relational contract. On average, sellers with an informal

contract possess a storage capacity that is five metric tons larger than sellers without

an informal contract (7% with respect to the baseline size, 67 metric tons). This gives

more weight to the fact that buyers seem to select vessels to enter into relationships

with. From the point of view of the buyers, they prefer to have relationships with

bigger vessels because they offer a higher degree of supply assurance. Other charac-

teristics that can potentially select sellers into a relational contract are the technology

on the vessel and the ability of the crew. From qualitative interviews, vessels did not

make changes to their technology during the 2009-2014 period. Importantly, none of

them installed an electric refrigeration system. Moreover, as explained in the previous

section, the crew of each vessel is highly stable.42 Therefore, these two characteristics

are also more likely to be time-invariant. I will control for seller fixed effects through-

out the entire empirical analysis, so time-invariant heterogeneity, both observed and

unobserved, should not be a primary concern. Finally, some unobserved time variant

characteristics may increase the chances that sellers enter into a relationship. This

source of selection is unlikely to drive the results of this project. Later in this section

I will explain that the results on this paper do not rely on absence of selection but

on a weaker assumption.

4.5.2 Relevant Fishing Scenarios

I test whether commercial partners use relational contracts to coordinate their ac-

tions across contingent states of the world. Vessels in a relationship should receive

that small firms are vulnerable to shocks. Therefore, they are likely to change ownership or go out
of business from one year to the other. In the Peruvian economy, 8.3% of small firms closed per year
in the 2010-2014 period (INEI, 2015).

42 From all wooden vessels’ employees, 87% have always worked in the same vessel. In addition, the
have worked an average of more than 10 years in the industry (APOYO, 2008)
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unloading priority in crowded ports in exchange for offering supply assurance to their

related buyers whenever it is required. In particular, I expect relational contract ves-

sels to renounce attractive fishing opportunities in neighboring ports. In this section,

I construct indicator variables for two relevant fishing scenarios: (i) Expected high

congestion and (ii) the existence of an attractive fishing opportunity in a neighboring

port.

First, I construct a proxy of fish availability at each local market, which is defined

as a pair of a port and its respective fishing zone.43 At each local market, I get a

measure of local relative supply by dividing the amount of anchovy caught in each

fishing zone by the maximum amount of fish that can be processed by all plants in

the associated port. To construct this measure, I consider the anchovy caught by

all vessels in the industry, including metal ones. The logic is that the location of

the vessels (predators) is a good proxy for the availability of anchovies (the prey).44

The more crowded a fishing zone, the better the fishing conditions. The role of the

numerator is to control for the mareographic productivity in each fishing zone.45 I

proxy fish availability by the quintile of relative supply at each local market. I choose

to use a discrete version of the measure of relative supply to avoid measurement

error.46

Figure 4.3 shows evidence of high supply variability in this industry. In this figure,

I plot the quintiles of relative supply for each week and port in my sample. In total,

I have 81 weeks (X axis) and 9 ports (Y axis). The figure shows that local supply

43 Fishing zones are shown in Figure 4.1

44 I borrow this strategy from the Oceanography literature. For instance, in the context of the
Peruvian anchovy fishery in 2008, Bertrand et al. (2008) shows that GPS records of fishing attempts
match the location of anchovy with an accuracy of 83%.

45 Due to differences in submarine topography, local markets are heterogeneous in terms of fish pro-
ductivity and consequently, in the level of installed processing capacity (Figure C.4 - Appendix C.4).

46 Measurement error can be generated by the fact that I only observe 81% of the fishing trips in
the seasons under analysis.
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Figure 4.3: Relative supply quintile across ports (Y axis) and weeks (X axis)

conditions show substantial fluctuation from one week to the next for the same port.

Even more so, within the same week, different ports are exposed to diverse relative

supply levels. A vessel faces a different market condition for each trip. While 20% of

trips are exposed to a local relative supply of 17% or less (quintile 1), another 20%

are exposed to a relative supply ranging between 59% and 245% (quintile 5). Now, I

define the indicators of each relevant fishing scenario at each port-day pair:

1. Expected high congestion: I define a local market to be exposed to expected

high congestion when its level of relative supply belongs to quintile five. As it is

shown in Figure 4.4 (Panel a), the average queuing time among wooden vessels

jumps by half an hour (30% with respect to the baseline) when the relative

supply reaches a high level (quintile 5). For all other quintiles, the queuing

time is always around the mean (1.7 hours).

2. An attractive fishing opportunity exists in a neighboring port: A port

is exposed to an attractive fishing opportunity in a neighboring area when the
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quintile of relative supply is greater in a close enough neighboring fishing zone

compared to the one associated with that port47. In Figure 4.4 (Panel b), I show

that a greater quintile of relative supply is associated with a higher catch per

trip. On average, the storage capacity used by wooden vessels increases by 4%

with each quintile of local supply. This suggests that the level of local relative

supply is a good proxy for fish availability. In the seasons under analysis,

an opportunity arises in 41% of the trips. An average wooden vessel takes

advantage of 20% of those opportunities.

With respect to the fishing scenarios, two comments are in order. First, it is

reasonable to assume that the changes in fishing scenarios are exogenous from the

perspective of wooden vessels. Since they represent 20% of the anchovy caught in

each fishing season, the changes in quintiles of relative supply are mainly driven by the

behavior of metal vessels. Second, an underlying assumption in the empirical analysis

is that all sellers know the fishing conditions at each local market. As confirmed by

interviews, fishermen share general information on fish availability. However, they

are less likely to explicitly indicate the exact location of an anchovy shoal.

4.5.3 Relational Contracts Enable Coordination

To test hypothesis 1, I use a strategy similar to a difference-in-differences methodol-

ogy. After controlling for time-invariant heterogeneity across sellers, I compare the

change in transaction characteristics and production choices of vessels operating with

and without a relationship whenever they are exposed to a relevant fishing scenario:

(i) Expected high congestion or (ii) the existence of an attractive fishing opportunity

in a neighboring port.

47 Formally, Opp.Dj “ 1rSpFziq ą SpFzjqs for some Fzi such that dpFzi, Pjq ď 120km where
SpFzjqs is local supply level at fishing zone j, Pj is port j. I consider all fishing zones at a distance
of at most 120km to the port of origin, which is the 95th percentile of distances between port of
origin and fishing zones among wooden vessels in my sample.
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(a) Average queing time at each port-season

(b) Average catch per trip

Figure 4.4: Trip characteristics by level of relative supply - wooden vessels

Empirical Strategy

Formally, I test the first hypothesis by estimating the parameters in equation 4.1. I

regress a characteristic of a fishing trip (yi,p,d) executed by vessel i at date d with port

of origin p on an indicator variable for vessel i operating under a relational contract in

season sspdq (1rRelational Contracti,sspdqs), an indicator variable for starting the trip

in a port p exposed to fishing scenario Z at date d (1rScenario Zp,ds)
48, its interaction,

48 Either being exposed to expected high congestion or an attractive fishing opportunity in a neigh-
bor port.
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and fixed effects for sellers (Θi), weeks (Θwpdq) and port-season pairs (Θp,sspdq)
49. In

all specifications, residual (εi,p,d) standard errors will be clustered at the seller level.

yi,p,d “ α ` β1.1rRelational Contracti,sspdqs ˆ 1rScenario Zp,ds`

β2.1rRelational Contracti,sspdqs ` β3.1rScenario Zp,ds`

Θi `Θwpdq `Θp,sspdq ` εi,p,d (4.1)

The coefficient of interest is β̂1. It represents the difference between the average

impact of Scenario Zp,d on yi,p,d for vessels operating under a relational contract and

the average impact of Scenario Zp,d on yi,p,d for vessels without a relational contract. β̂1

can be interpreted as causal only if, after controlling for Θi, Θwpdq and Θp, the average

unobserved characteristics would have changed in the same way when vessels with

and without relational contracts are exposed to non-standard fishing conditions50. It

implies that, in the absence of relational contracts, the expected change in a fishing

trip characteristic should be the same for all vessels. After controlling for time-

invariant heterogeneity across sellers, this method requires that any characteristic that

selects vessels into a relational contract should be uncorrelated with the probability

of being exposed to a non-standard fishing scenario. Three characteristics of the

empirical setting contribute to the fulfillment of this assumption. First, as shown in

49 Θi controls for the time-invariant heterogeneity across sellers. The seller fixed effects control for
both, observed (age and size) and unobserved heterogeneity (such as vessel’s owner social/managerial
skills). Θwpdq controls for fishing conditions that affect all ports in the same way within the same
week. For example, it controls different phases of the moon that affect the ocean tide. Since every
contiguous pair of seasons is separated by more than one week, week fixed effects are stronger than
controlling for season fixed effects. So, it takes heterogeneity across seasons that equally affects all
vessels and ports into account, such as the total number of players in the industry. Finally, Θp,sspdq

controls for market conditions that characterizes a specific port in particular season. For instance,
it controls for the number and capacity of buyers.

50 Formally, Erεi,p,d|Rel.Cont.i,sspdq “ 1,Scenario Zd,p “ 1,Θss ´ Erεi,p,d|Rel.Cont.i,sspdq “

1,Scenario Zd,p “ 0,Θss = Erεi,p,d|Rel.Cont.i,sspdq “ 0,Scenario Zd,p “ 1,Θss ´
Erεi,p,d|Rel.Cont.i,sspdq “ 0,Scenario Zd,p “ 0,Θss
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Figure 4.3, all ports are exposed to different levels of relative supply. Second, virtually

all buyers (97%) work with a related independent vessel. Therefore, they select some

vessels in every local market (port-season pair). Finally, from information collected

in interviews, players in the industry cannot perfectly predict the seasonal variability

in supply conditions at each port.

Note that vessels operating under a relational contract are always free to sell their

catch to any buyer they want. On average, 80% of their transactions involve their

related buyer. In order to further understand how relational contracts shape vessels’

production choices and transactions’ characteristics, I test whether the changes in

fishing patterns, as a response to 1rScenario Zp,ds, are heterogeneous among vessels

when trading with their related buyers. The strategy is expressed by equation 4.2.

yi,p,d “ γ1.1rRelational Contracti,sspdq “ 1sˆ1rScenario Zp,dsˆ1rRelated Buyer=1i,ds

` γ2.1rRelational Contracti,sspdq “ 1s ˆ 1rScenario Zp,ds

` γ3.1rScenario Zp,ds ` γ4.1rRelational Contracti,sspdq “ 1s

` γ5.1rRelational Contracti,sspdq “ 1s ˆ 1rRelated Buyer=1i,ds

`Θi `Θwpdq `Θp,sspdq ` α ` εi,p,d (4.2)

The coefficients of interest in this equation are γ̂1 and γ̂2. While the latter cap-

tures the impact of 1rScenario Zp,ds on fishing patterns for vessels that operate under

a relational contract independently of the trading partner identity, the former cap-

tures the additional impact when those vessels pointedly trade with their related

buyer. Since trading with the related buyer is only a possibility for those vessels that

operate under an informal agreement, transactions with a related buyer are a subset

of relational contract vessels’ transactions. Therefore, γ̂2 can be interpreted as the

impact of 1rScenario Zp,ds on fishing patterns when relational contract vessels do not
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trade with their respective related buyer. Otherwise, (γ̂1 ` γ̂2) can be interpreted

as the impact of 1rScenario Zp,ds on fishing patterns for relational contract vessels

contingent on trading with their related buyer. The proposed heterogeneous analysis

aims to confirm that sellers only receive unloading priority from related buyers, and

in exchange, they provide a higher degree of supply stability exclusively to related

buyers.

Throughout this section, the unit of observation in all regressions is a fishing trip.

I can characterize it by the sellers’ production choices and performance related to it,

such as the choice of a fishing zone, the choice of a port to unload and the amount

of anchovy caught per hour, among others. On the other hand, those fishing trips

can also be characterized by transaction characteristics. I observe a key measure of

sellers’ transaction cost in congested ports: queuing time. The more time the anchovy

spends on a boat, the greater the chance it will reach suboptimal condition. The loss

in anchovies value51 is the main component of sellers’ transaction cost in a high supply

scenario. I proxy the loss generated in congested ports by focusing on two variables:

queuing time52 and an indicator variable that takes value one whenever a transaction

takes place after a long queue. The latter corresponds to a queue of 5 hours or more53.

The sum of average trip from the fishing zone to the port of destination and the long

queue is 10 hours, which is the time in which the anchovy starts reaching suboptimal

conditions and losing value54. In this section, I worked with 46,245 fishing trips in six

51 Remember that the low-protein content fishmeal is 10% less expensive than the high-protein one.

52 For every trip, I can assess the moment in which the vessel arrives at the port and the exact
unloading time. The difference corresponds to the queuing time. A higher queuing time increases
the chances of selling the catch in suboptimal conditions. Ideally, I would like to measure the time
between the moment when the anchovies are caught and the unloading. Nonetheless, it requires
more assumption and, given the data available, has relatively lower precision.

53 More precisely, the cut-off is 4.7 hours, which corresponds to the higher quintile of queuing time
among fishing trips in my sample.

54 In fact, using price data from a single buyer that represents 6% of the transactions in my sample,
Table C.2 (Appendix C.5) shows that a long queue is significantly associated with a lower price.
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seasons. From those, 58% correspond to trips operated by sellers with a relational

contract.

Results

The first set of results confirms that in a context of contractual imperfections and

highly variable supply conditions, sellers and buyers draw upon relational contracts to

coordinate their actions across different contingent scenarios. The empirical analysis

suggests that commercial partners enter into long-term relationships to reduce the

costs associated with being exposed to continuous changes in market conditions. In a

nutshell, I found that sellers operating under a relationship receive unloading priority

from their related buyer in congested ports. In exchange, related sellers are more

likely to forgo attractive fishing opportunities in neighboring areas to provide a higher

degree of supply assurance to their linked buyers.

The main results of this section are shown in Tables 4.3 and 4.4. First, I show

how a specific transaction characteristic or vessel’s production choice changes when

vessels operating under a relational contract are exposed to a market scenario that

requires some coordination. As stated before, I consider two scenarios: Expected high

congestion and an attractive fishing opportunity in a neighboring port. The control

group is composed of those vessels that do not operate under an informal agreement.

The difference in characteristics’ changes among vessels with and without a relational

contract should be interpreted as the causal impact of operating under a relationship

when a seller is exposed to a particular scenario. Those results are shown in Panel

A (β̂1) of Tables 4.3 and 4.4.55 Moreover, in Panel B, I explore whether the changes

According to this estimation, vessels receive 1% less per ton of anchovies. These results should
be taken as a lower bound because they might also reflect the strategy of this buyer to avoid old
anchovies from wooden vessels.

55 Since transaction characteristics are only observed when sellers decide to fish, it is important to
rule out that operating under a relational contract influences the probability of starting a fishing trip.
Table C.4 (Appendix C.7) shows that this is not the case. More importantly, informal agreements
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Table 4.3: Relational contract provides unloading priority under a expected high
congestion scenario

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

Queuing 1Long N. vessels N. vessels

time queue] queuing jumped

at arrival at the queue

Panel A - Equation 4.1

1[Rel. Cont. x E.H. Congestion] pβ̂1q -0.345*** -0.046*** -0.064 0.216**

(0.105) (0.013) (0.106) (0.104)

Panel B - Equation 4.2

1[Rel. Cont. x E.H. Congestion x RB] pγ̂1q -0.798*** -0.095*** -0.613*** 0.155

(0.167) (0.022) (0.165) (0.168)

1[Rel. Cont. x E.H. Congestion] pγ̂2q 0.301* 0.029 0.424** 0.089

(0.176) (0.022) (0.176) (0.177)

pγ̂1q + pγ̂2q -0.497*** -0.063*** -0.189* 0.244**

(0.107) (0.013) (0.108) (0.107)

Mean 2.43 0.20 3.24 -0.15

N. fishing trips = 46,245 & N. vessels-owners= 819 & N. vessels=572.
S.E. (in parenthesis) are clustered at the vessel-owner level. * pă0.1, ** pă0.05, *** pă0.01.
Note: Rel. Cont = relational contract; E.H. Congestion = E rhigh congestions; RB = related buyer.

in transaction characteristics and production choices for vessels operating under an

informal agreement are associated with trading with their related buyer (γ̂1 ` γ̂2) or

not. In those regressions, in addition to those unrelated vessels, the control group

is also composed of those trips in which a relational contract vessel trades with an

unrelated buyer. In both tables, each column in Panel A and B corresponds to a

different regression.

Table 4.3 (Panel A) shows that operating under a relational contract reduces the

transaction costs associated with finding a buyer in congested scenarios. In high sup-

ply scenarios, sellers crowd ports and they should wait longer at the destination port

before a transaction takes place. In this situation, unloading priority is a scarce good

that buyers provide to their related sellers. Table 4.3 (Panel A) shows that operating

do not seem to play a role in the decision of fishing whenever sellers are exposed to expected high
congestion or an attractive fishing opportunity in a neighboring port.
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under a relational contract reduces the average queuing time in ports exposed to ex-

pected high congestion. On average, related vessels reduce their waiting time at the

destination port by 20 minutes, which is equivalent to a 15% reduction with respect

to the mean. Importantly, informal contracts reduce the probability of being exposed

to a long queue in five percentage points (20%). Therefore, related vessels are less

likely to sell their catch in sub-optimal conditions which results in receiving a lower

price per ton of anchovy.56 Next, I explore how buyers provide unloading priority to

their related sellers. As shown in columns 3 and 4, small sellers arrive at the des-

tination port when the same number of vessels are waiting to unload. Nonetheless,

those operating with a relational contract jump other vessels at the queue.57 On

average, related vessels jump one vessel every five trips in a high expected congestion

scenario.58

As expected, unloading priority materializes only when a seller operating under an

informal contract trades with its related buyer. Results in Table 4.3 (Panel B) show

that, when trading with their associated buyers (γ̂1` γ̂2), related vessels reduce their

queuing time by half an hour when exposed to a high supply scenario. Similarly, the

likelihood of being exposed to a long queue decreases in six percentage points. Vessels

under a relational contract barely trade with buyers outside the relationship.59 But

when they do, analysis suggests that they are exposed to a greater average queuing

time (γ̂2 in column 1). Similar to patterns described in Macchiavello and Miquel-

56 Table C.2 (Appendix C.5) shows suggestive evidence that long queues are associated with a lower
price per ton of anchovy.

57 To construct the queue, I order and count the number of vessels waiting to unload at each buyer-
port pair. Next, I define the number of vessels jumped at the queue by comparing the order of
arrivals at the destination port to the order of unloading. Note that this difference can be either
positive or negative.

58 Small sellers with a relational contract mainly jump other small sellers operating without a
relationship.

59 It only happens in 20% of the transactions.
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Table 4.4: Relational sellers provide supply assurance when an attractive fishing
opportunity exists in a neighbor port

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

1[Opportunity 1[Unload Ln(Yield) Ln(Yield

taken] diff. port] per hour)

Panel A - Equation 4.1

1[Rel. Cont. x E.H. Congestion] pβ̂1q -0.013** -0.015** -0.013 -0.026*

(0.006) (0.007) (0.013) (0.016)

Panel B - Equation 4.2

1[Rel. Cont. x E.H. Congestion x RB] pγ̂1q -0.076*** -0.058*** -0.062*** -0.044*

(0.011) (0.015) (0.021) (0.025)

1[Rel. Cont. x E.H. Congestion] pγ̂2q 0.047*** 0.030** 0.036* 0.009

(0.011) (0.014) (0.021) (0.025)

pγ̂1q + pγ̂2q -0.029*** -0.028*** -0.026* -0.035**

(0.007) (0.008) (0.013) (0.016)

Mean 0.08 0.14 3.59 0.59

N. fishing trips = 46,245 & N. vessels-owners= 819 & N. vessels=572.
S.E. (in parenthesis) are clustered at the vessel-owner level. * pă0.1, ** pă0.05, *** pă0.01.
Note: Rel. Cont = relational contract; E.H. Congestion = E rhigh congestions; RB = related buyer.

Florensa (2017), results imply that buyers give a worse unloading arrangement to more

sporadic trade partners. Further analysis shows that operating under a relational

contract in high supply scenarios is not associated with shorter trips or a greater

catch.60

In exchange for the unloading priority, relational contract vessels offer supply

stability to their related buyers. As shown in Table 4.4, vessels operating under a

relational contract are 1.3 percentage points less likely to take advantage of an at-

tractive fishing opportunity in a neighboring port, which represents 16% with respect

to the mean. In cases where a wooden vessel travels to a neighboring fishing zone, it

virtually never comes back to the port of origin.61 In order to offer supply assurance,

60 Table C.5 (Appendix C.8). While vessels queue less time before unloading at the destination
port, the length of the overall trip (including queuing) is not statistically different.

61 In 96% of the cases, the port of destination coincides with the fishing zone. It is mainly explained
by the lack of refrigeration in wooden vessels.
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a vessel operating under a relational contract chooses to fish in the area associated

with the location of its related buyer. Therefore, vessels under an informal agreement

have a greater likelihood to unload in the port of origin whenever an opportunity ex-

ists in a neighboring zone (column 2 - Table 4.4). Once again, it is important to note

that the provision of supply assurance is linked to transactions within the long-term

relationship. When trading with their related buyers, relational contract vessels are

three percentage points less likely to take an attractive opportunity in a different port

and to unload there.62

The provision of supply assurance comes at a cost. The third and fourth columns

in Table 4.4 show that when an opportunity exists, vessels operating under an in-

formal contract fish less per trip and are also less productive.63 Although results

on performance are not precisely estimated (β̂1), contingent upon trading within the

relationship, related sellers fish 2.6% less per trip and 3.5% less per hour (γ̂1 ` γ̂2).

In the absence of relational contracts, the benefits of getting a greater catch are only

compared to the increase in variable costs64. In addition, vessels operating under a

relationship should also consider the terms of the informal contract.

Summing up, in this section I have shown that commercial partners can effec-

tively coordinate their action across contingent scenarios by relying upon informal

agreements. They are sustained thanks to repeated interaction between partners.

Sellers take non-contractible actions such as rejecting attractive fishing opportuni-

ties in neighboring ports because they expect a future reward. In fact, they face a

62 Table C.6 (Appendix C.8) shows the relational contract vessels are more likely to forgo attractive
opportunities when two conditions hold: (i) The fishing trip starts in the port where their related
plant is located and (ii) the related buyer does not have a plant in the neighboring area associated
with the opportunity. It confirms that the reason why relational contract vessels forgo opportunities
is to offer supply assurance.

63 Productivity is measured as the amount of anchovy caught per hour of fishing activity.

64 Mainly transportation cost and an iceberg cost for unloading at a different port. The latter
represents the fact that preparing for the next trip further from home might be more expensive. For
the next trip, vessels need food, oil and ice for storage.
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lower cost associated with finding a buyer in highly congested scenarios. As I have

shown, sellers operating under a relational contract receive unloading priority from

their related buyer which decreases the chances of selling the catch in sub-optimal

conditions.

Operational efficiency as a complementary rationale for relationships

In this subsection, I explore a different margin that can explain why sellers might

be attractive to operate under an informal vertical agreement: operational efficiency.

On the one hand, coordination under relational contracts reduces the risk associated

with constant changes in the market. Consequently, vessels can plan their opera-

tional choices in advance and increase their productivity.65 On the other hand, sellers

with a related buyer can improve their performance by getting access to additional

information regarding business opportunities66. By using equation 4.3, I look at the

relationship between operating under a relational contract 1rRelational Contracti,sspdqs

and fishing performance at each trip yi,p,d. As before, the unit of observation is a fish-

ing trip and I control for vessels (Θi), weeks (Θwpdq) and port-season pairs (Θp,sspdq)

fixed effects.

yi,p,d “ α ` β.1rRelational Contracti,sspdqs `Θi `Θwpdq `Θp,sspdq ` εi,p,d (4.3)

The coefficient of interest is β̂. It captures the average impact on productivity

when the same vessel changes their relationship status across seasons, from operating

without to operating with an informal contract. After controlling for vessel fixed

65 For instance, related vessels can choose more direct fishing trajectories given that they know the
exact transaction location in advance.

66 In this setting, wooden vessels managers can get precise information on good fishing spots from
related buyers. Remember that virtually all buyers own metal vessels that possess better technology
to find anchovy’s shoals.
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Table 4.5: Operating under a relational contract is associated to a greater productivity
(1) (2) (3) (4) (5)

Trip Ln(Yield) Ln(Yield Distance Distance

time per hour) to metal to VI metal

fishing attempts fishing attempts

1[Rel. Contract] pβ̂q -0.377* 0.017 0.029** -1.275*** -1.693***

(0.198) (0.012) (0.015) (0.570) (0.690)

Mean 22.05 3.60 0.59 32.04 40.61

Sample is restricted to switchers. N. fishing trips = 25,412 & N. vessels=292.
S.E. (in parenthesis) are clustered at the vessel level. * pă0.1, ** pă0.05, *** pă0.01.

effects (Θi), those vessels that kept the same relationship status across the six sea-

sons under analysis do not contribute to the identification of β̂. Therefore, in this

subsection I restrict the sample of vessels to those that have switched their relational

status. These switchers represent 50% of the vessels in my sample and as shown in

Table C.11 (Appendix C.9), they are similar to the non-switcher sample in terms of

baseline variables67.

Results are presented in Table 4.5. When operating with a related buyer, the

productivity of a wooden vessel increases by 3%. On average, it catches 54 additional

kilograms of anchovy per each hour of fishing activity. Interestingly, a relational con-

tract is not associated with a greater catch per trip but with getting the same yield

with less effort. Having a reliable buyer saves an average of 23 minutes per fishing

trip.68 I also investigate if the increment in productivity is explained by getting access

to more precise information on the location of anchovy shoals. Concretely, I explore

whether relational contract vessels fish closer to metal vessels, specifically the verti-

67 The only variable that is different is baseline productivity, measured as the total catch per trip
in the period 2005-2007. With respect to this variable, switchers are more productive than non-
switchers. Importantly, switchers are not statistically more productive in comparison to always
related vessels. However, baseline productivity among switchers is significantly greater than that of
never-related vessels.

68 The unit of observation in these regressions is a fishing trip. It is important to note that these
results also hold if I look at the average behavior of vessels within each season. Those results are
shown in Table C.7 (Appendix C.8). As shown in column 4, operating with a related buyer decreases
the probability that a seller exits the market. This probability decreases by two percentage points,
which corresponds to a 40% reduction in the switchers’ sample.
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cally integrated ones. Buyers own multiple metal vessels equipped with appropriate

technology to find anchovy, and therefore, they can share accurate information on

fishing opportunities. As shown by the results in columns 4 and 5 (Table 4.5), when

a vessel operates under a relational contract, it fishes closer to vertically integrated

metal vessels (4% closer with respect to the mean).

Coordination of actions across contingent scenarios is not the only explanation

for the existence of relational contracts. In fact, data analysis suggests that a small

vessel must be interested in operating with a related buyer to increase its operational

efficiency.

4.5.4 Relational Contracts Lead to Efficiency Gains

Up to this point, data analysis suggests that buyers and small sellers are able to

coordinate their actions by relying on long-term relationships. In this section, I test

the second hypothesis: A greater incidence of relational contracts in the industry

increases players efficiency by reducing the economic loss associated with transaction

costs. As stated before, I focus on the sellers transaction cost. It is proxy by a key

component: queuing time. I investigate whether high supply scenarios lead to lower

congestion in ports that are exposed to a greater share of sellers with relationships

in neighboring areas. A reduction in congestion will also decrease the associated

economic loss for all sellers, regardless of their informal contract status.

Instead of working with sellers as the unit of interest, the analysis in this section

focuses on local markets. At each port in every season, I count the number of inde-

pendent sellers with and without an informal contract.69 Then, at each port-season

pair, I know the number of vessels with relationship in the neighboring ports, the

number of vessels with relationships in the same port (or port of origin) and the total

69 I assign each vessel to its home port in each season. I define home port as the one at which the
seller has the greatest number of trading events in a given season.
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number of independent vessels in both the port of origin and its neighbors. I refer

to the latter as the number of independent vessels in the relevant area. Using these

variables, I define two measures of exposures to relationships:

1. Exposure to relationships at neighboring ports: It is the ratio between

the number of vessels with relationships in the neighboring ports over the num-

ber of independent vessels in the relevant area.

2. Exposure to relationships at port of origin: It is the ratio between the

number of vessels with relationships at the port of origin over the number of

independent vessels in the relevant area.

Empirical Strategy

Formally, I test hypothesis 2 using equation 4.4. I regress a measure of congestion or

a proxy of loss (yp,d) in a local market on a specific date on an indicator variable for

being exposed to a high supply scenario (1[E.H. Congestionp,d]) and the interaction

of this term with both measures of exposure to relationships at the neighboring ports

and the port of origin. In all regressions, I include port-season fixed effects that control

for heterogeneous characteristics across local markets such as number of buyers, and

the capacity of their plants, among others. Since the exposure to relationships are

constant measures for each port-season pair, they are also taken into account in the

fixed effect. The unit of observation is a day in each port. In total, I work with 2,745

days and I have 50 local markets (port-season pairs). In all regressions, the standard

errors are clustered at the port-season level.
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yp,d “ β1.1rE.H. Congestionp,dsˆExposure to relationships at neighboring portsp,sspdq

` β2.1rE.H. Congestionp,ds ˆ Exposure to relationships at port of originp,sspdq

` β3.1rE.H. Congestionp,ds `Θp,sspdq ` α ` εp,d (4.4)

The coefficients of interest are β̂1 and β̂2. For the empirical analysis, I divide

both measures of exposure to relationships over their respective standard deviation.70

Thus, β̂1 captures the change in congestion at a high supply port as a consequence of

increasing the exposure to relationships at neighboring ports in one standard devia-

tion. The interpretation of β̂2 follows the same reasoning. It is important to note that

a scenario of expected high congestion is equivalent to one with high fish availabil-

ity, in which the quintile of relative supply is equal to five. Finally, in the empirical

analysis I consider four dependent variables. The first two are measures of conges-

tion: the number of all and only wooden vessels unloading per plant. The other two

are proxies of the loss associated with congestion: the average queuing time among

wooden vessels and the number of wooden vessels that unload after a long queue.

Results

In Table 4.6, I show evidence that a greater exposure to relationships reduces the

economic loss associated with queuing in high supply scenarios. Each column corre-

sponds to a different regression; all of them follow the structure of equation 4.4 but

each one considers a different dependent variable. First, it is important to note that

a high supply scenario leads to more congestion. When a port is exposed to expected

high congestion (β̂3), the number of vessels per processing plant increases by 11 units,

70 The mean and standard deviation of the measure of exposure to relationships at the neighboring
port is equal to 0.34 and 0.26. On the other hand, in the case of the exposure to relationship at the
port of origin, they are 0.24 and 0.26, respectively.
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Table 4.6: A higher exposure to relational contract reduces congestion and associated
waste

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

N. Vessels N. Wooden Queuing N. Wooden

per plant vessels time vessels

per plant wooden v. long queue

1[E.H. Congestion] x Exposure to -3.31** -2.95*** -0.87** -8.05**

relationships at neighbor ports (S.D.) (β̂1) (1.47) (1.04) (0.34) (3.92)

1[E.H. Congestion] x Exposure to -1.29 -1.54** -0.72** -4.74

relationships at port of origin (S.D.) (β̂2) (1.07) (0.74) (0.30) (3.05)

1[E.H. Congestion] (β̂3) 11.03*** 7.97*** 2.45*** 21.20**

(3.33) (2.35) (0.77) (8.89)

Mean if [E.H. Congestion=1] 10.54 4.80 2.21 9.22

N. ports-days = 2,745 & N. ports= 9 & N. port-season = 50
S.E. (in parenthesis) are clustered at the port-season level. * pă0.1, ** pă0.05, *** pă0.01
Other controls: Port season FE.

8 of which are wooden vessels. Consequently, both the average queuing time and the

number vessels that unload after a long queue (5 hours) also increase significantly.

Second, the greater the exposure to wooden vessels operating under an informal

contract in a neighboring port, the lower the congestion generated in high supply

scenarios (β̂1). If we increase the exposure to relationships in neighboring ports by

one standard deviation, the number of vessels unloading per plant decreases by 3

units; results suggest that those are wooden ones. Thus, the average queuing time

also decreases by 52 minutes and the number of wooden vessels that wait in a long

queue before unloading decreases by 8 units (90% with respect to the mean). This

implies that in the absence of informal contracting, the expected loss due to congestion

will almost double. Informal agreements prevent sellers from crowding local markets

exposed to good supply conditions.71

71 In further analysis, I show that the impact of exposure to relationships at neighboring ports
is greater for higher levels of exposure (Table C.9 - Appendix C.8). Additionally, non-parametric
analysis suggests that the impact is never positive. While it is not statistically different from zero
under the media, it is negative and robust over the median (Figure C.7 - Appendix C.8).
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Third, I find that a greater exposure to relationships in the port of origin also

reduces the intensity of congestion in high fish availability scenarios. If we increase

this exposure by one standard deviation, the number of wooden vessels per plant

decreases by 1.5 units. This suggests that wooden vessels in neighboring areas are

discouraged to fish in the port of origin when there is a high density of relationships.

In anticipation of a long queue, neighboring vessels might prefer to fish in a different

zone.

All in all, results in Table 4.6 show that informal vertical coordination alters

the allocation of sellers to local markets, which in turns reduces the transaction

costs associated with obtaining a buyer in a high supply scenario. In this industry,

increasing the share of vessels operating with a relationship in a specific port generates

a positive externality for all vessels in a neighboring area. Complementary results

presented in Table C.8 (Appendix C.8) show that both vessels with and without an

informal agreement are benefited by this spillover effect.

Quantifying Gains

In this subsection, I quantify the gains of a hypothetical exercise in which a policy

increases the share of vessels operating with an informal contract at each port by one

standard deviation. At the industry level, the share increases from 58% to 79%.72

Next, I use the estimates found in the empirical analysis to perform a back-of-the-

envelope calculation of the expected costs and benefits of this exercise.

The benefits come from a reduction in sellers’ transaction costs in high supply

scenarios. First, vessels with a new relationship face a lower transaction cost because

they receive unloading priority. Second, increasing the number of sellers with an

informal agreement has a net positive externality over all sellers. Since new related

72 At each season-port, the average number of vessels operating with a relationship would increase
from 34 to 46 (out of 58).
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sellers are less likely to operate and trade in neighboring local markets, sellers at those

locations face a lower competitive pressure to find a buyer. Both sources of benefits

are included in Table 4.6. In this exercise, I use the reduction in the number of

trading events after a long queue as an approximate measure of the change in sellers’

transaction cost.

The benefits are quantified in Table 4.7, where I show that the hypothetical policy

reduces the number of long-queue transactions in high supply scenarios by 30%.73

Then, the average number of long-queue transactions per seller goes from 2.2 to 1.5

each season. After a long-queue, the catch is sold in sub-optimal conditions with a

lower protein content and for a lower price. To quantify the total gains in a season, I

multiply 4 terms: (i) the number of independent sellers, (ii) the change in the average

number of long-queue transactions in high supply scenarios, (iii) the average catch

when anchovy availability is high, and (iv) the change in anchovy value for selling

it with a high instead of a low-protein content. For the last term, I consider two

scenarios: a change of 10% and 5%.74 The first scenario is an upper bound which

captures the fact that high-protein content fishmeal is 10% more expensive than the

low-protein one. Given that a long-queue transaction does not definitively lead to

selling the catch in sub-optimal conditions, I consider a conservative scenario (5%).75

Table 4.7 (column 1) shows that the hypothetical policy increases the value generated

by all independent sellers between US$219,000 and US$438,000 each season.

Moreover, the hypothetical policy also generates a cost. Vessels that are new in

73 Given this policy, the measures of exposure to relationships at neighboring ports and the port
of origin increases by 0.20 and 0.16 standard deviations, respectively. Taking the results presented
in (Table 4.6 - column 4) into account, the change in the number of long-queue transaction with

respect to the mean is equal to 0.20ˆβ̂1`0.16ˆβ̂2

Mean “ 2.82
9.22 .

74 In the period under analysis, the average price per ton of anchovy is equal to US$ 267.

75 I assume that the price wedge for getting anchovies in optimal conditions does not change with
the hypothetical policy. In this setting, it is likely to hold because all independent wooden sellers
only represent 20% of the market share.
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Table 4.7: Back of envelope: impact of increasing the share of relationships in 1 S.D.
at every port

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

Increase in Increase in Change Change

overall cost in profit in profit

value (value) (share)

Change in the average

value of anchovies given long

queue in E.H. cong. scenario

5% US$ 219k US$115k US$104k +0.8%

10% US$ 438k US$115k US$323k +2.7%

relationships prioritize operating in the port where their related buyer is located. As

shown in Table 4.4, they reject attractive fishing opportunities in neighboring ports.

As a consequence, these vessels will miss 41 tons of anchovies over a season and they

will need to pay the cost for an extra trip.76 Table 4.7 (column 2) shows the cost of

an extra trip for all vessels with a new relationship. Cost has been calculated based

on survey statistics presented in Paredes and Gutierrez (2008) and Paredes (2012)77.

Taking private costs and social benefits into account, a policy that increases the

share of vessels operating with a relationship by 20% will increase the value generated

by all independent sellers in US$ 104,000 per season, which is 1% with respect to what

is currently generated.78 Since there are two seasons in a year, the increase is US$

208,000. It is equivalent to fishing an additional 780 metric tons of anchovies per

year. Results in this section suggest that the share of transactions mediated through

relational contract is not socially efficient.

76 When an independent seller starts a trip, there is an opportunity in a neighboring port in 41%
of the cases. When such an opportunity exists, a vessel with a relational contract reduces its catch
by 1 metric ton of anchovies (exp(β̂1pTable 4.4 - column 3q. Therefore, they lose 41 tons over the
season.

77 Information on cost has been updated to consider inflation and changes in regulation.

78 The revenue of each wooden vessel is around US$ 27,000 per season.

115



4.6 Conclusion

This paper showed that the share of transactions mediated through relational con-

tracts might be private, but not socially efficient. In a nutshell, the use of informal

agreements shapes the allocation of sellers across local markets, which in turns im-

pact the behavior and welfare of those industry players that operate without them.

In this project, I took advantage of exceptional data in the context of the Peruvian

anchovy fishery, in which I observed detailed information on each transaction as well

as the operational choices that preceded it. Unlike previous studies, I documented

how informal agreements shape production choices and alter the transaction costs

faced by all sellers in the industry.

In this setting, small sellers (vessels) and buyers (fishmeal plants) coordinate their

actions with their long-term commercial partners to cope with supply uncertainty.

When a port is exposed to low anchovy availability, vessels offer supply assurance to

their related buyers. These vessels choose to operate near their buyers’ plant, even

when it means renouncing a greater catch in a neighboring area. This loss in surplus

is compensated in high availability scenarios, in which related vessels face a lower

transaction. I observed a proxy measure of transaction cost: the probability of selling

the catch after a long queuing time at the destination port. The longer this time,

the greater the likelihood the fish is sold in suboptimal conditions at a lower price. I

concluded that, in a context where access to courts is ineffective, small firms commit

to taking costly actions in exchange for future rewards. Evidence supports models of

relational contracts, in which parties do not breach the agreements because they find

it valuable to keep the relationship for future interactions Baker et al. (2002, 2011).

This project also showed that, by altering the allocation of production units across

local markets, the use of relational contracts generates externalities. A greater number

of vessels operating under a relationship increases the segmentation in the industry.
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Related small sellers mostly operate in the local market where their related buyer is

located. Then, a lower number of small sellers congregate in zones exposed to high fish

availability which reduces congestion in these ports. Consequently, every seller faces

a lower transaction cost associated with finding a buyer in these locations. I showed

that, taking potential negative and positive externalities into account, increasing the

share of transactions mediated through informal contracts raise the returns of non-

related vessels by reducing their competitive pressure in local markets exposed to a

positive shock in supply. It is worth noting that in addition to being the first study

documenting the existence of spillovers from relational contracts, it also underlined

the mechanism behind it: market segmentation.

Taking all costs and benefits associated with the use of informal agreements into

consideration, I used a back-of-the-envelope calculation to show that an increase of

one standard deviation in the share of relationships would generate gains of US$

208,000 in the value generated by all small sellers in the industry (1%). All in all,

results suggest that in a context of contractual imperfections and highly variable

supply conditions, governments should implement policies that promote the use of

relational contracts. Examples of interventions are generating information on play-

ers’ performance that increase accountability (e.g. quality certifications), or creating

specialized courts for key industries that increase the efficiency to solve potential dis-

putes. This conclusion is particularly important for developing countries. Due to the

combination of ineffective courts and a relatively high share of small firms in those

countries, commercial partners rely pervasively on informal agreements to improve

upon market outcomes (Fafchamps, 2004, 2017). A complete understanding of the

effects of relational contracts on industry welfare requires a structural approach. This

paper leaves this important endeavor for future research.
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Appendix A

Chapter 2 - Supplementary Material

A.1 Correlates of Participating in Inter-household Transfers - Cross
Section Analysis in 2002

In this appendix, I use an OLS regression to understand which variables covariates

with the participation in inter-household transfers in year 2002. The set of dependent

variables is organized in three categories: first category is the probability of receiving

an inter-household transfer. Second category is the probability of giving an inter-

household transfer. Third category is the dependence of household’s expenditure

on transfers: in order to get an idea of the relevance of the received/given money

through private inter-household transfers, I follow Cox et al (2006) and I calculate

the expenditure relative (ER) amount of received, given and net transfers. In order to

create those variables, I divide the total amount of received, given and net transfers

(received minus given) of each household over its estimated annual total expenditure.1

1 In the MxFLS survey, adult members of each household is asked about her participation in inter-
household transfers in the last 12 months. Therefore, amount of money received/given in transfers
correspond to a period of 12 months before the date of the survey. As a consequence, I use the data
from the expenditure module to calculate annual households’ expenditure.
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The main results of those regressions are presented in Table A.1.

Table A.1: Cross section analysis of inter-household transfers

(1) (2) (3) (4) (5)

Prob. of Prob. of Transferred amount

receiving giving Received Given Net

a transfer a transfer

1[Know they can get a credit from a bank] -1.53 5.15** -0.67 0.85** -1.52***

(3.12) (2.21) (0.48) (0.35) (0.55)

1[Middle per capita expenditure household] 4.03** 9.17*** -0.16 -0.03 * -0.13

(1.59) (1.53) (0.46) (0.27) (0.53)

1[High per capita expenditure household] 3.48** 16.24*** -1.00** -0.08 -0.91*

(1.65) (1.77) (0.41) (0.31) (0.47)

1[Household head has elementary school] 0.10 3.26 -0.61 0.81** -1.42**

(2.15) (2.01) (0.59) (0.31) (0.67)

1[Household head has high school] 0.10 3.26 -0.61 0.81** -1.42**

(2.15) (2.01) (0.59) (0.31) (0.67)

1[Household head has a higher degree] -2.28 7.99** -0.56 3.42*** -3.98***

(3.21) (3.15) (0.81) (0.68) (1.02)

1[Male household head] -10.17*** 2.94 -2.84*** 0.49 -3.33***

(2.17) (2.08) (0.69) (0.46) (0.80)

1[Married household head] 6.04** 9.38*** 0.41 0.40 0.02

(2.51) (2.17) (0.77) (0.52) (0.83)

1[Household had a health shock in 2002] 4.61*** -0.00 0.28 -0.07 0.35

(1.64) (1.47) (0.42) (0.28) (0.47)

1[Household had an economic shock in 2002] 7.22*** 6.44*** 0.48 0.07 0.42

(2.12) (1.79) (0.45) (0.37) (0.51)

1[Household was victim of natural disaster in 2002] -3.94 -5.30 -0.72 -0.02 -0.71

(5.34) (5.50) (0.77) (0.85) (1.13)

R squared 0.10 0.18 0.08 0.07 0.08

Number of households 5,974 5,974 5,872 5,872 5,872

Note: All regression included additional controls: 1[household has gotten credit from a bank], 1[household

participates in a saving group (ROSCA)], age of household head, number of adults/children in household,

1[household lived in a rural locality]. Standard errors are clustered at the municipality level. Significant

simbols are standard: ***pă0.01, ** pă0.05, * pă-0.1.

Some interesting results show up in this table. For households with similar house-

hold head’s characteristics in terms of education, age and marital status, similar

household composition and that belong to the same tercile of per capita expenditure

within their municipalities, a greater access to banking credit is associated with an
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increase in the probability of giving an inter-household transfer as well as with an

increase in the amount of given transfers. Knowing that at least one member of the

household is able to get a credit from a bank is associated with an increase of 5%

in the probability of giving a transfer. Even more, it increases the amount of given

transfers by 0.8% of the annual household expenditure and therefore, it has a nega-

tive impact on the net amount of transfer. On the other hand, results in Table A.1

show that access to formal credit has a negative and not significant effect on the

probability of receiving a transfer, as well as the received amount. As a whole, these

results suggest that there is some complementarity between access to formal credit

and inter-household transfers. While households with more access to credit are more

likely to behave as givers of transfers, this does not affect the probability of behaving

as receivers. This is not a causal analysis and this conclusion is revised in Section 2.5

of the paper.

Other interesting results are in order. First, having a household head with superior

education increases the probability of giving an inter-household transfer from/to fam-

ily members. Nonetheless, those households give more than the amount they receive

in comparison to the ones in which the household head has not finished elementary

school. Second, households with a male household head have a lower probability of re-

ceiving an inter-household transfer in comparison with female headed households and

also, receive relatively less transfers as a proportion of the expenditure of the house-

hold.2 Third, being married increases the probability of both giving and receiving

inter-household transfers.

2 The fact that female headed households receive more transfers is a common phenomenon in
developing countries. It is also the case in Jamaica, Nicaragua, Panama, Peru, Nepal and Vietnam
(Cox et al 2006).
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A.2 Matching Difference in Differences - Supportive Evidence

A.2.1 Pre-trend Differences in Municipality Characteristics - Matching Sample

Table A.2: Pre-trend differences - trimmed and weighted municipality sample

Δ 1995 Δ 2000 ΔΔ

1995 2000 1995 2000 (3) - (1) (4) - (2) (6) - (5)

(1) (2) (3) (4) (5) (6) (7)

Literacy Rate 88.07 89.32 90.28 90.36 2.21 1.05 -1.17

Density 333.97 363.26 259.33 289.02 -74.64 -74.23 0.41

Service Index 81.87 85.74 83.23 85.93 1.35 0.19 -1.16

GDP per capita 9748 11820 10732 12749 983 929 -54

N Mun. 36 35 71

Control Treated

A.2.2 Azteca Entrance and Missing Data

Column 2 of Table A.2 considers the municipalities in the Matching Sample. That is,

it considers 71 municipalities with its respective weights. As we can see, there is 76%

probability of being part of the final panel household sample used in the empirical

analysis in this project. While 10% of the attrition comes with the survey design3,

the other 14% is consequence of the cleaning data process. Fortunately, once we

considered the Matching Sample, the entrance of Azteca Bank has no impact on the

probability of being missing in the final sample.

3 The surveyors were not able to find 10% of the sample in 2005
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Table A.3: Azteca effect on the probability of being present in final sample

(1) (2)
All Municipalities MDID Municipalities

Azteca Mun. 02 -0.06*** -0.01
(0.02) (0.04)

Constant 0.76*** 0.76***
(0.02) (0.03)

N Hh. 8,206 4,168
N Mun. 132 71

Note: Standards errors have been clustered at municipality level. Significance 
simbols are standard:  *** p<0.01, ** p<0.05, * p<0.1.
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A.3 Difference-in-Differences Results - Complete Sample

A.3.1 Effect on Financial Choices and Financial Inclusion

Table A.4: Azteca effect on the probability of getting a specific financial service -
DID results

(1) (2) (3) (4) (5) (6) (7)

VARIABLES Credit
Credit from 

Pawn-
Brokers

Credit from 
family and 

friends

Credit from 
Bank

Know they 
can get 

Credit from 
Bank

Credit 
Amount

ROSCA

Azt02*t 0.60 -0.26 0.05 0.99** 7.89** 503.75 -4.50**
(2.11) (0.41) (1.24) (0.46) (3.23) (716.67) (2.05)

t -5.09** -0.10 -4.52*** 0.12 3.90 -678.65 -8.76***
(1.98) (0.23) (1.20) (0.44) (2.38) (610.93) (1.89)

N Hh 5,974 5,974 5,974 5,974 5,974 5,974 5,974

Mean 2002 19.8 1.3 11.4 0.7 12.4 2328.6 23.2
Note: All the regressions have included the set of controls specified in the Empirical Strategy section. Standards 
errors have been clustered at municipality level. Significance simbols are standard:  *** p<0.01, ** p<0.05, * 
p<0.1.
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Table A.5: Azteca effect on the probability of getting a specific financial service -
DID results - heterogeneous effect by income level

(1) (2) (3) (4) (5) (6) (7)

VARIABLES Credit
Credit from 

Pawn-
Brokers

Credit from 
family and 

friends

Credit from 
Bank

Know they 
can get 

Credit from 
Bank

Credit 
Amount

ROSCA

Low PCE*Azt02*t 0.17 -0.06 -0.49 0.94* 7.20* 688.88 -2.82
(2.80) (0.59) (1.96) (0.50) (3.88) (844.43) (2.78)

Mid. PCE*Azt02*t 2.21 -0.63 1.91 1.03 7.43** 645.09 -6.05**
(2.51) (0.63) (1.90) (0.63) (3.74) (834.00) (2.72)

High PCE*Azt02*t -0.57 -0.08 -1.26 1.00 9.07** 166.06 -4.64*
(2.83) (0.58) (1.78) (0.82) (3.52) (1,372.57) (2.70)

N Hh 5,974 5,974 5,974 5,974 5,974 5,974 5,974

Mean 2002
Low Income 17.3 1.1 10.8 0.3 9.3 211.1 18.5
Middle Income 20.5 1.5 11.5 0.8 12.3 216.4 23.8

High Income 21.6 1.1 12 1.1 15.6 479 27.4
Note: All the regressions have included the set of controls specified in the Empirical Strategy section. Standards 
errors have been clustered at municipality level. Significance simbols are standard:  *** p<0.01, ** p<0.05, * p<0.1.

A.3.2 Effect on Inter-household Transfers Participation

Table A.6: Azteca effect on the probability of receiving a transfer - DID results

(1) (2) (3) (4) (5) (6) (7) (8) (9)

VARIABLES Money Money_Fam Money_Oth InKind InK_Fam Ink_Oth All All_Fam All_Oth

Azt02*t -3.21 -2.75 -1.71** -5.56*** -5.94** -1.19** -4.02 -3.90 -1.74*
(2.66) (2.62) (0.75) (2.09) (2.76) (0.55) (3.39) (3.29) (1.02)

t -10.02*** -9.83*** -1.47* -1.77 -3.12 -0.50 -11.76*** -11.91*** -0.55
(2.46) (2.28) (0.78) (2.25) (2.73) (0.48) (3.30) (3.22) (1.02)

N Hh 5,974 5,974 5,974 5,974 5,974 5,974 5,974 5,974 5,974
Mean 2002 32.66 30.43 4.89 0.17 20.41 2.86 45.28 43.46 6.55

Note: All the regressions have included the set of controls specified in the Empirical Strategy section. Standards errors have been clustered 
at municipality level. Significance simbols are standard:  *** p<0.01, ** p<0.05, * p<0.1.
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Table A.7: Azteca effect on the probability of giving a transfer - DID results

(1) (2) (3) (4) (5) (6) (7) (8) (9)

VARIABLES Money Money_Fam Money_Oth InKind InK_Fam Ink_Oth All All_Fam All_Oth

Azt02*t -3.73 -3.04 -2.37 -4.97** -3.97 -3.71** -5.76* -4.82 -5.11*
(3.00) (3.01) (1.85) (2.43) (2.73) (1.79) (3.33) (3.20) (2.90)

t -9.19*** -8.80*** -3.00* -4.34* -3.41 -5.34*** -10.78*** -9.97*** -7.13***
(2.65) (2.49) (1.57) (2.33) (2.58) (1.57) (2.99) (2.79) (2.54)

N Hh 5,974 5,974 5,974 5,974 5,974 5,974 5,974 5,974 5,974

Mean 2002 42.18 37.41 12.37 26.7 24.37 12.4 57.05 51.32 23.3

Note: All the regressions have included the set of controls specified in the Empirical Strategy section. Standards errors have been 
clustered at municipality level. Significance simbols are standard:  *** p<0.01, ** p<0.05, * p<0.1.

Table A.8: Azteca effect on the probability of receiving a transfer - DID results -
heterogeneous effect by income level

(1) (2) (3) (4) (5) (6) (7) (8) (9)

VARIABLES Money Money_Fam Money_Oth InKind InK_Fam Ink_Oth All All_Fam All_Oth

Low PCE*Azt02*t -9.21*** -8.32** -2.77** -8.93*** -7.29** -2.71*** -12.08*** -11.05*** -3.95***
(3.42) (3.26) (1.16) (2.55) (3.05) (0.93) (3.91) (3.81) (1.50)

Mid. PCE*Azt02*t 0.08 0.39 -0.62 -4.03 -7.02** -0.47 1.23 1.06 -0.23
(3.34) (3.33) (0.97) (2.52) (3.03) (0.83) (4.05) (3.99) (1.41)

High PCE*Azt02*t -0.30 -0.12 -1.71 -3.59 -3.42 -0.34 -0.91 -1.44 -0.96
(3.47) (3.50) (1.19) (2.98) (3.83) (0.87) (4.02) (3.98) (1.67)

N Hh 5,974 5,974 5,974 5,974 5,974 5,974 5,974 5,974 5,974

Mean 2002
Low Income 30.31 27.7 4.81 17.24 20.14 3.19 42.73 40.37 6.19

Middle Income 34.02 32.16 4.28 16.05 19.63 1.91 47.21 45.8 5.69

High Income 33.73 31.52 5.59 18.4 21.48 3.49 45.98 44.29 7.79
Note: All the regressions have included the set of controls specified in the Empirical Strategy section. Standards errors have been clustered at 
municipality level. Significance simbols are standard:  *** p<0.01, ** p<0.05, * p<0.1.

125



Table A.9: Azteca effect on the probability of giving a transfer - DID results - het-
erogeneous effect by income level

(1) (2) (3) (4) (5) (6) (7) (8) (9)

VARIABLES Money Money_Fam Money_Oth InKind InK_Fam Ink_Oth All All_Fam All_Oth

Low PCE*Azt02*t -5.41* -4.14 -3.34* -5.00* -2.07 -3.94* -8.26** -5.10 -6.69**
(3.12) (3.24) (1.91) (2.94) (3.14) (2.08) (3.73) (3.52) (3.08)

Mid. PCE*Azt02*t -4.09 -3.34 -0.61 -2.95 -4.90 -1.89 -4.99 -4.70 -1.74
(4.12) (4.14) (2.56) (3.05) (3.66) (2.17) (4.56) (4.65) (3.37)

High PCE*Azt02*t -1.55 -1.52 -3.13 -6.98** -5.00 -5.30** -3.88 -4.59 -6.84*
(3.73) (3.54) (2.56) (3.26) (3.66) (2.55) (4.02) (3.61) (3.88)

N Hh 5,974 5,974 5,974 5,974 5,974 5,974 5,974 5,974 5,974

Mean 2002
Low Income 34.19 30.31 8.74 22.69 19.75 9.77 49.07 44.11 17.73
Middle Income 42.68 37.75 12.68 27.58 26.22 12.23 58.13 52.24 23.6

High Income 50.03 44.49 15.84 30.09 27.32 15.33 64.28 57.92 28.81
Note: All the regressions have included the set of controls specified in the Empirical Strategy section. Standards errors have been clustered at 
municipality level. Significance simbols are standard:  *** p<0.01, ** p<0.05, * p<0.1.
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A.4 Seemingly Unrelated Estimation Tests

Table A.10: T-tests in seemingly unrelated estimations - null hypothesis: impact of
Azteca on the probability of receiving and giving a transfer is the same

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Money Money_Fam Money_Oth InKind InK_Fam Ink_Oth All All_Fam All_Oth

P-Value 0.68 0.69 0.46 0.43 0.24 0.88 0.17 0.56 0.32

N Hh 3,129 3,129 3,129 3,129 3,129 3,129 3,129 3,129 3,129

Table A.11: T-tests in seemingly unrelated estimations - null hypothesis: impact of
Azteca on the probability of receiving and giving a transfer is the same - heterogeneous
effect by income level

(1) (2) (3) (4) (5) (6) (7) (8) (9)

P-value Money Money_Fam Money_Oth InKind InK_Fam Ink_Oth All All_Fam All_Oth

Low PCE 0.71 0.32 0.31 0.96 0.93 0.98 0.47 0.30 0.56
Mid. PCE 0.06 0.08 0.97 0.76 0.73 0.16 0.00 0.00 0.84
High PCE 0.63 0.27 0.18 0.01 0.05 0.01 0.49 0.74 0.03

N Hh 3,129 3,129 3,129 3,129 3,129 3,129 3,129 3,129 3,129
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A.5 The Impact of Azteca Bank on Consumption

Table A.12: Azteca effect on the fourth root of per capita expenditure (PCE) - MDID
results

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

VARIABLES PCE PCE food
PCE Non-
Durables

PCE 
Durables

Azt02*t -0.22 -0.09 -0.17 -0.27
(0.21) (0.07) (0.20) (0.19)

t 0.32 0.17*** 0.43** -0.29*
(0.21) (0.07) (0.18) (0.16)

N Hh 3,129 3,129 3,129 3,129

Mean 2002 10.43 3.41 9.56 2.51

Note: All the regressions have included the set of controls specified in the 
Empirical Strategy section. Standards errors have been clustered at 
municipality level. Significance simbols are standard:  *** p<0.01, ** 
p<0.05, * p<0.1.
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Table A.13: Azteca effect on the fourth root of per capita expenditure (PCE) - MDID
results - heterogeneous effect by income level

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

VARIABLES PCE PCE food
PCE Non-
Durables

PCE 
Durables

Low PCE*Azt02*t -0.02 -0.02 -0.07 -0.14

(0.25) (0.10) (0.24) (0.22)

Mid. PCE*Azt02*t -0.04 0.03 0.01 -0.02
(0.18) (0.07) (0.19) (0.27)

High PCE*Azt02*t -0.54 -0.28** -0.40 -0.64
(0.46) (0.11) (0.39) (0.42)

N Hh 3,129 3,129 3,129 3,129

Mean 2002
Low Income 8.37 2.78 7.80 1.23
Middle Income 10.13 3.36 9.39 2.30
High Income 12.92 4.12 11.60 4.06
Note: All the regressions have included the set of controls specified in the 
Empirical Strategy section. Standards errors have been clustered at municipality 
level. Significance simbols are standard:  *** p<0.01, ** p<0.05, * p<0.1.
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A.6 The Impact of Azteca Bank on Quantities of Transfers

A.6.1 All households in Matching Sample - 71 Municipalities

Table A.14: Azteca effect on the amount of transfer relative to expenditure - MDID
results

(1) (2) (3) (4) (5) (6) (7) (8) (9)

VARIABLES Received
Received 
in Money

Received 
in Kind

Given 
Given in 
Money

Given in 
Kind

Net
Net in 
Money

Net in 
Kind

Azt02*t -0.15 0.37 -0.51 0.55 0.72 -0.32 -0.71 -0.35 -0.19
(1.01) (0.79) (0.38) (1.07) (0.85) (0.20) (1.38) (1.15) (0.36)

t 0.42 -0.19 0.56 -1.55* -1.27* 0.16 1.96 1.08 0.40
(1.20) (0.95) (0.43) (0.92) (0.71) (0.19) (1.44) (1.12) (0.35)

N Hh 3,069 3,069 3,069 3,069 3,069 3,069 3,069 3,069 3,069
Mean 2002 4.4 3.5 0.9 4.5 3.4 0.9 -0.1 0.1 0.0
Note: All the regressions have included the set of controls specified in the Empirical Strategy section. Standards errors 
have been clustered at municipality level. Significance simbols are standard:  *** p<0.01, ** p<0.05, * p<0.1.
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Table A.15: Azteca effect on the amount of transfer relative to expenditure - MDID
results - heterogeneous effect by income level

(1) (2) (3) (4) (5) (6) (7) (8) (9)

VARIABLES Received
Received 
in Money

Received 
in Kind

Given 
Given in 
Money

Given in 
Kind

Net
Net in 
Money

Net in 
Kind

Low PCE*Azt02*t -2.16 -1.87 -0.28 1.29 0.94 0.07 -3.44* -2.81 -0.35
(1.72) (1.62) (0.34) (1.01) (0.92) (0.30) (1.81) (1.77) (0.41)

Mid. PCE*Azt02*t 1.14 1.83 -0.72 -0.48 -0.33 -0.43 1.62 2.15 -0.29
(1.32) (1.50) (0.86) (1.85) (1.56) (0.34) (2.41) (2.64) (1.02)

High PCE*Azt02*t 0.59 1.23 -0.56 0.79 1.52* -0.63 -0.20 -0.29 0.07
(1.42) (1.21) (0.63) (1.01) (0.83) (0.50) (1.95) (1.67) (0.86)

N Hh 3,069 3,069 3,069 3,069 3,069 3,069 3,069 3,069 3,069

Mean  2002
Low PCE 3.79 2.82 0.94 4.05 2.89 0.92 -0.26 -0.06 0.02

Middle PCE 5.28 4.41 0.85 4.79 3.50 0.92 0.49 0.91 -0.07
High PCE 4.07 3.20 0.81 4.74 3.79 0.89 -0.67 -0.59 -0.09
Note: All the regressions have included the set of controls specified in the Empirical Strategy section. Standards errors 
have been clustered at municipality level. Significance simbols are standard:  *** p<0.01, ** p<0.05, * p<0.1.

A.6.2 Participation in Inter-household Transfers in Matching Sample - 71 Munici-
palities

Table A.16: Azteca effect on the amount of transfer relative to expenditure - MDID
results

(1) (2) (3) (4) (5) (6) (7) (8) (9)

VARIABLES Received
Received 
in Money

Received 
in Kind

Given 
Given in 
Money

Given in 
Kind

Net
Net in 
Money

Net in 
Kind

Azt02*t 1.08 1.70 -0.59 1.45 1.61 -0.31 -0.37 0.09 -0.28
(1.50) (1.23) (0.54) (1.49) (1.17) (0.29) (2.04) (1.71) (0.55)

t 2.48 1.20 1.21* -1.09 -1.08 0.58* 3.56* 2.27 0.63
(1.76) (1.52) (0.63) (1.30) (1.08) (0.30) (2.05) (1.63) (0.53)

Observations 3,774 3,774 3,774 3,774 3,774 3,774 3,774 3,774 3,774
Mean 2002 6.1 4.8 1.2 6.3 4.7 1.3 -0.2 0.1 -0.1
Note: All the regressions have included the set of controls specified in the Empirical Strategy section. Standards errors 
have been clustered at municipality level. Significance simbols are standard:  *** p<0.01, ** p<0.05, * p<0.1.
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Table A.17: Azteca effect on the amount of transfer relative to expenditure - MDID
results - heterogeneous effect by income level

(1) (2) (3) (4) (5) (6) (7) (8) (9)

VARIABLES Received
Received 
in Money

Received 
in Kind

Given 
Given in 
Money

Given in 
Kind

Net
Net in 
Money

Net in 
Kind

Low PCE*Azt02*t -1.27 -1.42 0.19 3.19** 2.39* 0.47 -4.47* -3.81 -0.28
(2.27) (2.21) (0.63) (1.46) (1.43) (0.51) (2.61) (2.57) (0.72)

Mid. PCE*Azt02*t 3.17 4.11* -1.04 -0.10 -0.01 -0.34 3.26 4.13 -0.70
(1.91) (2.19) (1.38) (2.92) (2.49) (0.48) (3.68) (4.12) (1.62)

High PCE*Azt02*t 0.94 1.98 -0.90 1.33 2.46** -1.04 -0.38 -0.48 0.14
(2.18) (1.76) (1.08) (1.39) (1.22) (0.75) (2.99) (2.47) (1.46)

Observations 3,774 3,774 3,774 3,774 3,774 3,774 3,774 3,774 3,774

Mean  2002
Low PCE 5.84 4.36 1.45 6.25 4.45 1.42 -0.41 -0.10 0.03

Middle PCE 7.14 5.97 1.16 6.48 4.74 1.25 0.66 1.23 -0.09
High PCE 5.25 4.12 1.04 6.11 4.88 1.15 -0.86 -0.76 -0.11
Note: All the regressions have included the set of controls specified in the Empirical Strategy section. Standards errors 
have been clustered at municipality level. Significance simbols are standard:  *** p<0.01, ** p<0.05, * p<0.1.
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Appendix B

Chapter 3 - Supplementary Material

B.1 SEWA Summary Statistics

Table B.1: Number of clients and accounts - SEWA Bank
Fiscal Year No. Accounts No. Loans No. Deposit Loans/Deposit Gross Loan Portfolio

Accounts Accounts Ratio to total assets

2004 64,326 276,684 0.23

2005 309,212 76,857 291,535 0.26 0.30

2006 326,141 91,096 304,933 0.30 0.33

2007 329,384 91,096 307,558 0.30 0.32

2008 340,143 103,679 318,594 0.33 0.35

2009 349,356 115,944 328,363 0.35 0.33

2010 391,932 126,510 361,639 0.35 0.32

2011 394,470 371,108 6344 0.35

Information has been taken from SEWA Bank Annual Report 2012 ad MixMarket.org
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B.2 Geographical Distribution of Clients and Loan Collection Officers

Figure B.1: Client sample in 1999 by area
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Figure B.2: Saathi sample in 2007 by area
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B.3 First Stage (Credit Activity) - Additional Results

Table B.2: First stage - SEWA bank records 2007-2013

Total Loan
amount(ln)

Loan
dummy

Total loan
count

Years - Commission Saathi (350) 0.079˚ 0.008˚˚ 0.009
(0.0427) (0.0040) (0.0097)

Observations 2532 2532 2532
Mean 2.181 0.205 0.420

SE in parenthesis. Every specification controls for muslim religion and raster FE.
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B.4 Additional Results

B.4.1 Participation in Household Business

Table B.3: Access to credit increases the chance of having a household business

Prob of hh
having a

business 2009

Number of hh
businesses 2009

Number of years
with a hh. business

since 1999

Panel A - Business activity in 2009/2010
Years - Commission Saathi (350) 0.009˚˚ 0.014˚˚ 0.142˚˚˚

(0.0043) (0.0055) (0.0402)

Observations 3053 3053 3053
Mean 0.357 0.417 3.444
Panel B - Business activity in 2013/2014

Years - Commission Saathi (350) 0.010˚˚ 0.013˚˚ 0.192˚˚˚

(0.0043) (0.0059) (0.0569)

Observations 3053 3053 3053
Mean 0.395 0.476 5.352

SE in parenthesis. Every specification controls for muslim religion and raster FE.

Table B.4: Access to credit increases the chance of operating a household business

Prob. of
respondent
working in

hh. business 2009

Number of
respondent

businesses 2009

Number of years
with a respondent

business
since 1999

Panel A - Business activity in 2009/2010
Years - Commission Saathi (350) 0.013˚˚˚ 0.013˚˚˚ 0.131˚˚˚

(0.0034) (0.0040) (0.0324)

Observations 3053 3053 3053
Mean 0.175 0.182 1.795
Panel B - Business activity in 2013/2014

Years - Commission Saathi (350) 0.010˚˚˚ 0.010˚˚ 0.190˚˚˚

(0.0034) (0.0039) (0.0460)

Observations 3053 3053 3053
Mean 0.171 0.180 2.666

SE in parenthesis. Every specification controls for muslim religion and raster FE.
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B.4.2 Decision Making 2014/2015

Table B.5: Decision making - management of financial resources

Have
separated
savings

Pool
income

with husband

Argue
about
money

Exc. control
over

some money

Amount of
controlled

money

Able to
lend

Rs. 1000

Z-Score
DM1

Years - Commission Saathi (350) 0.013˚˚˚ -0.002 -0.001 -0.001 -0.011 0.007˚ 0.031
(0.0047) (0.0038) (0.0037) (0.0040) (0.0320) (0.0043) (0.0279)

Observations 2365 2365 2365 2365 2364 2365 2365
Mean 0.406 0.789 0.167 0.759 5.816 0.263 0.000

SE in parenthesis. Every specification considers religion and raster FE as controls.

Table B.6: Decision making - respondent has major word on household decisions

Food eaten
at home

Children
health

Big household
expenditure

Investment on
hh. business

Land
purchase

Z-Score
DM2

Years - Commission Saathi (350) -0.002 -0.002 -0.009˚˚ 0.008˚˚ -0.001 -0.009
(0.0039) (0.0048) (0.0044) (0.0036) (0.0035) (0.0334)

Observations 2365 2365 2365 2365 2365 2365
Mean 0.765 0.430 0.250 0.136 0.145 -0.000

SE in parenthesis. Every specification considers religion and raster FE as controls.
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Appendix C

Chapter 4 - Supplementary Material

C.1 Comparison of Wooden and Metal Vessels

Table C.1: Vessels’ characteristics by regime

Wood Metal
N 597 474
Average Size 64.28 319.41
Average Age 23.89 33.48
Share with refrig. 0 23.21
Share VI 0.8 69.2

(a) Size distribution (b) Example

Figure C.1: Size differences
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C.2 Anchovies’ Extraction Regulatory Framework

The extraction of anchovies is regulated by four important rules. First, there is no

free entry into the industry. The overall extraction capacity of the industry is subject

to a fixed cap. In order to introduce a new ship in the industry, it is required to

remove as many vessels as it is necessary to compensate for its storage capacity1. In

order to enter the industry, new owners need to buy previous players. This policy

aims to avoid over-investment in extracting capacity.

Second, the government establishes a total allowable catch (TAC) each fishing

season. Following the reproductive cycle of this species, there are two seasons per

year. In addition to the opening date, each season the government announces an

overall anchovy catch limit. To supervise that all vessels together do not fish more

than the allowed amount, government correspondents certificate the weight of every

batch a vessel unloads in any plant along the coastline. The season ends whenever the

sum of anchovies caught by all vessels reach the overall fishing cap2. It is important to

mention that the government has divided the Peruvian Ocean in two regions: North-

Central and South3. Overall, 80% of the anchovies used in the fishmeal industry are

caught in the North-Central region.

In addition to the total allowable catch, the government has set individual fishing

quotas (IQs) at the firm level. In 2008, each vessel was assigned a fixed share of the

1 Measured in the maximum number of tons that a vessel can catch in a single trip.

2 In the period 2009-2014, there are only two season that ends before the TAC was reached. In both
cases, the government decided to suspend the fishing activity due to the presence of a high share of
juvenile anchovies in unloaded batches. As a maximum, only 10% of the catch should be juvenile at
any port. The age of the anchovies is proxy by its size - 12cm or less is considered juvenile.

3 The division responds to two factors. First, the hypothesis that the stock of anchovies has a
different reproductive pattern in each region (Mendo, 1992). It is explained by being exposed to
different weather conditions. In the South, the ocean is colder and the sea floor is deeper. Second,
the view that over-regulating the anchovies extraction in the South will favor the main competitor
on the fishmeal industry: Chile.
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total allowable catch4. Individual quotas are only imperfectly transferable. Quotas

can only be transferred among vessels under the same regime. In practice, wooden and

metal quota cannot be combined. Among vessels under the same regime, multi-ship

owners can pool the quotas of all vessels under their ownership5. Therefore, to expand

their IQ size, extracting firms need to buy other vessels under the same regime. Each

bought vessel comes with its respective license and individual quota6. The restriction

of transferring IQs across regimes discourages the acquisition of wooden vessels for

vertical integrated firms. As we explained before, these firms almost exclusively own

metal vessels. The individual quota regime has been operating from the year 2009

onwards.

Finally, an important policy in the fishmeal regulatory setting is that licensed

vessels are forbidden to fish at a short distance from the coastline. Until August

2012, the minimum distance for any industrial fishing event was 5 miles from the

coast. Then, the threshold was moved to 10 miles. This policy aims to protect

the performance of artisan fishermen and consequently, to increase the consumption

of fish among the Peruvian population. To supervise the compliance of this policy,

the government has implemented a satellite vessel monitoring system. From 2006

onwards, each vessel is required to travel with a homogenized GPS device and to

send one message per hour with the exact location coordinates and trip characteristics:

speed and direction.

4 For instance, vessel A has been given a share of 0.001. In case the TAC is 3 million tons, vessel
A can fish at most 3k tons in a specific season. Assigned shares are the outcome of a non-linear
function of the fishing records 2004-2007 and the storage capacity of each vessel. The assigned share
only varies because of administrative punishment.

5 The regulation also contemplates the creation of associations among different owners to tem-
porarily pool the quotas of vessels under the same regime. They have been barely used and they
will not play an important role in the empirical analysis.

6 The new owner does not need to use the vessel. She can sell the vessel and add the quota to her
other ships.
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C.3 Figures Supporting Data Description

Figure C.2: Picture of unloading station

Figure C.3: Example of a fishing trip in my data
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C.4 Location of Industrial Ports along the Peruvian Coast

Figure C.4: Anchovy ports in Peru (north-central region)
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(a) Week 7 to 10 in the season (b) Week 12 to 15 in the season

Figure C.5: Heat map - fishing events in season 2014-I

144



C.5 Raw Anchovies and Fishmeal Prices
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Figure C.6: Peruvian anchovy price comove with the international price for fishmeal

Table C.2: Negative correlation between raw anchovies price and queuing time

(1) (2)

Anchovy Anchovy

Price Price

(metric ton) (metric ton)

1[High Queuing T.] -0.77*** -0.63**

(0.214) (0.222)

1[High Queuing T.] x 1[Qrs “ 5] -1.92**

(0.791)

Mean 268.95 268.95

Sample only includes transactions of one buyer with multiple sellers. N. fishing trips = 5,168 & N. vessels=256.

S.E. (in parenthesis) are clustered at the vessel level. * pă0.1, ** pă0.05, *** pă0.01.

Other controls: Week, port and vessel FE. Qrs stand for quintile level of relative supply
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C.6 Attrition

Table C.3: Attrition is uncorrelated with operating under an informal agreement

Relational NO Relational Unc. Diff. Cond. Diff. 1 Cond. Diff. 2

Contract Contract

Panel A - Whole Sample

N. obs. under analysis 26,942 (58%) 19,307 (42%) - - -

N. total obs. 33,320 (58%) 23,976 (42%) - - -

Share obs. under analysis 80.8% 80.5% 0.3 -1.1 -1.0

Panel B - Switchers’ Sample

N. obs. under analysis 13,951 (55%) 11,461 (45%) - - -

N. total obs. 17,625 (55%) 14,403 (45%) - - -

Share obs. under analysis 79.15% 79.57% -0.4 -0.9 -0.8

Note: Conditional difference 1 (cond. diff. 1) control for vessel FE. In conditional difference 2 (cond. diff 2) we control

for vessel-owner FE. Other controls: port of origin and season FE. Standard errors are clustered at the vessel level.

C.7 Choice of Starting a Trip under Specific Fishing Condition

Table C.4: Probability of starting a fishing trip under a particular fishing scenario is balance
for vessels with and without relational contracts

Relational NO Relational Unc. Diff. Cond. Diff. 1 Cond. Diff. 2

Contract Contract

Whole Sample 68.20 67.80 0.40 -0.84 -1.15

Conditional on E rhigh congestions=1 87.70 87.64 0.06 -0.06 -0.18

Conditional on E rhigh congestions=0 65.88 66.38 -0.45 -0.91 -1.25

Conditional on 1[Opp. D]=1 64.75 63.96 0.78 -1.25 -1.51*

Conditional on 1[Opp. D]=0 73.33 73.00 0.33 -0.40 -0.73

N. total obs. 58,916 (58%) 43,025 (42%) - - -

Note: Conditional difference 1 (cond. diff. 1) control for vessel FE. In conditional difference 2 (cond. diff 2) we control for vessel-owner

FE. Other controls: port of origin, quintile of supply level and week FE. Standard errors are clustered at the vessel level.
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C.8 Additional Results Tables

Table C.5: Relational contract and its impact on other trip characteristics under a expected
high congestion scenario

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

Trip Trip Ln(Yield) Ln(Yield
time distance per hour)

Panel A - Equation 4.1

1[Rel. Cont. x E.H. Congestion] pβ̂1q -0.097 -4.109*** 0.007 0.008

(0.228) (1.289) (0.015) (0.019)

Panel B - Equation 4.2

1[Rel. Cont. x E.H. Congestion x RB] pγ̂1q 0.535* 0.303 -0.049** -0.084***

(0.105) (1.684) (0.024) (0.029)

1[Rel. Cont. x E.H. Congestion] pγ̂2q -0.524 -4.375** 0.046* 0.075**

(0.336) (1.931) (0.024) (0.030)

pγ̂1q + pγ̂2q 0.010 -4.072*** -0.003 -0.009

(0.237) (1.308) (0.016) (0.020)

Mean 22.01 98.94 3.59 0.59

N. fishing trips = 46,245 & N. vessels-owners= 819 & N. vessels=572.
S.E. (in parenthesis) are clustered at the vessel-owner level. * pă0.1, ** pă0.05, *** pă0.01.
Note: Rel. Cont = relational contract; E.H. Congestion = E rhigh congestions; RB = related buyer.
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Table C.6: Relational Contract on fishing choices given that an attractive opportunity
exists in a neighbor fishing zone

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

1[Opportunity 1[Opportunity 1[Unload 1[Unload

taken] taken] diff. port] diff. port]

Panel A - Unconditional effect of rel. contract

1[rel. Cont. x Opp D] (β1) -0.013** -0.013** -0.015** -0.015**

(0.006) (0.006) (0.007) (0.007)

Panel B - Conditional effect on having an opportunity for supply stability

(β1) | Opp. fir supply assurance -0.039*** -0.045*** -0.058*** -0.078***

(0.006) (0.007) (0.007) (0.008)

Trip starts at relational port Yes Yes Yes Yes

Related buyer is absent in opp. port No Yes No Yes

P. orig. x Season (FE) Yes Yes Yes Yes

N. fishing trips = 46,245 & N. vessels=572.

S.E. (in parenthesis) are clustered at the vessel-owner level. * pă0.1, ** pă0.05, *** pă0.01.
Other controls: Week, port of origin, relative-supply quintile and vessel-owner FE.

Table C.7: Operating under a relational contract is associated to a greater productivity -
Analysis at season level

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

Trip Ln(Yield) Ln(Yield Owner

time per hour) exit at t+1

1[Rel. Contract] pβ̂q -0.464** 0.018 0.036** -0.020*

(0.198) (0.012) (0.015) (0.570)

Mean 22.50 3.73 0.65 0.05

Sample is restricted to switchers. N. vessel-season pairs = 1,623 & N. vessels=292.
S.E. (in parenthesis) are clustered at the vessel level. * pă0.1, ** pă0.05, *** pă0.01.
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Table C.8: A greater participation in informal contracts reduces queing time of related
and non-related vessels

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

Queuing Queuing N. vessels N. vessels

time - time - long queue - long queue -

Relationship NO Relationship Relationship NO Relationship

1[E.H. Congestion] x Exposure to -0.73*** -1.02* -4.32** -3.73*

relationships at neighbor ports (S.D) (0.25) (0.55) (2.07) (1.89)

1[E.H. Congestion] x Exposure to -0.67*** -0.62 -2.42 -2.32*

relationships at port of origin (S.D.) (0.25) (0.44) (1.71) (1.38)

1[E.H. Congestion] 2.23*** 2.66*** 11.33** 9.87**

(0.57) (1.25) (4.68) (4.30)

Mean if [E.H. Congestion=1] 2.13 2.42 5.13 4.08

N. ports-days = 2,745 & N. ports= 9 & N. port-season = 50
S.E. (in parenthesis) are clustered at the port-season level. * pă0.1, ** pă0.05, *** pă0.01
Other controls: Port season FE.
Note: E.H. Congestion = E rhigh congestions

Table C.9: The greater the exposure to relationships at neighbor ports, the greater
its impact reducing waste

(1) (2)

N. Vessels N. Vessels

long queue long queue

1[E.H. Congestion] x Exposure to -8.05**

relationships at neighbor ports (ERN) (3.92)

1[E.H. Congestion] x ERN -16.37*

1[ERNěMedian] (8.69)

1[E.H. Congestion] x ERN -1.48

1[ERN ă Median] (1.87)

Mean if [E.H. Congestion=1] 9.22 9.22

N. ports-days = 2,745 & N. ports= 9 & N. port-season = 50
Note: E.H. Congestion = E rhigh congestions, 1[ERNěMedian]= The level of exposure
to relationships at the neighbor ports is over the median (0.4) for all port-seasons.
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Figure C.7: Non-linear effects of exposure to relationships at neighbor ports -
identifying appropriate threshold
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C.9 Classification of Vessels by Permanency In and/or Out a Rela-
tional Contract

Table C.10: Transition matrix in and out relationships

1[Relational Contract] 1[NO Relational Contract]

1[Relational Contract] 90.09 9.91

1[NO Relational Contract] 15.31 84.69

Table C.11: Mean t-test of vessels characteristics by permanency in/out relational
contract

Always Rel. Switcher Never Rel. Mean t-test (Switchers vs. other)

(Switchers vs. other)

Vessel age (years) 23.97 24.52 24.16 0.45

(0.77) (0.54) (0.82) (0.78)

Storage Size (metric tonnes) 71.26 68.91 61.67 2.12

(2.22) (1.68) (2.44) (2.37)

Owner experience (n. seasons 05-09) 7.18 7.15 6.95 0.08

(0.18) (0.13) (0.20) (0.19)

Ln(Average Yield 2005-2007) 3.47 3.52 3.35 0.06*** pc2q

(0.04) (0.03) (0.04) (0.02)

N. vessels 151(26%) 292(51%) 132(23%)

(c2) Only in this regression, we only control for vessel size and age which may influence average productivity at baseline.
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