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Abstract

When contracts are incomplete, market trade might be substituted by rela-
tional contracts or integration. This paper compares vertical integration and re-
lational contracts between coffee mills and buyers in Costa Rica. Detailed data
on transactions between and within firms reveal that integrated trade is shielded
from demand uncertainty, a key force shaping market transactions. Relational
contracts between firms display trading patterns qualitatively similar to those
within integrated chains but do not achieve the same degree of market assurance.
Integration, however, comes at the cost of worse relationships with independent
suppliers. The evidence strongly supports models in which firms boundaries alter
temptations to renege on relational contracts and, consequently, the allocation of
resources. Policy implications for export-oriented agricultural chains in developing
countries are discussed.
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1 Introduction

Since Coase (1937) seminal contribution, economists have been interested in under-
standing how resource allocation within firms differs from allocation between firms.
This question is of central importance in fields as diverse as industrial organization,
international trade, public economics, corporate finance, and developmentﬂ Theoret-
ical contributions recognize contractual imperfections as the keystone of any theory
of the firm must be laid (see, e.g., Gibbons (2005))E| However, in many real-world
circumstances contractual parties can also deal with these very same contractual im-
perfections by resorting to relational contracts - informal agreements in which temp-
tations to renege on past promises are deterred by the value of future transactionsﬂ A
full understanding of how firm boundaries affect resource allocation, therefore, requires
comparing integration against both relational contracts and market transactions be-
tween ﬁrmsﬁ In a set of seminal theoretical contributions, Baker et al. (2002, 2006,
2011) develop repeated-game models to undertake such a comparison.

This paper compares trade between firms (repeated as well as non-repeated) against
trade within integrated firms studying coffee mills sales to domestic buyers in the Costa
Rica coffee chain. We test the two central insights of the framework in Baker et al.
(2002, 2006, 2001), namely: 1) when trade is frequently repeated, firm boundaries do
not matter; and 2) firm boundaries affect the parties’ temptations to renege on a given
relational contract. We find ample support for these predictions. Relational contracts
between firms are qualitatively (but not quantitatively) similar to trade within inte-
grated firms. We also provide direct evidence that firms boundaries alter temptations
to renege on relational contracts, the central tenet of the theory.

Three challenges must be overcome to test the theory. First, transactions both
within and between firms must be observed. Second, selection of heterogeneous trans-
actions into organizational forms must be confronted. Third, temptations to renege on
the relational contract must be examined. While the first two challenges are shared

with empirical work testing most theories of the firm, the third one is intrinsic to test a

In the United States transactions that occur within firms account for roughly the same share of
aggregate value added as transactions between firms (Lafontaine and Slade (2007)). Roughly one-third
of world trade occurs within firm boundaries (Antras (2003)).

*Prominent theoretical contributions include Williamson (1971, 1975, 1985); Klein et al. (1978);
Grossman and Hart (1986); Hart and Moore (1990), Holmstrom and Tirole (1991), Holmstrom and
Milgrom (1994), Hart and Holmstrom (2010)

3See, e.g., Macaulay (1963), Klein and Leffler (1981), McLeod (2007).

4For clarity, we call non-repeated transactions between firms the ”market” and repeated transac-
tions between firms "relational contracts”. There are, of course, relational contracts also within firms
but we refer to those simply as integrated trade.



theory that combines the integration decision within a relational contract framework.

The Costa Rica coffee chain provides an environment in which empirical progress
can be made along all three dimensions. The analysis focuses on sales of coffee between
mills and domestic buyers (either exporters or domestic roasters). A rich variety of
organizational forms is observed, including (non-repeated) market transactions as well
as long-term relationships between firms and vertical integration. First, due to regu-
lations in the industry, all transactions of coffee between mills and buyers — including
those occurring within firms — are recorded by the coffee board. Second, the coffee
board specifies extremely detailed standards. We observe more than three-hundred
different types of (parchment) coﬁ"eeﬂ This allows for a comparison of the terms of
sales (volumes, prices and timing) of the exact same physical product across organi-
zational forms. Third, observable unanticipated changes in international coffee prices
provide exogenous variation to the temptation to renege on the (relational) contracts.
This allows to study how different organizational forms shape those temptations.

Before comparing vertical integration against relational contracts between firms,
we must understand the key concerns faced by transacting parties in the market.
Numerous conversations with industry practitioners and industry reports suggest that
demand uncertainty is important for both mills and buyersﬁ Three facts confirm this
hypothesis: 1) forward sale contracts are pervasive; 2) mills face significant inventory
risk; 3) prices feature both advance-purchase and end-of-season discountsm Trade
within integrated firms, however, doesn’t display any of these patterns. Integrated
firms buy from the market only if their own integrated supply isn’t sufficient and
(conversely) sell to market only if internal demand isn’t sufficient. Integration insulates
trade from market forces and overcomes demand uncertainty concerns.

Why would trade under integration differ from market trade? Although contracts
are generally well-enforced in our context, we argue that promises on whether a contract
is signed and, if yes, at which conditions, are not enforceable. Parties face the risk
of not being able to secure appropriate (forward) contracts when needed. Relational
contracts between firms could overcome demand uncertainty concerns if they replicate
the non-contractible timing and pricing patterns associated with integrated trade.

Armed with this understanding of the market, the theoretical section distills the

5For comparison, these hundreds types of parchment coffee span only two 10-digit U.S. HS codes
(0901110015 and 0901110015), the most disaggregated product classification typically used in empirical
analysis of international trade.

5See, e.g., reports by L.T.C. (2012), 1.C.O. (2014) and World Bank (2015).

"These facts are implied by models with demand uncertainty (see, e.g., Carlton (1978), Dana
(1998)).



two key testable predictions of the Baker, Gibbons and Murphy (2002, 2006, 2011)
frameworkﬁ The central insight of the model is that firm boundaries affect tempta-
tions to renege on the relational contract. The key challenge in testing the theory is
that the relational contract is not directly observable. We tackle the problem from
two angles. First, we derive an indirect test of the theory: when trade is frequently
repeated, firm boundaries do not matter. This implies that age effects in relationships
between firms should mimic level effects associated with integrated trade. Second, we
derive a direct test of the key tenet of the theory. Once a forward contract has been
signed, the mill’s temptations to deviate (as well as actual deviations, if any) become
observable. Under non-integrated ownership, extreme realizations of reference prices
create large temptations for the mill to renege. Under integrated ownership, however,
the reneging temptation is independent of the supply price. Contractual defaults in
response to unanticipated changes in reference prices can be used to test these predic-
tions. Finally, a corollary of the relational contract logic is that better outside options
reduce parties’ ability to sustain relational contracts. Vertically integrated buyers are,
ceteris paribus, at a disadvantage in sustaining relational contracts with independent
suppliers precisely because they control (future) internal supply. This extension sug-
gests that the benefits of integration imply its costs and provides a third set of testable
implications of the framework.

The empirical section provides strong support for these predictions. Trade within
integrated firms is compared to relational contracts between firms along three dimen-
sions: prices, timing of contracting and, conditional on a contract, defaultﬂ On all
three dimensions, estimated age effects show that relational contracts between firms
qualitatively look like integrated trade. Quantitatively, however, only a handful of
relationships replicate the magnitude of the effects associated with integration. On all
three dimensions, moreover, integrated buyers are at a disadvantage in developing rela-
tionships with independent suppliers, consistent with the view that those relationships
are less valuable precisely because of control over (future) internal supplym

These results, derived from an analysis at the transaction level, hold controlling

for detailed product, time and relationship (i.e., mills and buyer pair) fixed effects

8We focus on general implications of the framework that hold across a large set of applications
rather than specific predictions to the model in Baker et al. (2002).

9Reported prices within integrated firms might confound other forces, such as removal of double
marginalization or transfer pricing. The timing of contracting and default are therefore our preferred
outcomes in the empirical analysis.

YThe evidence is consistent with further specific predictions of Baker et al. (2002). Integration
discourages the mill’s manager from undertaking costly actions that increase the value of sales outside
the relationship. Consistently with this assumption mills owned by integrated buyers receive lower
prices when selling on the market.



as well as mill and buyer time varying controls. They are, therefore, not driven by
selection at the firm and/or product level nor by differential exposure to demand and
supply shocks across firms. To further understand selection, however, we also explore
buyers and mills characteristics associated with backward integration. Mills owned
by downstream buyers are larger and located in areas with better, but more variable,
growing conditions. Backward integrated buyers are larger and export through advance
contracts with foreign importers. These results lend further support to the hypothesis
that, in our context, integration solves supply assurance concerns.

Taken together, the results portray a coherent picture of how trade within firms
differs from both market trade and relational contracts between firms. The final sec-
tions of the paper discuss the implications for theories of the firm and for policies in

export-oriented agricultural chains in developing countries.

Related Literature

This paper merges two strands of empirical literature: the literature on vertical
integration and the literature on relational contracts. With respect to the former (for
reviews, see Lafontaine and Slade (2007) and Bresnahan and Levin (2012)) the paper
makes two contributions. First, vertical integration is compared against a broader set
of alternative organizational forms, including both relational and non-relational con-
tracts between firms. Second, the paper develops precise empirical tests for the general
predictions of the Baker, Gibbons and Murphy (2002, 2006, 2011) framework. A large
share of the literature on vertical integration relates to antitrust concerns and exclu-
sionary aspects (see, e.g., Hart and Tirole (1990) and Hortascu and Syverson (2007)
for overviews). We study a product which is globally traded and, therefore, concerns
about foreclosure and other anti-competitive concerns are less likely to be relevant.
This allows us to focus on aspects of integration more closely related to adaptation
and non-contractability. Within this strand of work, the majority of empirical stud-
ies of vertical integration focus on the question “what determines firm boundaries?”
(see, e.g., Monteverde and Teece (1982), Masten (1984), Joskow (1985), Antras (2003),
Gil (2007), Forbes and Lederman (2009), Atalay et al. (2014), Alfaro et al. (2015)).
Forbes and Lederman (2009) show that airlines tend to integrate routes that require
more adaptation. Our results on the characteristics of buyers and mills belonging to
backward integrated chains echo their findings. Following seminal papers by Antras
(2003) and Antras and Helpman (2004), a large and still growing literature in trade

has studied determinants of intra-firm trade in international transactions (see Antras



(2015) for a review)ﬂ We also study exporters, but focus on the vertical integra-
tion decision along the domestic supply chain. As also noted in Bresnahan and Levin
(2012), a much smaller literature has asked whether “firm boundaries matter?,” i.e., fo-
cused on behavioral and operational differences between integrated and non-integrated
trade (see, e.g., Mullhainatan and Sharfstein (2001), Hortacsu and Syverson (2007),
Gil (2009), Forbes and Lederman (2010), Atalay et al. (2014)). This paper falls
more squarely within this second strand. The notable study by Atalay et al. (2014)
uses plant level data from the US Longitudinal Business Database combined with the
Commodity Flow Survey and find remarkably low levels of internal shipments across
plants within vertically integrated firms. In contrast, we study a context in which in-
tegration is strongly associated with internal trade. In a study of integration between
vinyl chloride monomer (VCM) and waterproof plastic manufacturers, Mullainathan
and Scharfstein (2001) find that non-integrated VCM producers react more strongly
to market demand while integrated producers focus on internal demand. While our
results are in line with their evidence, the granularity of our data allows us to more
precisely identify the channels through which integration affects firm’s operations. In
addition, we compare integration against both a market with forward contracts and
relational contracting between firms.

The paper also contributes to the recent literature on relational contracts between
firms (see, e.g., Lafontaine and Slade (2012) and Gil and Zanarone (2014) for re-
views). Methodologically, Macchiavello and Morjaria (2015a) analysis of relational
contracts in the flower industry is most closely related. We also use age effects to
proxy relationship value; side-selling opportunities to proxy temptations to deviate;
and unanticipated shocks to test theoretical predictions. Age effects are also used in,
e.g., Banerjee and Duflo (2000), Kellogg (2011), Gil and Marion (2012), and Antras
and Foley (2015). Temptations to deviate are also exploited in Barron et al. (2015).
Blouin and Macchiavello (2013) and Gil et al. (2016) exploit both temptations to
deviate and unanticipated shocks. Barron et al. (2015) and Gil et al. (2016) pro-
vide convincing evidence on the importance of (relational) adaptation in the movie
distribution and airline industry respectively. In a cross-country sample of contracts
between coffee exporters and foreign importers Blouin and Macchiavello (2013) show
that parties adopt formal contracts to allocate scarce relational capital, as in Klein
(2000) (see, also, Gil (2013)). We borrow from them the use of unanticipated shocks

to reference prices to study default. None of these papers compares relational contracts

"'Within this literature, Costinot et al. (2011) identifies adaptation as a key driver of intra-firm
trade.



to vertical integration.

Finally, the paper relates to the literature on firms, contracts, and organizational
forms in developing countries. Banerjee and Duflo (2000), Banerjee et al. (2001),
Banerjee and Munshi (2004), Fafchamps (2000, 2004), Macchiavello (2010), Macchi-
avello and Morjaria (2015b), McMillan and Woodruff (1999), Mookherjee et al. (2015,
2016) are examples of empirical studies focusing on the importance of relationships.
While vertical integration has been relatively neglected, a recent paper by Breza and
Liberman (2015) study how regulatory limits to trade credit contracts led to an increase
in backward integration of a large Chilean retailer{r_zl Mullainatthan and Sukhankar
(2014) compare farmers outcomes between cooperative and private mills. Andrabi et
al. (2006) study flexible specialization in response to demand uncertainty among sub-
contractors in Pakistan. Fafchamps and Hill (2005, 2008), De Janvry et al. (2015),
Dragusano and Nunn (2014), Macchiavello and Morjaria (2015b) and Martinez (2016)
study various facets of the industrial organization of the coffee chain. None focuses on

vertical integration[I”|

Roadmap

The rest of the paper is organized as follows. Section 2] describes the Costa Rican
coffee sector, its regulations and the data used in the analysis. Section [3| provides
evidence that demand uncertainty is an important feature of this market. Section
distills testable predictions from Baker, Gibbons and Murphy (2002, 2006, 2011)
framework. Section [5] tests those predictions in the data. Section [6] presents a number
of additional results and discusses implications for existing theories of the firm. Section
discusses policy implications for export-oriented agricultural chains in developing

countries and concludes.

2 Industry Background and Data

2.1 The Coffee Value Chain in Costa Rica

The cultivation of coffee was introduced in the Meseta Central in Costa Rica in the late
eighteenth century. Coffee’s importance for the Costa Rican economy grew consider-
ably during the nineteenth century when coffee was the main export crop for decades.

Costa Rica ranks 14th among world’s coffee producers (see I.C.O. (2015)). Costa Rica

12 Acemoglu et al. (2009) and Macchiavello (2012) provide cross-country-industry analyses of con-
tractual institutions and vertical integration.

3Dragusano and Nunn (2014) and Martinez (2016) also use some of the Costa Rican data in this
paper but focus on fair trade and product differentiation respectively.



Figure 1: Coffee Value Chain
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The Figure describes the coffee value chain in Costa Rica. Coffee cherries are produced by farmers and sold to Mills (Coffee
Washing Stations or Beneficios). Mills sell parchment coffee to domestic buyers. These consolidate, mix and mill the coffee
before selling to foreign buyers or to domestic rosters. As illustrated by the picture, some mills are owned by buyers and,
therefore, some buyers are vertically integrated backward. Trade of coffee, therefore, can take four configurations: within firms,
and between firms. Between firms we distinguish trade that involves only integrated buyers, only integrated sellers, or non-
integrated buyers and sellers. The paper focused on the relationships between mills (sellers) and buyers and compares integrated
trade with the various forms of trade in the market.

exports the vast majority of its coffee as fully washed and is generally regarded as a
“success story” in terms of product quality and differentiation. Coffee is produced in
seven regions that differ in altitude and climate and, therefore, in harvest timings (see
Figure A1 and Table Al in the Appendix).

Figure 1 describes the coffee chain. Coffee cherries are produced by farmers and
sold to mills (also known as coffee washing stations or “beneficios”). Farmers harvest
coffee cherries from trees. The coffee bean is obtained by removing the pulp from
the cherries within hours of harvest. After being washed and dried the bean becomes
storable. These stages (depulping, washing and drying) are undertaken by mills. At
this stage of the chain the output is called parchment coffee (or “cafe oro”)E

Mills sell parchment coffee to domestic buyers. Buyers consolidate, mix and mill the
coffee before selling to foreign buyers or to domestic roasters. This stage of the chain
offers a remarkable variety of organizational forms and is the object of our analysis.

The present analysis focuses on sales of undifferentiated (“convencional”) parchment

1411 other countries the coffee cherry is directly processed by farmers. This so called “dry method”
(in contrast to the “wet method” performed by mills) is extremely uncommon in Costa Rica. The
washed method generally produces higher and more consistent quality.



coffee and compares trade within backward integrated firms (buyers owning mills)
with trade between ﬁrmsE Trade of coffee, then, takes four configurations, illustrated
in Figure 1: 1) trade within integrated firms; and, between firms, trade between 2)
integrated buyers with non-integrated sellers; 3) integrated sellers with non-integrated
buyers; and 4) non-integrated buyers and sellers. In addition, trade between firms
can be relational or non-relational (i.e., market). We define trade between a mill and
a buyer to be relational if it spans more than one harvest season and non-relational
otherwise. Trade within firms is always relational.

The analysis focuses on backward integration and sales of undifferentiated coffee
for expository simplicity: to test the theory we need to identify the salient aspects of
the relational contracts between buyers and mills and this is more easily accomplished
focusing on a specific set of concerns and motives for integration. Section 6, however,
discusses how results differ for sales of differentiated coffee as well as similarities and

differences between backward and forward integration.

2.2 Industry Regulations

In Costa Rica the production, processing, marketing and export of coffee are under-
taken by the private sector. The state regulates the sector through the Instituto del
Cafe de Costa Rica (ICAFE), a non-governmental public institution established by
law in 1961. ICAFE represents the interests of farmers, processors and exporters. The
main objective of the law, stated in its first article, is “to achieve an equitable system
of relationships between producers, processors and exporters of coffee that guarantees
a rational and secure participation of each stage in the coffee business”E

The key aspect of the regulation is the System of Final Liquidation ( i.e., “Sistema
de Liquidacién Final”). The main feature of the system is to enforce contracts between
farmers and mills and between mills and exporters. For the system to be implemented,
all transactions of coffee along the chain must be registered with the board. The

process, illustrated in Figure 2, is as follows:

1. Reception of coffee cherries and initial payment. Immediately after harvest, farm-
ers deliver coffee to a mill. Farmers are free to deliver to any mill. Upon delivery,

the mill issues a receipt for the coffee. The law establishes that the receipt has

15There are also mills that own exporting licenses and are, therefore, forward integrated. An addi-
tional distinction is between privately owned mills and cooperatives (which are collectively owned by
farmers). Some cooperatives form horizontal alliances as part of marketing consortia.

15For further details, see: www.icafe.go.cr.



Figure 2: The Costa Rica System
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The Figure describes the Costa Rica system (Proceso de Liquidacion). At harvest time (stage 1) when the farmer delivers coffee to
the mill, (s)he receives a receipt for the delivery and an advance payment. The mill must report every 15 days the amount of
coffee received from farmers (stage 2). The sales of processed coffee by the mill to exporters and domestic roasters must be
approved by the National Coffee Board (ICAFE). Approval is given for sales with prices in line with international market prices
and differentials (stage 3). The sales are contracts enforced by the Board. The mills pays farmers every three months, according to
the advances agreed in stage 1 (stage 4). Finally, at the end of the harvest season, based on sales, costs, allowed profits for mills
and contribution to the national coffee fund, the final liquidation to farmers is established. The final prices paid to farmers must be
published in newspapers and the corresponding payments to farmers must be executed within 8 days by the mills (stage 5).

the value of a contract. The receipt records the date, type, quantity of coffee

and payment, if any.

2. Contracts between mills and buyers. Every sale contract between mills and buyers
must be registered with and approved by the coffee board. A contract is defined
by a type and quantity of coffee, signing and delivery dates, and a price. Without
disclosing it to market participants, the board sets minimum prices based on
differential against prevailing international prices. Figure A2 in the Appendix
shows that the regulation leaves substantial margins for price negotiations: at

any date there is significant variation in contracted prices.

3. Payment to farmers. Every three months, mills make payments to farmers ac-
cording to sales up to that point. At the end of the harvest campaign, the mills
pay the farmers a final liquidation. The final liquidation is computed according
to a formula that detracts from the mill’s sales i) audited processing costs, i)
allowed profit margin, 4ii) any previous amount paid to farmers, ) a contri-
bution to the national coffee fund. The final price for each mill is published in

newspapers and the corresponding payments to farmers must be executed by the

10



mills within eight days of publicationm

To compute the final liquidation price, the regulation requires mills to submit all
contracts with buyers for approval. This requirement applies to all transactions be-
tween mills and exporters, independently of their ownership structure. This implies
that terms of transactions are observed for both trade between and within firms. Verti-
cal integration is allowed and transfer pricing (in which prices are artificially depressed
to shift profits downstream) is prevented by rejecting contracts with prices below the
undisclosed minimum 5]

Registering contracts with the board improves enforcement. The board enforces
standards: the contract must specify type of bean (8 categories), quality of parchment
(7 categories) and preparation type (8 categories). A total of 336 different types
of parchment coffee are observed in the dataE The board also protects parties from
counterpart risk. As documented below, buyers and sellers often sign forward contracts
for future delivery. Sharp changes in (international) market conditions leave parties
exposed to strategic default: if prices go up (down), mills (buyers) will want to renege
on the deal. The board only allows mills to cancel contracts and only for one of the
following reasons: (A) when there is agreement by both sides to substitute the contract
for another one with a better price, (B) when the mill does not have enough coffee to
honor the contract, (C) when the mill does not have coffee of the quality established
in the contract to deliver, and (D) for exceptional causes to be evaluated by the coffee
board.

2.3 Data and Descriptive Statistics

Data Description
The primary data source is the ICAFE. The data include information on a total

of 44282 contracts between mills and buyers spanning 12 harvest seasons (from 2001-

1"The system facilitates risk management and reduces mills working capital requirements. The final
price paid to farmers depends on international market conditions prevailing throughout the entire
season, rather than just at harvest time. Since farmers are mostly paid after sales, mills have lower
working capital needs. This type of regulations are by no means unique to Costa Rica. For example,
Guatemala, Nicaragua, El Salvador and Burundi have adopted, or tried to adopt, similar regulations.
The Kenya and Rwanda tea sectors are currently regulated along similar lines.

181t is not unusual for vertical integration between producers and exporters to be banned altogether
in this type of chains (see, e.g., the Ethiopia coffee chain before the creation of the commodity exchange,
cocoa in Ghana, cotton in Tanzania).

9Mills can furthermore register up to three differentiated product lines of coffee, in addition to
the undifferentiated (“convencional”) line we focus on. These hundreds of products span only two
ten-digit HS codes (0901110015 and 0901110025), the finest level of product classification typically
used in international trade.

11



2002 to 2012-2013). Approximately a quarter of all contracts are for the national
market while the remaining are for export. Information on contracts cancellations is
available from season 2006-2007. Just over 1% of the contracts are canceled, with
significant variation across seasons (from about 2% in 2010-2011 to 0.5% in 2012-
2013). Information about contracts is complemented by the following data: 1) history
of operation and mills ownership type during the sample period; 2) mills location
matched to a vector of geographical characteristics; 3) payments made to farmers
(advance payments, trimestral and final liquidations); 4) mills reported and audited
costs; 5) bi-weekly reports on coffee sourced by mills and number and location of
farmers supplying each mill; 6) export contracts. The time coverage varies across the

different data.

Descriptive Statistics

Table 1 provides summary statistics for the 2011/12 harvest season focusing on
sales of undifferentiated coffee only@ Panel A presents mills’ characteristics. Out of
175 mills, approximately 5% are owned by buyers, i.e., are part of backward integrated
chains. In addition, 14% of mills are cooperatives. The ten largest mills account for
53% of production. Backward integrated mills account for 30% and cooperatives have
a similar market share. Mills have operated on average 6 years under current ownership
during the sample period, had an average of 3.35 buyers per year, sold 12% of their
output to backward integrated buyers and exported 76% of their produce. The last
column shows that mills owned by buyers are larger, older, sell to fewer buyers (in
fact, sell almost everything to “their” buyer) and export more. They are not different
from the rest in terms of unit prices and unit costs.

Panel B presents buyers’ characteristics. Of the 149 buyers, 5% are backward
integrated. The buyer’s side of the market is more concentrated. The ten largest buyers
have a combined 77% market share, while backward integrated buyers account for 52%
of market output. This implies that backward integrated buyers source approximately
60% internally and the rest on the market. Buyers have operated an average of 6.23
years in the market, have about 4 suppliers per year and export 40% of their purchases
(which implies that size is positively correlated with share exported). The last column
shows that backward integrated buyers are larger, have more suppliers, export more
and (possibly as a result) pay higher prices.

Panel C presents relationships’ characteristics. A relationship is here defined as

29The industry has been relatively stable throughout the sample period (see Table A2 for summary
statistics). The only significant change has been the entry of a larger number of micro-mills in recent
years. Those mills account for a very small share of aggregate production.
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a unique mill-buyer pair that has traded positive amounts for more than one season.
There is a total of 394 such pairs, approximately 40% of which involve an integrated
buyer (while only 1% involve an integrated seller). The average relationship is 2.5
years old, exported 66% of its product and traded 1.2 different products. Panel D
reports characteristics of the contracts. Approximately 20% of the contracts are for

the national market, and around 50% involve an integrated buyer.

3 Demand Uncertainty and Vertical Integration

Before comparing vertical integration and relational contracts between firms, we must
understand the key concerns of market participants. Numerous conversations with
practitioners and industry reports suggest that demand (and, conversely, supply) as-
surance considerations are important for both mills and buyers@ This Section begins
by describing non-relational trade between firms (i.e., the "market”) along several di-
mensions. The patterns strongly support demand uncertainty being a key concern. The
Section then compares trade within vertically integrated firms against non-relational
trade between firms along the same dimensions. Trade within integrated firms dis-
plays radically different patterns consistent with lower demand and supply uncertainty

within the integrated chain.

3.1 Market Trade and Demand Uncertainty

Demand assurance concerns arise in markets in which there are idiosyncratic and aggre-
gate demand shocks, once production decisions have been sunk@ These conditions fit
the coffee industry well. From the viewpoint of a mill, demand uncertainty originates
from two sources. First, buyers (mostly exporters) need to manage stocks to timely
deliver coffee to downstream roasters facing uncertain demand in the retail market.
Second, after harvest is completed, the vagaries of weather and harvest conditions in
competing locations worldwide induce fluctuations in the (expected) demand and price.
Since parchment coffee can be stored up to at most the following harvest, inventories
can only partially help to navigate demand shocks and mills face the risk of holding
unsold stocks at the end of the season. Building on theoretical work, we document

three facts consistent with demand uncertainty being important in this market@

21See, e.g., reports by LT.C. (2012), 1.C.O. (2014) and World Bank (2015).

22That is, we are not concerned with shocks affecting availability of supply.

23The analysis is mostly based on Dana (1998) and Carlton (1978) (see also Deneckere and Peck
(1995) and Cachon (2004)).
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Fact 1: Forward Contracts A first implication of demand uncertainty is that
mills (and buyers) have incentives to sign forward contracts@ Figure 3 confirms this
to be the case. Contract duration is defined as the difference between the delivery
date and the contract signing date. Less than 40% of contracts are “spot”, i.e., the
delivery occurs within a week of the signing date. Contracts are signed with significant
advance: less than 50% of contracts are signed within a month of delivery date, and

the average contract is signed approximately 3 months in advance.

Fact 2: Inventory Risk A second implication of demand uncertainty is that
mills carry the risk of unutilized capacity, i.e., holding unsold coffee at the end of the
season. Figure 4 shows this to be the case. The Figure plots on the horizontal axis
the number of days since the beginning of the harvest season in the region around
the mill. The vertical axis reports the difference between the coffee processed and
the coffee committed for sale by the mill up to that point (as a percentage of the
total coffee processed during the season). The figure averages data across mills and
harvest seasons. Before the beginning of harvest mills run a negative balance: forward
contracts are signed even before harvest begins. The negative balance is reduced
and is turned into positive as the mills start receiving coffee during harvest. The
balance peaks towards the end of harvest and then decreases as mills sell the processed
coffee. On average, non-integrated mills remain with approximately 7% of processed
coffee unsold at the time the following harvest begins: non-integrated mills are indeed

exposed to significant inventory risk.

Fact 3: Inverted-U Prices A final implication of demand uncertainty is that
prices display an inverted-U pattern during the course of the season. First, models of
markets with demand uncertainty and forward contracting predict advance-purchase
discounts. The intuition is as follows: firms carry excess capacity to serve consumers
in peak periods; the pricing structure across markets must cover marginal costs and
capacity costs; spot prices must then reflect the cost of carrying underutilized capacity.
Second, unsold stock of coffee at the end of the season (”inventory risk”) implies excess

supply and lower prices.

24We study the physical market for Costa Rican coffee. In the coffee trade, as in several other
commodity markets, physical markets operate alongside futures markets, in which contracts for future
delivery of coffee (rather than coffee itself) are traded. The majority of futures contracts is traded for
obligations in other futures contracts, i.e., contracts of coffee are very rarely “called” for actual delivery.
Futures contracts are principally used for risk management. The high number of transactions makes
future markets extremely useful price revelation mechanisms and futures prices provide key reference
prices for contracts in physical markets. In Section 5.3 the evolution of futures prices over the contract’s
duration is used to study contractual default.
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Figure 5 describes seasonality patterns in unit prices and confirms this implication.
The (harvest) season is divided into weeks, with week zero representing the first week
in which mills start receiving coffee cherries in the region. For each week in the season
(from approximately two months before the beginning of the harvest) week dummies
are estimated on unit prices (logs) controlling for week fixed effects, product fixed
effects and buyer-seller pairs fixed effects. Identification is therefore obtained from
across regions variation in the timing of harvest. The continuous blue line reports
smoothed estimates of the estimated week dummies. The Figure shows that mills
receive lower prices both from contracts signed early in the season and contracts signed
at the end of it. This seasonality in prices strongly supports the predictions of models

with demand uncertainty |

3.2 Market vs. Integrated Trade

Vertical integration has long been seen as a solution to demand and supply uncertainty
(see, e.g., Carlton (1979)). Firms integrate backward to satisfy the most stable part
of their uncertain demand while sourcing externally to satisfy demand in excess of
owned capacity. If that is the case, trade within integrated firms is expected to be
radically different from trade in the market. Figures 3, 4 and 5 also present contracting,
inventory and pricing patterns associated with integrated trade. All figures show a
stark difference between market trade and integrated trade.

Figure 3 shows that integration substitutes for both spot and forward contracting.
Mills within integrated chains rarely need spot contracts to adjust their inventory
position. Conversely, mills within integrated chains do not need to contract much in
advance as internal demand satisfies their capacity most of the time@ Figure 4 shows
that integrated mills sign fewer contracts before the beginning of harvest, display a
lower balance of processed coffee throughout the entire season and are never left with

unsold coffee at the end of the season (i.e., face much lower inventory risk)m Finally,

25The estimated effects on prices (between -2% and +1%) are actually quite large relative to average
buyers (6%) and mills (9%) profit margins. (Unreported) Results show that these estimates are
substantially larger if estimated off time variation rather than region-specific seasonality patterns (6%
and 3.5% before the beginning and after the end of harvest respectively). These effects are not driven
by differences in the quality of coffee transacted since those are controlled for by product fixed effects
(which include an indicator of when the coffee was harvested).

26Table 9 below shows that backward integrated exporters are more likely to export through advance
contracts. From a risk management perspective it is then optimal to match contract duration in export
market with (reported) contracts within the integrated chain.

2"These findings are econometrically confirmed by (unreported) results on the intensive and extensive
margins of trade. Conditional on detailed product, season, seasonality and relationships fixed effects,
trade within integrated firms is relatively less likely to occur before the beginning or after the end
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Figure 5 shows that trade within integrated firms doesn’t display the inverted-U pricing
pattern observed in the market. This evidence confirms that trade within integrated
firms is less subject to uncertainty and doesn’t need to rely on forward contracts before
harvest nor spot contracts to sell unsold stocks after the end of the harvest campaign.

Figure 6 provides further support to the hypothesis that vertical integration mit-
igates demand uncertainty. Figure 6 reports the shares of coffee bought and sold on
the market by (backward) vertically integrated firms. Each dot represents a backward
integrated firm in a given season. The vertical axis is the share of coffee bought in
the market. The horizontal axis gives the share of coffee sold on the market. The
Figure shows that in any given season integrated firms source from the market only
if own supply isn’t sufficient and (conversely) sell to market only if internal demand
isn’t sufficient. Market trade (represented by the crosses) display a radically different

pattern.

3.3 Defining the Relational Contract

In sum, the evidence confirms that demand uncertainty is a key concern in the mar-
ket that is mitigated by vertical integration. Can relational contracts also mitigate
demand uncertainty? If yes, how would the relational contract look like? To answer
these questions we proceed in two steps: first, we distinguish what is contractible
(i.e., enforced by the board) from what isn’t (i.e., informally enforced). Then, we let

integrated trade reveal how (a well-functioning) relational contract should look like.

What is Contractible? What isn’t?
Once a contract has been signed, the board provides enforcement: only around 1%
of contracts are canceled/defaulted upon. However, promises on whether a contract
is signed and, if yes, at which conditions, are not enforceable. That is, parties face
the risk of not being able to secure appropriate (forward) contracts when needed. In
a relational contract, parties promise to sign contracts at certain conditions (prices,
quality, length) at appropriate timing. If demand uncertainty is a key concern, the
buyer promises to sign contracts and absorb capacity; the mill promises to deliver the
coffee as per contract.

How long in advance should parties lock in the formal contract? Parties face

a trade-off between securing demand/supply and counterpart risk. If realized spot

of the harvest campaign. Conditional on a contract being signed, traded volumes display the same
pattern.
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market prices are much higher than expected, a mill will want to renege on a promised
delivery locked in at a lower price@ Contracts of longer duration are, therefore, riskier
as they leave parties exposed to larger fluctuations in market conditions and fetch lower
prices both because they provide demand assurance and because they leave the buyer

relatively more exposed to strategic default@

Defining Cooperation: How does integrated trade look like?
This logic has implications for both the timing and pricing of contracting. Trade within
integrated firms along these two dimensions allow us to identify the key dimensions of
the relational contract. First, conditional on delivery date, integrated firms can afford
to wait longer to align contracted prices with market conditions and, therefore, register
with the board shorter contracts. Second, integrated capacity is allocated more certain
demand and is therefore less likely to be unutilized than non-integrated capacity. Zero
profits, then, require that output is sold from non-integrated capacity above (marginal)
cost. This implies that internal sourcing is cheaper than market sourcingm

Table 2 provides support for both predictions. The Table considers all contracts
signed by vertically integrated buyers. Columns 1 to 3 focus on contract length,
Columns 4 to 6 on prices. The results compare both contract dimensions with the
integrated mills and with independent suppliers. Columns 1 to 3 find that, on average,
integrated buyers sign contracts that are thirty days shorter when sourcing internally
rather than on the market. The difference shrinks to 15 days shorter contract duration
when we account for a host of additional controls, including delivery date fixed ef-
fects. Results on prices are similar. Simply controlling for buyer fixed effects, contract
volumes, region and seasonality, Column 4 finds that integrated buyers pay almost
7.3% higher prices when sourcing outside. This large difference, however, could be
due to differences in product characteristics or in the timing of contracting. Column 5
shows that this is only partially the case. Including both detailed product and contract
date fixed effects, results show that integrated buyers still pay approximately 3% more
for the same coffee, on the same day, when sourcing in the market relative to inter-
nal supply. Column 6 shows that this result is not due to differences at the mill level.

Even after controlling for mill characteristics (which include mill type, size and audited

28In principle, if realized market prices are much lower than expected, the buyer has an incentive to
renege on the contract. As noted above, the board doesn’t allow this type of contract cancellations.

2%Table A3 provides econometric evidence. Controlling for detailed product categories, season fixed
effects, signing dates fixed effects and mills’ and buyers’ fixed effects longer contracts fetch lower prices.

30This mechanism is analogous to the argument for advance purchase discounts and distinct from
standard argument such as the removal of double marginalization or transfer pricing. Because reported
prices within integrated firms might also reflect these forces, the timing of contracting is our preferred
contractual dimension in the empirical analysis.
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costs) and for region specific season and seasonality effects, integrated buyers still pay
approximately 1.5% more when buying in the market. This effect, which might appear

small, accounts for a sizable share of buyers margins (which average 6%).

Summary: how do relational contracts look like?
In sum, even with forward sale contracts, parties might not achieve perfect supply and
market assurance: a suitable forward contract might not be available when needed
and, conditional on contracting, parties remain exposed to opportunism. In the ab-
sence of integration, relational contracting offers an alternative to achieve the desired
level of demand and supply uncertainty. By exchanging promises within a relational
contract, non-integrated parties can (try to) mimic the trading patterns associated
with integration. If that is the case, relational contracts between firms will display
shorter contracts (conditional on a delivery date, parties can wait longer to adjust the

contract to market conditions) and lower prices (mills face less uncertain demand).

4 Bringing Baker et al. (2002) to the Data

In a series of papers, Baker, Gibbons and Murphy (1994, 2002, 2006 and 2011) -
henceforth BGM - study the interaction between formal contracting (of which firms
boundaries is a special case) and relational contracting. This section distills testable
predictions from their framework. Since we are interested in general predictions that
hold across applications, we do not extend BGM to formally derive specific predictions
for our context@ We instead describe the framework in some generality and apply its

insights to our context 7]

4.1 Relational Contracts and Firms Boundaries

In the relational contract framework (see, e.g., MacLeod and Malcomson (1989), Levin
(2001)), parties have informal agreements to undertake certain costly non-contractible

actions in exchange for future rewards. Parties trade off future rents against current

31This would require extending the model along four dimensions: 1) allows for enforceable contracts;
2) model demand uncertainty; 3) consider multiple suppliers; and 4) allow for on the equilibrium path
default and trade outside the relationship.

32Baker, Gibbons and Murphy (2002) - henceforth BGMO2 - is most closely suited to our analysis:
it is empirically relevant (relational contracting between independent firms coexists alongside vertical
integration in our context); and its key insights can be directly tested in the data. Furthermore, a
prediction of BGMO2 is that integration is an optimal response to widely varying supply prices. This
result provides an alternative explanation to Carlton (1979) for why vertical integration delivers supply
assurance and fits the evidence in Section 3 well.
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temptations to deviate. A necessary condition for a given relational contract to be
sustainable is that the value of the future rents in the relationship is larger than the
temptation to renege. The central insight in BGM is that firms’ boundaries change
temptations to deviate.

Consider a mill and a buyer. There are three organizational forms: market (i.e.,
non-relational trade between firms); relational contracting between firms; and vertical
integration (in which the buyer owns the mill)@

Following the evidence presented in Section 3, the key costly non-contractible ac-
tions to be undertaken by parties are as follows. First, the mill and the buyer promise
to sign (forward) contracts at certain conditions (prices, quality, length) at appropri-
ate timing. This might be costly to either party if better trading opportunities are
available or if it is better to wait before committing to a contract. Then, the mill
might undertake non-contractible investment e at cost C(e;n) to increase the value of
trade (e.g., prioritize certain preparation types)ﬂ Finally, conditional on a contract
having been signed, the mill must resist the temptation to renege on the contract and
default when market prices are much higher than the locked in price. Let’s index the
strength of this temptation by 9@

The central insight of the model is that firm boundaries affect temptations to renege
on the relational contract. The key challenge in testing the theory is that the relational
contract is not directly observable. In particular, in the data we observe if a (forward)
contract is signed (and its terms), but do not observe the underlying promise. We also
do not observe non-contractible investments by the mill. Once a contract is signed,
however, we do observe temptations to renege and if a default occurs. This suggests two
approaches to derive testable implications. A first indirect approach to test the theory
is to derive predictions on how the organizational forms chosen in equilibrium behave.
A second direct approach is to examine how firm boundaries change temptations to

deviate.

4.1.1 Indirect Test: Equilibrium Organizational Forms and Age Effects

BGMO2 derives the organizational forms that maximizes joint surplus (and is, there-

fore, chosen in equilibrium) as function of i) the frequency of interactions between

33Non-relational employment (the buyer owns the mill but no relational contract is used) is not
empirically relevant in our context. We follow BGMO2 and ignore forward integration (the mill owns
the buyer). See Section 6 for a discussion.

34The buyer might also have to exert effort, e.g., to find buyers. For expository simplicity, we follow
BGMO02 and focus on the mill incentives only.

35Recall that the board doesn’t allow buyers to cancel contracts.
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Figure 7: Efficient Organizational Form

Discount
Factor §

First Best

Vertical
Integration

Relational
Contracts

Age effects

(Spot) Market

Transactions
Temptation

to deviate 6

the parties - indexed by the common discount rate ¢; i) the strength of the mill’s
temptation to renege - indexed by 6.; and #4i) the returns to the mill’s non-contractible
efforts - indexed by 7.

In BGMO2 whether the parties are integrated or nonintegrated affects their temp-
tations to renege on a given relational contract. In some situations, the reneging
temptation is lower between integrated parties; in others, the reneging temptation is
lower between nonintegrated parties. Figure 7 illustrates the equilibrium organiza-
tional form as a function of the two parameters § and #. Holding constant 6, standard
logic implies that a higher § facilitates cooperation. If § is very high, both integra-
tion and non-integration can achieve the first best and the organizational form doesn’t
matter. If § is very low, instead, no relational contract can be sustained regardless
of the adopted organizational form, and trade occurs in the market. For intermediate
values of ¢ the choice between integration and non-integration matters.

Vertical integration assigns ownership of the coffee to the buyer and, therefore,
eliminates the mill’s temptation to side-sell once market conditions are much more fa-
vorable than those agreed in the contract. Holding constant J, then, vertical integration

emerges for higher values of #. The frontier separating the regions in which integra-
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tion and non-integration are optimal is downward sloping. The logic is as follows. By
definition, along the frontier, the two organizational forms produce the same surplus.
If 6 is higher, the temptation to deviate under non-integration must be compensated
by better incentives, i.e., 7 must be such that equivalent surplus across organizational
forms can be achieved at lower 4.

From Figure 7, a first empirical test can be derived. Consider an environment, like
ours, in which all three organizational forms are observed: market trade, relational con-
tracting and integration. Controlling for 6 and 7 (i.e., product characteristics, costs
drivers and market conditions, ...) a higher ¢ implies that the terms of the relational
contract between firms converge to the terms of trade observed within integrated firms.
That is, when trade is frequently repeated, firm boundaries do not matter. A higher ¢
is associated with more frequent trade and a higher relationship’s value. Once relation-
ship and time effects are controlled for, the number of previous interactions between
parties (in short, the age of the relationship) provides an empirical measure of the
frequency of trade in the relationship@ From the discussion in Section 3, recall that
integrated trade displays shorter contracts and lower prices. Therefore, we have the

first set of testable predictions:

P1: Integrated trade displays lower prices and, conditional on delivery date, shorter
contracts. Relationships between firms converge to the pricing and timing of integrated
trade (i.e., the age of the relationship negatively correlates with unit prices and contract

length).

4.1.2 Direct Test: Temptations to Deviate and Mill’s Incentive Constraints

A key advantage of our setting is that, once a contract is signed, the mill’s tempta-
tion to deviate (as well as actual deviations, if any) become directly observable. Hence,
although contract cancellations are quite rare in the sample, they provide a very trans-
parent opportunity to test the logic in BGMO02. This provides a direct test of the key
tenet of the theory.

Consider a mill that has signed a contract for delivery of quantity g. at price p..
The price p. negotiated at the time of contracting is tied to parties expectations about

prevailing market prices at delivery. Let p, be the spot market price at delivery and

36Note that BGMO2 features stationary dynamics in which age effects are entirely driven by se-
lection. Models of relational contracting with persistent asymmetric information or limited transfers
instead display non-stationary dynamics in which, conditional on survival, age causes changes in con-
tractual outcomes. Although this difference doesn’t matter for deriving the test, in the empirical
analysis we distinguish the two.
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T(6,0) the share of contracted coffee the mill can side-sell and organizational form o,
with 6 a (time varying, product specific) measure of market liquidity. If p,, is much
higher than anticipated, an independent mill will want to renege on the contract and
try to take advantage of improved market conditions, i.e., T'(6,ni) > 0. The central
insight of BGMO02 is that when the mill is owned by the buyer it doesn’t own the
coffee and, therefore, cannot sell it outside (i.e., T(6,int) = 0). Denote with V,2 and
U, the continuation values under organizational form o for the mill following delivery
and default respectively. The dynamic incentive compatibility constraint for the mill

gives the condition under which the mill delivers the coffee. The constraint is given by

6(Vin = Up) = (Pw — pe)T(0, 0)ge- (1)

A number of testable predictions immediately follow. First, integrated mills have
fewer defaults and those defaults do not depend on market conditions p,,. Second, the
age of the relationship between firms negatively correlates with default; particularly

so when market prices p,, are higher.

P2: Unanticipated increases in market prices lead to contract default but i) not

within integrated firms, and i) less so as relationship’s age increases.

4.1.3 The Costs of Integration

Finally, the logic of BGMUO02 also implies costs associated with integration. There are
two types of costs. The first costs associated with integration can be derived from a
multi-party extension of BGMO02. As noted above, integrated buyers own capacity
only covers the most stable part of their demand. Independent suppliers are used to
cover demand in excess of own capacity. The structure of the dynamic incentive con-
straint reveals that better outside options hinder parties ability to sustain relational
contracts. This has implications for the ability of integrated buyers to develop rela-
tional contracts with independent suppliers. If control over integrated capacity implies
a better outside option, a vertically integrated buyer has, ceteris paribus, a disadvan-
tage in sustaining relational contracts with independent suppliers. This introduces an

endogenous cost of integration. Empirically, this leads to the following prediction:

P3: Consider trade between between independent suppliers and integrated buyers:

1) the age of the relationship doesn’t correlate with prices and contract length; 2)
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unanticipated market price increases lead to higher contract cancellationm

Second, integration assigns control over outside sales to the buyer. This reduces
the mill’s incentives to generate valuable trading opportunities outside the relationship.
Most of the time, coffee is delivered to the integrated buyer and, therefore, limiting
those costly investments is beneficial for the relationship. Occasionally, however, the
integrated mill might have to sell outside (e.g., when buyer’s demand is lower than in-
tegrated capacity). When this happens, an integrated mill will sell at worse conditions

than non-integrated mills.

P4: Holding everything else constant, integrated mills receive lower prices when

selling coffee to independent buyers.

4.2 Summary of Predictions

Figure 8 summarizes the testable predictions derived from the theory. The figure con-
siders the three key dimensions of contracting: prices, length and - conditional on a
contract being signed - strategic default. Predictions are derived for trade within inte-
grated firms (in levels) as well as for age effects along different types of trade involving
different types of firms. In total, the figure reports eight predicted correlations and
a number of additional placebos. Integrated trade has lower prices, shorter contracts
and less default (First row). Between non-integrated firms, the age of the relationship
negatively correlates with prices, length of contracts and default (Second row). When
integrated buyers source from independent mills, relationships do not display the same
positive patters and strategic default is more likely (Third row). Finally, as a placebo,

there shouldn’t be relationship effects within integrated ﬁrms@

3"That is, for the same contract and temptation to deviate, the same supplier will be more likely to
strategically default on a contract signed with an integrated buyer.
38For simplicity, Figure 8 doesn’t include P4 which is however tested in Section @
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Figure 8: Summary of Predictions

Prices  Contract Length  Strategic default

Integrated trade — (P1) — (P1) - (P2)
Age effects:

Between Firms — (P1) — (P1) — (P2)
Integrated Buyers: Outside 0 (P3) 0 (P3) + (P3)
Integrated Buyers: Within 0 0 0

5 Empirical Results

This section reports the main empirical results following closely the predictions sum-
marized in Figure 8. Relational contracts between firms are first compared to vertical
integration with respect to prices and timing of contracting. Then we analyze strategic

default.

5.1 Timing and Length of Contracts

We begin by describing the use and timing of forward contracts across the three or-
ganizational forms: market, integrated trade and relational contracts between ﬁrmsF_g]
Figure 9 describes the use of forward contracts. The Figure reports the cumulative
share of coffee sold by length of contract, measured in weeks. The length of the con-
tract is defined as the difference between the date in which the contract is signed and
the date at which the coffee is supposed to be delivered. Contracts of length zero
are spot contracts. Longer contracts are forward contracts. The figure shows that
60% of coffee exchanged in non-relational trade between firms (i.e., the market) occurs
through spot contracts. In contrast, the share of coffee sold spot within integrated
firms as well as between firms with long-term relationships is only 20%. Moreover, the
Figure shows that the distributions of contract length of relational contracts between
firms and integrated trade is almost identical.

Figure 10 compares the timing of deliveries across the three organizational forms.
The Figure reports the cumulative share of coffee sold by delivery date, measured in

weeks from the end of the harvest campaign in the region. The figure shows that only

39For illustrative purposes, Figures 9 and 10 only focus on established relationships in their fourth
or more consecutive season.
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20% of coffee exchanged in the market (blue solid line) is delivered before the end of
the harvest campaign. In contrast, within firms (red dotted) and between firms with
long-term relationships (blue dashed), coffee is continuously delivered as it is received
and processed by the mill. As predicted by BGMO02, established relationships between

firms behave very similarly to integrated trade.

5.2 Length of Contracts and Prices: Age Effects

We now test predictions P1 (and P3) on (lack of) age effects. Age of the relationship is
measured with the number of previous signed contracts (in hundreds). This allows us
to control for both time and relationship cohort effects providing the closest empirical
approximation to the frequency of trade 0. The regression controls for volume of
trade on the contract (polynomial), detailed product fixed effects, market conditions
at the time of contracting, mills characteristics (including region specific season and
seasonality patterns, volume processed, and costs) and relationships fixed effects. This
rich set of controls aims at holding constant confounders (summarized by 6 and 7), at
either the product, time or firm level.

We begin examining timing of contracts in Table 3@ Column 1 focuses on non-
integrated buyers and their relationships with non-integrated suppliers (prediction
P1). It shows a negative, large and statistically significant age effect on leadtime.
Columns 2 to 4 focus on integrated buyers only. Column 2 considers age effects in the
relationship between integrated buyers and non-integrated mills (prediction P3). We
see that relationship age has a negative and significant effect on contract length on
the relationship between integrated buyers and independent mills, but with a coeffi-
cient less than half (and statistically different from) the one in Column 1. Column 3
shows that trade within integrated firms occurs with contracts that are on average of
20 days shorter. Column 4 considers age effects within the firm (i.e., the placebo). As
expected, there is no relationship between past trade and timing of contracts within
the firm.

Delivery date fixed effects are controlled for in all Columns. This is done because
the theoretical prediction is that, conditional on a delivery date, parties in better

relationships can afford to wait longer before locking in a contract@

0 Alongside contractual defaults (see Section 5.3), the timing of contracts is our preferred outcome
variable since prices (tested in Table 4) might confound other aspects of integration, e.g., removal of
double marginalization and transfer pricing. The Table reports results by splitting the sample across
the different types of relationships. Identical results are obtained in the overall sample using interaction
terms.

“Conversely, conditional on contracting date, we expect good relationships and integration to be
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The robustness and mechanics of the results in Column 1 are further explored in
Table A4. For comparison, Column 1 in the Table reports the baseline specification
(Column 1 in Table 3). Column 2 shows that measuring age of the relationship as
calendar time delivers qualitatively similar results. A concern with the baseline speci-
fication is that results overweight longer relationships (since they account for a higher
number of observations). Column 3 re-weights observations by the inverse of the to-
tal number of contracts observed in the relationship and finds even stronger results.
Columns 4, 5 and 6 disentangle whether the estimated age effect arises due to selec-
tion or not. Columns 4 and 5 only estimate age effects on the first (three) season of
relationships that survived their first (three) season(s)@ The specification, therefore,
estimates age effects on a balanced, albeit selected, sample of relationships. Column 6,
instead, compares contract length in the first year of relationships with duration above
/ below the median. Both sets of specifications suggest that estimated age effects are
not exclusively due to selection effects.

Table 4 repeats the exercise considering price as dependent variable@ The results
are highly consistent with the patterns on prices in Table 3 and confirm the theoret-
ical predictions. Column 1 considers again the relationships of non-integrated buyers
with independent mills, showing that relationship age negatively correlated with the
prices (prediction P1). Columns 2 to 4 focus on integrated buyers only. Column 2
considers age effects in the relationship between integrated buyers and non-integrated
mills (prediction P3). As expected, the age of the relationship doesn’t correlate with
unit prices.

Table A5 presents robustness checks along the lines of those performed for the
price results in Table A4. Negative age effects on prices are detected using a different
measure of age based on calendar time (Column 2) as well as re-weighting observations
to avoid oversampling longer relationships (Column 3, although the coefficient is less
precisely estimated). Columns 4 and 5 detect negative age effects on a balanced,
although selected, sample of relationships lasting longer than one and three years
respectively. Column 6, instead, compares prices in the first year of relationships with
duration above / below the median. Again, both sets of specifications suggest that

estimated age effects are not exclusively due to selection effects.

associated with longer contracts. Duration is associated with a higher temptation to renege and only
integrated firms or well established relationships are able to sustain larger temptations. Unreported
evidence confirms the prediction that the age of the relationship is positively correlated with contract
duration (as vertical integration is) for non-integrated buyers but not for integrated buyers.
42To avoid left censoring, we consider only relationships that begun after the first year in our sample.
43 Again, the Table reports results by splitting the sample across the different types of relationships.
Identical results are obtained in the overall sample using interaction terms.
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In sum, the evidence on contract length and unit prices strongly supports the
predictions of the theoretical framework. As predicted by the theory, relationships
between firms (but not those involving an integrated buyer) converge to the patterns
associated with integrated trade: parties sign shorter contracts (conditional on a de-
livery date, parties trust each other and can wait longer to adjust the contract to
market conditions) and agree on lower prices (as mills face less uncertain demand).
While relational contracts converge to the patterns associated with integration, from a
quantitative point of view, the estimates in both Tables 3 and 4 confirm that very few
relationships achieve the age necessary to obtain the same decrease in prices associated
with integration. The required age is given by the ratio between the estimated coeffi-
cients in Column 1 and 3 of Table 3 (resp. Table 4). Both Tables imply quantitatively
similar results: 72 (resp. 64) previous contracts are required for relationships between
independent mills and buyers to replicate the level effect associated with integration.
Only just over 5% of observed relationships in the sample achieve this number of trans-
actions. In both Tables, the estimates imply that no relationship between integrated

buyer and independent mill achieves the age necessary to replicate integration.

5.3 Strategic Default (prediction P2)

A key advantage of our setting is that, once a contract is signed, the mill’s temptation
to deviate (as well as actual deviations, if any) become observable. Hence, although
contract cancellations are quite rare in the sample, they provide an opportunity to
directly test the logic in BGMO02. This section studies contract cancellations and
tests predictions P2.

Consider a mill and an exporter that have signed a forward sale contract at a
certain date t. for a future delivery at date ¢/, > t. The fixed price negotiated at time ¢,
p!, reflects contracting parties expectations about prevailing spot market prices at date
t’, denoted E [pf,;|tc}. If, at time t’, spot market prices pf; are much higher than those
anticipated at the time of signing the contract, the mill will have a strong temptation
to renege on the contract.

The key challenge to test for this type of default is to proxy for expectations of
future reference prices. The coffee sector provides the advantage that liquid world
futures markets for arabica coffee exist. This implies that for every contracting date
t expected future prices for deliveries at, or near to, delivery date ¢’ are observed. For
each contract ¢ signed between mill m and buyer b at date ¢ for deliveries at t') we

construct a measure of price surprise as
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P = =2 )
T E

i.e., as the ratio between the realized spot price at delivery and the expected price
at delivery at the time of contracting@

While the board provides contract enforcement and protects parties from coun-
terpart risk, it allows mills to cancel contracts under specific circumstances. A mill
might get away by pretending to not have managed to produce the required coffee.
In contrast, buyers are not allowed to cancel contracts and are therefore not able to
(strategically) default by refusing to accept coffee prepared according to contract spec-

ifications. As a result, we expect an asymmetric effect of price surprises and to detect

opportunistic default only when the mills have incentives to default.

Strategic Default: Results

Figure 11 reports preliminary evidence on how positive price surprises are dispro-
portionately associated with strategic default. The left panel considers negative price
surprises. Consistent with the fact that the board enforces contracts, there is no sta-
tistical difference in the distribution of negative price surprises for contracts that are
and are not renegotiated. The right panel shows that positive price surprises are, in-
stead, disproportionately associated with contract cancellations. This asymmetry is
consistent with mills being able to opportunistically default (e.g., by claiming to not
have the exact coffee type stipulated in the contract).

Table 5 confirms the results using regression analysis. The Table reports results
from regressions in which the dependent variable is a dummy taking value equal to one
if the contract is “canceled”, i.e., defaulted, and zero otherwise. Overall, just over 1%
of the fixed price contracts in the sample are renegotiated. A linear probability model
is used to accommodate the numerous fixed effects included in later specifications,
but results are similar with alternative specifications. Column 1 confirms that price
surprises are associated with (strategic) default. Controlling for exporter-mill pairs,
price surprises are associated with an increase in the likelihood of default. A doubling
of prices during the duration of the contract period more than doubles the chances
of contract default. Columns 2 to 6 distinguish between positive and negative price
surprises. Results confirm the postulated asymmetry: positive price surprises lead to
a large increase in the likelihood of default. A doubling of prices increases more than

10 times the likelihood of default. In contrast, negative price surprises do not lead to

“4We borrow this empirical design from Blouin and Macchiavello (2013).
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contract default.

Results in Columns 1 and 2 could be driven by a host of confounding factors. For
example, the size of the temptation to renege on the contract is proportional to the
contracted volume, and will also depend on how easy it is to side-sell the product.
Column 3 adds detailed product fixed effects and contract volume controls. Column 4
also includes additional region-specific season and seasonality fixed effects, interactions
between mills characteristics (size, location, ownership type) and contract date fixed
effects. Results are remarkably robust: positive price surprises increase the likelihood
of contract default ]

Columns 5 and 6 include relationship’s age, defined again as the number of pre-
vious contracts (in hundreds) between the exporter and the mill. The estimates in
Column 5 show that the age of the relationship is associated with a lower likelihood
of default. This is consistent with either selection (“better” relationships last longer
and are less likely to have defaults) as well as with a causal impact of relationship age
on the value of the relationship and, therefore, on the likelihood of default. Column 6
includes the interaction between the age of the relationship and the measure of price
surprise. Relationship’s age mitigates the likelihood of default only in relatively older

relationships.

Table 6 tests prediction P2 by distinguishing across different types of relationships
(like in Tables 3 and 4). Column 1 considers again the relationships of non-integrated
buyers with independent mills. Relationship age negatively correlates with contract
default when there are positive price surprises. Columns 2 to 4 focus on integrated
buyers. Columns 2 and 3 focus on the relationships between integrated buyers and
independent mills. As expected (prediction P3), Column 2 shows that positive price
surprises have a much stronger impact on contract cancellations within this sample of
relationships. Columns 3 offers a direct comparison with the specification in Column 1.
The results confirm the predictions. Although the two sample behave qualitatively in a
similar manner, the effect of a positive price surprise at the beginning of a relationship is
twice as large in the sample involving integrated buyers. As expected, column 4 shows
that positive price surprises do not lead to contract cancellation within integrated firms.
Even when considering the attenuating effect of relationship’s age, the estimates imply

that approximately 5% of the relationships in Column 1 reach the age necessary to

45Table A6 shows that contract cancellations are unlikely to be agreed by both parties and are
most likely associated with default. The Table shows that past contract cancellations are associated
with worse relationship outcomes (relationship’s death, future contract volumes) if they happened on
contracts with positive price surprises.
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replicate the (zero) effect of price surprises on cancellation within integrated trade.

The corresponding figure for relationships in Column 2 is less than 1%.

6 Further Results and Discussion

6.1 Prediction P4: Further Costs of Integration

In the spirit of property rights models (see, e.g., Grossman and Hart (1986)), BGMO02
show that backward integration reduces the mill’s incentives to (undertake non-contractible
investments to) develop marketing options outside the firm. Although we do not di-
rectly observe those investments, an implication is that a mill owned by a buyer will
receive lower prices when selling to outside buyers (prediction P4)ﬁ

Columns 1 to 4 in Table 7 provide evidence that, indeed, integrated mills selling
in the market receive lower prices than non-integrated mills. The results focus on
transactions between firms (excluding transactions within firms). By including con-
tract volumes and buyer fixed effects, Column 1 finds that integrated mills receive 17%
lower prices when selling to the same buyer than non-integrated mills. As noted above,
this difference could be driven by differences in product characteristics or in the timing
of sales. Controlling for detailed product and contract date fixed effects, Column 2
shows that integrated mills still receive a 11% price discount when selling to the same
buyer. Columns 3 and 4 consider additional controls, including mill’s characteristics
such as costs, size, location and ownership types. Estimates show that, when selling
the same volume of the same coffee on the same date to the same buyer, integrated
mills still receive approximately 12% lower prices than comparable mills with similar

size, costs and location 7]

6.2 Differentiated Coffee

The analysis so far restricted attention to sales of undifferentiated (”convencional”)

coffee. Approximately 20% of the contracts in our sample, however, are for sales

46 Another possibility is that, in the presence of asymmetric information in the output market,
vertically integrated mills that try to sell on the market face an adverse selection problem. We focus
on undifferentiated coffee in a context in which the board enforces contracts based on very detailed
standards. Coffee transacted within Costa Rica is highly commodified and adverse selection problems
are unlikely to be severe.

4"Extending the logic on the costs of integration, note that mills owned by buyers do not form
any relationship with independent buyers. As integrated buyers receive approximately 60% of their
demand from owned capacity, an integrated mill almost never needs to sell in the market.
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of differentiated coffee. How do these sales compare to those we focused on? From a
conceptual point of view, differentiated coffee is more specific, i.e., will be characterized
by lower side-selling opportunities 7'(f#). While demand and supply assurance concerns
might still play a role, the higher lock-in naturally provided by differentiation reduces
concerns about strategic defaults and the motives for integration.

Consistently with this reasoning, (unreported) results show that: i) a significantly
lower share of differentiated coffee is traded within integrated firms; 7) the timing and
pricing patterns are qualitatively similar, but quantitatively smaller, to those observed
for undifferentiated coffee; ii7) backward integrated buyers do not have a disadvantage
in building relationships with suppliers - presumably because internal supply is a poor
substitute for differentiated coffee; iv) contractual defaults are rarer. As expected,
only the results in Table 6 on strategic default do not hold for differentiated coffee

(due to both smaller sample size and lower incentives to default).

6.3 Understanding Selection

Besides supporting the predictions of BGMO02, the evidence also suggests that demand
and supply assurance considerations might be important motives for backward inte-
gration in the industry. To further explore this hypothesis we look at cross-sectional
correlates of integration at both the mill and the buyer level.

Table 8 explores mills characteristics that correlate with integration. Integration
is a dummy taking value equal to one if the mill is owned by a downstream buyer.
Columns 1 to 6 estimate a logit model considering different characteristics separately.
There are three characteristics that appear to be correlated with integration: size,
age and suitability for coffee growing around the mill@ Column 7 considers all char-
acteristics at once, in addition to region fixed effects. The results mostly confirms
the findings in Columns 1 to 6, but also show that variability in growing conditions
around the mill negatively correlates with integration. These results are confirmed by
a multinomial specification that investigates correlates of both backward and forward
integration. The fact buyers own mills in locations that have more suitable but less
variable growing conditions is consistent with backward integration responding to a
demand for steady supply.

Table 9 performs a similar analysis investigating buyers characteristics (focusing

on the sample of exporters). Columns 1 to 7 consider the following characteristics

480dd ratios reported, all independent variables are standardized. Suitability is given by (minus)
the standardized z-score of deviations from ideal altitude, rainfall and temperature conditions.
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separately: size, average export prices, age and percentages of exports to traders (as
opposed to roasters), through advance contracts, and of differentiated coffee. When
considering all variables simultaneously, Column 8 shows that only size and percentage
of exports through advance contracts correlate with backward integration. Columns
9 and 10 perform a multinomial analysis and confirm the results. The results suggest
that those exporters that are likely to have a higher demand for supply assurance tend
to integrate backward.

These results show that buyers and mills belonging to backward integrated chains
are different from the rest. The results in the previous section control for these differ-
ences: by including relationships (i.e., buyer-mill pair) fixed effects, the specifications
account for (time invariant) differences across firms. Mills and buyers with character-
istics that are associated with integration could, however, behave differently because
they are subject to different time varying shocks.

The regressions presented above (Tables 2 through 7) already control for time-
varying version of mills characteristics associated with integration. In particular, the
specifications control for mills total output during the season, as well as region specific
season and seasonality fixed effects (that control for relevant geographical conditions
and weather shocks). Table 10 explores the extent to which buyers time varying char-
acteristics affect the results. The Table reproduces the main specifications in Tables 2,
3, 4 and 6 including buyer-season and buyer-seasonality effects. Those controls account
for potentially time varying shocks at the buyer level (e.g., an increase in demand or
a default from the main client) as well as buyer-specific seasonality patterns (in, e.g.,
delivery commitments to foreign buyers). The Table finds that results are broadly

consistent when including these additional sets of controls.

6.4 Forward Integration

The analysis so far has restricted attention to backward integration. A distinctive fea-
ture of our context is that it allows to distinguish between backward (buyers owning
mills) and forward (mills holding export licenses) integration. A number of mills are in-
tegrated downstream and hold export licenses that allow them to export directly their
produce. Conversations with industry practitioners suggest that this integration strat-
egy has different motives than those driving backward integration. While backward
integration appears to be driven by supply assurance concerns, direct exports allow
the mill to remove middlemen margins and provide higher incentives to develop dif-

ferentiated marketing channels downstream. The available empirical evidence broadly
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support this interpretation. While forward integration shares some of the character-
istics of backward integration (e.g., in both cases integrated firms tend to be older
and larger), Tables 8 and 9 show that forward integration is associated with rather
different characteristics. Forward integrated mills tend to export to traders (rather
than large roasters), export less through advance contracts, and are more strongly
associated with differentiated coffee. In addition, several forward integrated mills are
farmers cooperative[]

Given the differences in the motives for vertical integration, forward integration
doesn’t display the timing and pricing patterns associated with backward integration.
Consistently with the idea that forward integration provides better incentives for the
mill to develop marketing channels, (unreported) results show forward integrated mills
obtain higher prices when selling to outside buyers. While the effect is rather small
(approximately 1.5%), the evidence overturns the corresponding figure for backward
integrated firms (prediction P4).

A starker difference between forward and backward integration is illustrated in
Figure 12, which revisits Figure 6. The Figure reports the shares of coffee bought and
sold on the market by vertically integrated firms. A unit of observation is a vertically
integrated firm in a given season. The vertical axis is the share of coffee bought in
the market. The horizontal axis gives the share of coffee sold on the market. In
any given season, both forms of integration mostly trade on the axes: they do not
contemporaneously buy and sell large volumes of coffee on the market. The two form,
however, differ in the axis they trade on. Backward integrated firms (red dots) mostly
trade on the vertical axis: they very rarely sell outside and instead need to complement
internal supply with outside sourcing. This is highly consistent with supply assurance
motive, as buyers own capacity only to satisfy the most stable part of their uncertain
demand. Forward integrated firms (green dots), in contrast, mostly trade on the
horizontal axis: they often do sell outside but are rarely engaged in marketing other
mills’ produce. Appropriating some of the marketing rents for their produce is likely

to be the motive for forward integrationm

“9The cooperative status of the mill perfectly predicts integration: by definition, cooperatives cannot
be part of backward integrated chains. Several cooperatives are also part of exporting consortia, a
hybrid organizational form loosely related to forward integration.

59For example, cooperatives that acquire fair trade certification have strong incentives to own an
export license since fair trade rules require all actors along the chain to be certified, potentially
restricting the number of available buyers.
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6.5 Discontinuity at the Firm’s Boundaries

The evidence in the previous section showed that relational contracts between firms
display contractual patterns (pricing, length of contracts and default) qualitatively
similar to those observed within integrated firms. Quantitatively, we noted that only
a handful of relationships between firms achieve the same reduction in prices and
contract length. We now ask whether trading patterns are discontinuous at the firms
boundaries.

Figure 12 also asks whether non-integrated chains characterized by relational con-
tracts behave in the same way. Corresponding figures for long term relationships (blue
crosses) are also reported. The blue lines (thin, medium, thick) interpolate the figures
for new, young and old relationships. As age of the relationship increase, the blue line
moves towards the red line associated with backward integration. The figure, how-
ever, also shows that relational contracts between firms do not converge to the same
trade patterns associated with integration. In particular, relational contracts between
firms do not become exclusive: even well established relationships between firms do

not trade on the axes.

6.6 Discussion

The results presented have both theory and policy implications. On the theory side,
the evidence supports models in which firm boundaries change temptations to renege
on relational contracts and, through this channel, matter for resource allocation. The
evidence rejects models featuring ex-post (efficient) contracting, such as Grossman-
Hart-Moore Property Rights model (and Bolton and Whinston (1992) model of supply
assurance, which builds on it). Governance structures shape ex-post adaptation, as
in transaction Costs theories (e.g., Williamson (1971, 1975, 1985)) and Baker et al.
(2011)PT]

At the same time, the evidence does support the key methodological insights of
Grossman and Hart (1986), as discussed in, e.g., Tadelis (2016). First, we find evi-
dence of both costs and benefits associated with integration within a unified framework.
Second, the evidence makes sense of directional integration, i.e., differences between
backward and forward integration. The evidence shows that the two forms of integra-

tion behave differently and likely have different purposes.

51The evidence on the discontinuity at the firm’s boundary suggests a multi-party extension of the
Baker et al. (2002, 2006, 2011) framework in which integration with one partner limits the scope of
relational contracting with other partners.
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Older theories of firm boundaries did not offer microfoundations to distinguish
integration from contracts. Among these older theories, the patterns in the data are
very consistent with Carlton (1979) model of vertical integration and supply assurance,

but reject others (e.g., Arrow (1969) model based on price discovery).

7 Conclusions and Policy Implications

This paper has presented an empirical analysis of vertical integration between buyers
and mills in the Costa Rican coffee sector. The analysis has taken advantage of uniquely
detailed data on (the terms of) transactions both between and within firms to compare
vertical integration against both relational and non-relational trade between firms.
We started documenting evidence consistent with demand uncertainty and supply
assurance motives being important considerations in the market under study. We then
documented that trade within firms is insulated from these market forces and behaves
very differently from non-relational trade between firms (i.e., the "market”). Finally,
we compared vertical integration with relational contracts between firms to investigate
why firms boundaries matter. We distilled and tested for the key insights of the Baker
et al. (2002, 2006, 2011) framework. Although relational contracts between firms
behave qualitatively like integrated trade, quantitatively they do not achieve the same
degree of demand and supply assurance. Finally, we have shown that the logic behind
the benefits of integration also implies costs, in particular with respect to forming
valuable relationships with independent suppliers. The results support the view that
firm boundaries change temptations to renege on relational contracts and, through
this channel, matter for resource allocation. In addition, the paper also contributes
to our understanding of the two-way relationship between market structure and firms’
boundaries - two aspects that the literature has often analyzed separately (see, e.g.,

Bresnahan and Levin (2012)).

Policy Implications

This work also has policy implications relevant for export-oriented agricultural
chains in developing countries. First, to the extent that supply assurance considera-
tions are a motive for integration in this type of chains — a possibility entirely consistent
with our evidence — markets tend to generate too much integration relative to the so-
cial optimum. This prediction holds true in the Carlton (1979) model, but also in
property-rights models such as Hart and Tirole (1990), Bolton and Whinston (1993)

and in network models such as Kranton and Minheart (2000). Parties have an incentive

35



to integrate when demand is volatile, i.e., precisely when ex-post efficiency considera-
tions would require better adaptation in the allocation of scarce upstream capacity to
downstream demand. By vertically integrating, exporters force non-integrated mills
to face an even more uncertain market demand.

Vertically integrated firms appear to be able to shift profits downstream by paying
lower prices. Additional results show that this doesn’t translate into lower downstream
(F.O.B.) prices at the export gate, presumably since coffee is a globally traded com-
modity. We conjecture that this negative effect of integration on prices within the
domestic chain is larger in environments in which regulations do not protect farm-
ers as in Costa Rica. Taken together, these two mechanisms lend some support to
the view that agricultural chains dominated by backward integrated buyers might be
detrimental to farmers’ welfare and market efficiency (see, e.g., Talbot (1997), Gibbon
and Ponte (2005), Daviron and Ponte (2005), Bair (2009)).

A number of policy remedies exist to curtail the negative effects of vertical integra-
tion. The most radical example is given by structural policies (e.g., forced divestitures
and line of business restrictions)ﬂ These policies are not uncommon in export-oriented
agricultural chains: Ethiopian coffee, Cocoa in Ghana and Cotton in Tanzanian are
examples of chains in which regulations have banned vertical integration between pro-
cessors and exporters altogether. It has been argued that these policies may involve
substantial transaction costs of disentangling activities and jeopardize the benefits of
integration. The evidence in this paper suggests that relational contracts between
firms can partially substitute for integration and likely reduce these costs@

Less intrusive policies allow for integration but include forms of price controls
and/or price linkages, like those observed in Costa Rica. The specific aim of ensuring
minimum prices to farmers and curb transfer pricing forces the regulation to ”pierce
the veil” of firm boundaries: minimum pricing rules are enforced both within and
between firms. Similar regulations are observed in other contexts, e.g., the tea sector
in Kenya and Rwanda.

A fuller understanding of the effects of vertical integration on market efficiency
and farmers welfare, however, requires taking into account additional forces specific
to agricultural value chains in developing countries. A tendency towards excessive
integration might be balanced by two additional forces: access to credit and excessive

entry. First, backward integration might relax mill’s credit constraints. Mills have

52Famous examples include AT&T divestiture in 1984 and forced vertical separation between brew-
eries and pubs in the U.K. in 1989.

531f integration by one firm increases incentives to integrate for other firms (see, e.g., Gibbons et
al.(2012)) the benefits of integration bans are possibly amplified.
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very high working capital requirements and downstream buyers are often important
providers of finance (see, e.g., Blouin and Macchiavello (2013) and Macchiavello and
Morjaria (2015)). In environments in which contracts are hard to enforce, buyers might
have to acquire control over the mill in order to prevent loan default@ The bulk of
mill’s working capital requirements, however, originates from payments to farmers for
the coffee cherries. By guaranteeing payments at the end of the harvest campaign
the process of final liquidation implemented in Costa Rica reduces working capital
requirements and likely removes this as a motive for integration.

Second, mills entry involves significant fixed costs. Business-stealing effects can
then lead to inefficient duplication and excessive entry. Imperfect contract enforce-
ment between farmers and mills can also generate a tendency towards excessive entry
(see Macchiavello and Morjaria (2015b) for evidence in the Rwanda market). These
concerns have often led to regulations such as zoning requirements and catchment areas
in agricultural chains (see, e.g., Mullainathan and Sukhtankar (2014) for an example in
sugar). The negative externalities imposed by integrated buyers on independent mills
may be socially desirable if they discourage mills entry. The regulation in Costa Rica
facilitates contract enforcement between farmers and mills, reestablishes the positive
effects of competition, and further curbs social benefits of integration.

Finally, higher margins might give vertically integrated exporters incentives to de-
velop demand in downstream markets. This could be beneficial for the industry as a
whole, by pushing prices and contractual conditions towards more favorable terms for
farmers. Price risk is likely to be a key deterrent of investments to develop marketing
channels directly by producers. Governments have intervened by creating marketing
boards (see, e.g., coffee in Colombia). The contract enforcement provided by ICAFE
reduces price-risk for mills and producers and likely encourages investment in develop-
ing downstream demand through alternative organizational forms. This is consistent
with the relative prevalence of forward integration, alliances and consortia in the indus-
try. These alternative organizational forms might achieve higher exporters’ margins

while curbing the negative externalities associated with backward integration.

A number of exciting avenues for future research remain open. First, a fuller
understanding of the effects of the Costa Rica regulations on market efficiency requires

a more structural analysis. Second, a favorable political context is needed to implement

54Theoretically, the relationship between access to finance and vertical integration is quite subtle
(see, e.g., Aghion and Tirole (1994), Legros and Newman (1996) and Macchiavello (2010)). For
empirical work see, e.g., Acemoglu et al. (2009), Macchiavello (2012), Breza and Liberman (2014) and
Skrastins (2015).
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Costa Rica’s regulations (see Paige 1997). Countries attempting similar regulations
have faced resistance from large exporters. An understanding of the political economy

behind optimal regulations also awaits future work.
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A Tables

Table 1: Descriptive statistics

Variable N. Obs. Mean St. Dev. Min Max Int. vs. Non-Int.

Panel A: Sellers Characteristics

Vertically Integrated 175 0.05 0.21 0.00 1.00 -
Cooperative 175 0.14 0.34 0.00 1.00 -
Age 175 5.93 3.78 1.00 11.00 2.89%*
Quantity 175 437.52 1036.60 0.23 7643.15 2572%**
Average Price 175 4.48 0.76 2.64 7.07 0.39
Unit Processing Costs 154 128.5 229.84 64.37 815.21 -40.72
Number of Buyers 175 3.35 2.57 1.00 16.00 -1.94%*
Herfindhal Index of Buyers 175 0.65 0.27 0.15 1.00 0.17%*
% Sold to Integrated Buyers 175 0.12 0.29 0.00 1.00 0.92%%*
% Exported 175 0.76 0.27 0.00 1.00 0.15%

Panel B: Buyers Characteristics

Vertically Integrated 149 0.05 0.21 0.00 1.00 -
Consorcio of Exporters 149 0.01 0.12 0.00 1.00 -
Age 149 6.23 4.01 1.00 11.00 4,25%**
Quantity 149 513.86 2143.58 0.18 21889.74 6045,27%**
Average price (weighted) 149 4.04 1.09 1.81 7.07 0,99%*
Number of Suppliers 149 3.89 8.28 1.00 60.00 23,50%**
Herfindal Index of Suppliers 149 0.70 0.40 0.00 1.00 -0.58%**
% Bought from Integrated Seller 149 0.02 0.11 0.00 1.00 0.36%**
% Exported 149 0.39 0.46 0.00 1.00 0.45%%*

Panel C: Relationships Characteristics

Vertical Integrated Buyer 394 0.38 0.49 0.00 1.00
Vertical Integrated Seller 394 0.00 0.05 0.00 1.00
Relationship age (in years) 394 2.52 3.01 0.00 10.00
Quantity 392 99.25 238.82 0.044 1967.397
Price 392 4.42 1.13 1.79 9.30
Share Exported 392 0.66 0.44 0.00 1.00
Number of Products 394 1.21 0.57 1.00 5.00

Panel D: Contract Characteristics

National market 2967 0.21 0.41 0.00 1.00
Vertically Integrated Relationship 2967 0.14 0.35 0.00 1.00
Vertical Integrated Buyer 2967 0.49 0.50 0.00 1.00
Vertical Integrated Seller 2967 0.14 0.35 0.00 1.00
Quantity 2967 25805.74 31760.07 31.44 189750.00
Leadtime 2967 108.4 136.36 0.00 907.00

Clustered standard errors (relationship) in parentheses: *** p<0.01, ** p<0.05, * p<0.1

Table 1 provides summary statistics for the 2011/12 harvest campaign for standard (convencional)
coffee. Panel A refers to mills. Vertical Integrated is a dummy =1 if the mill is owned by an ex-
porter/roaster. Cooperative is a dummy =1 if the mill is owned by a cooperative. Age (censored)
is the number of harvest campaigns the mill operates in our dataset. Quantity is in 000 of tons of
convencional parchment coffee. Price is a weighted average price for a Kg of coffee, in dollars. Unit
processing costs refers to audit processing costs per fanega - 258 Kg of beans. % Sold to Integrated
Buyers refers to backward integrated buyers only. The last column reports unconditional mean dif-
ferences in the relevant variable between integrated mills and non-integrated ones. Panel B refers to
buyers (exporters and domestic rosters). Variables are similarly defined. The last column reports
unconditional mean differences in the relevant variable between integrated and non-integrated buyers.
Panel C presents the summary statistics for non-integrated active relationships (mill buyer pairs).
Number of products refers to the number of product specifications (quality, type, preparation) trans-
acted. Panel D presents the summary statistics for contracts. Leadtime is defined as the difference in
days between contract signature and delivery.
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B Figures

Figure 3: Forward Sale Contracts
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The Figure describes the distribution of forward sale contracts in the sample. The horizontal axis
reports the number of weeks of advance between the date at which the contract is signed and the
date at which delivery is supposed to happen. Almost 40% of the contracts signed are pure spot, i.e.
delivery is due within a week of the date at which the contract is signed. Approximately 50% of the
contracts signed, however, have an advance period longer than a month and a non-negligible share of

contracts is signed for up to a year in advance. The sample period includes harvest campaigns 2005/06

to 2011/12.
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Figure 4: Inventory risk
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The Figure reports the evolution of sales and sourcing during the harvest season for mills belonging to
backward integrated chains and non-integrated mills. The time is measured relative to the beginning of
the harvest season in the region and average figures for all seasons available are reported. The vertical
axis plots the difference between coffee sourced and coffee sold as a share of the coffee eventually
sourced in that season. Non-integrated mills (blue solid line) start signing forward contracts before
the beginning of the harvest campaign. As soon as harvest begins, however, the speed at which they
source coffee is faster than the speed at which they sign sales contracts. Eventually, one year after
the beginning of the harvest season, non-integrated mills are left with 5-7% unsold coffee. In contrast,
integrated mills sign fewer contracts before harvest begins, the timing of sale contracts is more evenly
spread out and as a result exposure (defined as coffee in stock relative to sold coffee) is always smaller.

Eventually, integrated mills sell all coffee.
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Figure 5: Market Assurance
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The Figure describes differential seasonality patterns in unit prices. The (harvest) season is divided
into weeks, with week zero representing the first week in which mills start receiving coffee cherries in
the region. For each week in the season (from one approximately two months before the beginning of
the season until approximately one year after the beginning of the season) we estimate week dummies
on unit prices (logs). The regression also controls for week fixed effects, product fixed effects and
buyer-seller pairs fixed effects. Identification is therefore obtained from across regions variation in
harvesting time. The Figure shows that, when considering trade between firms, mills receive lower
prices from contracts early in the season and when they need to sell at later stages in the season, but

that this patters is not observed in the trade within firms.

o8



Figure 6: Supply Assurance
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The Figure reports the shares of coffee bought and sold on the market by vertically integrated firms.
A unit of observation is a vertically integrated firm in a given season. The vertical axis is the share
of coffee bought in the market. The horizontal access gives the share of coffee sold on the market.
If supply assurance considerations are important motives for integration, firms should only be on
either the y-axis (they purchase in the market coffee only when their demand exceeds their production
capacity) or on the x-axis (they sell in the market production in excess of their demand). As it
can be seen, backward integrated firms (red dots) behave very consistently with supply assurance.

Corresponding figures for long term relationships (blue crosses) are also reported.
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Figure 9: Use of Forward Contracts: Market, Relationships and Firms
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The Figure reports the cumulative share of coffee sold by length of contract, measured in weeks. The
length of the contract is defined as the difference between the date in which the contract is signed and
the date at which the coffee is supposed to be delivered. Contracts of length zero are spot contracts.
Longer contracts are forward contracts. The figure shows that 60% of coffee exchanged between firms
that do not have long-term relationships with each other is spot. In contrast, within firms and within
long-term relationships more than one year of trade - the share of coffee sold spot is only 20%. Long-
term relationships and trade within firms behave very similarly, with long-term relationships using
even more forward contracting. Figure constructed with data from seasons 2008/9 to 2011/12. Figure

excludes trade inside forward integrated relationships.
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Figure 10: Timing of Delivery: Markets, Relationships, Firms
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The Figure reports the cumulative share of coffee sold by delivery date, measured in weeks from the
end of the harvest campaign in the region. The figure shows that only 20% of coffee exchanged between
firms that do not have long-term relationships (blue solid line) with each other is delivered before the
end of the harvest campaign. In contrast, within firms (red dashed) and within long-term relationships
more than one season of trade - (blue dashed), coffee is continuously delivered as it is received and
processed by the mill. Long-term relationships and trade within firms behave very similarly. Figure
constructed with data from seasons 2008/9 to 2011/12. Figure excludes trade inside forward integrated
relationships.
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Figure 11: Price Surprises and Renegotiation

0 ©
t-test: -.0098 t-test: -0.069***
Kolmogorov (p-value): 0.227 Kolmogorov (p-value): 0.007***
© -
=
2 <
[0
o
~ 4
o 4
T T T T T T T T T T T
.6 7 .8 9 1 1 1.2 14 1.6 1.8 2
Negative Price Surprises Positive Price Surprises

Renegotiation = 1 | | Renegotiation = 0

The Figure tests for the relationship between fixed-price contract renegotiation and price surprises,
focusing on conventional coffee for which international prices are most relevant. Price surprise is defined
as the ratio between the international market price at the date of delivery and the international future
market price for the date of delivery at the time the contract was stipulated (i.e., registered with
the National Coffee Board). A ratio below one implies a negative price surprise (which gives buyers
incentives to renegotiate); while a ratio above one implies a positive price surprise (which gives sellers
incentives to renegotiate). The left panel considers negative price surprises. Consistent with the fact
that the board enforces contracts, there is no statistical difference in the distribution of negative price
surprises for contracts that are and are not renegotiated. Sellers, however, can potentially claim not
having the exact coffee type stipulated in the contract and can, therefore, opportunistically attempt to
renegotiate prices. The right panel shows that positive price surprises are disproportionately associated

with contract renegotiation.
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Figure 12: Boundaries of the firm

Share bought outside

Share sold outside
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The Figure reports the shares of coffee bought and sold on the market by vertically integrated firms.
A unit of observation is a vertically integrated firm in a given season. The vertical axis is the share
of coffee bought in the market. The horizontal access gives the share of coffee sold on the market.
If supply assurance considerations are important motives for integration, firms should only be on
either the y-axis (they purchase in the market coffee only when their demand exceeds their production
capacity) or on the x-axis (they sell in the market production in excess of their demand). As it
can be seen, backward integrated firms (red dots) behave very consistently with supply assurance.
Forward integrated firms (green dots), in contrast, often do sell on the market even when engaging
in selling coffee purchased on the market. Appropriating some of the marketing rents downstream is
likely to be a motive for forward integration. Corresponding figures for long-term relationships main
trader, relationships lasting longer than 8 years - (blue crosses) are also reported. The blue lines
(thin, medium, thick) report the interpolated figure for new zero to 4 years -, young 5 to 8 years
- and old more than 8 years - relationships. Although as age of the relationship increase the blue
line moves towards the red line associated with backward integration, the figure shows that long-term

relationships do not converge to the trade patterns associated with integration.
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C Appendix Tables

Table Al: Coffee producing regions

Regions: Coto Los Santos Perez Turrialba  Central West North
Brus Zeledon Valley Valley

Harvest season (aprox.):

Start: September  November August June November November July
End: February March February February March February  December

Share of cherries produced (by season):

2005-2006 8.6% 27.4% 14.7% 6.9% 19.7% 21% 1.8%
2006-2007 11.4% 30.5% 13.9% 7.5% 17.1% 17.4% 2.2%
2007-2008 7.8% 29.4% 12.9% 7.6% 19.4% 21.2% 1.7%
2008-2009 9.2% 29.9% 11.9% 7.4% 18.2% 21.7% 1.7%
2009-2010 9.1% 32.2% 13.7% 6.9% 18.3% 18.6% 1.2%
2010-2011 6.5% 31.6% 10.1% 6.9% 20.6% 23% 1.3%
2011-2012 9.5% 29.5% 12.8% 7.7% 17.1% 21.3% 2%

Source: Annual reports, ICAFE.
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Table A2: Active mills and exporters per season selling conventional coffee

Total production Share

Mills Exporters (in 46Kg. Bags) exported
2001-2002 93 111
2002-2003 92 105 2875199 89.78%
2003-2004 96 112 2746909 87.09%
2004-2005 98 113 2487636 80.78%
2005-2006 108 109 2284243 79.58%
2006-2007 124 127 2327199 79.58%
2007-2008 133 124 2435526 85.30%
2008-2009 140 124 2061265 84.48%
2009-2010 155 123 1887812 84.12%
2010-2011 166 134 2062384 82.17%
2011-2012 175 149 2316932 86.66%
2012-2013 175 108 2160865 81.31%

Source: Annual reports, ICAFE.

Table A3: Characteristics of Forward Sale Contracts, Partial Correlations

1] 2] 3] [4]

Dependent Variable: Leadtime (standarized)

Contract Volume (standarized) 0.130%**  0.0975%** 0.0781*** (.0821***
(0.0199)  (0.0179)  (0.0141)  (0.0150)
Price per Kg (standarized) -0.101%**  -0.261%FF*F  -0.164**F*  -0.137***
(0.0330)  (0.0371)  (0.0362)  (0.0358)

Season FE yes yes yes yes
Product FE no yes yes yes
Date FE no no Contract  Contract
Buyer & Mill FE no no no yes
Observations 12.628 12.628 12.628 12.628
R-squared 0.033 0.121 0.371 0.444

Clustered standard errors (relationship) in parentheses: *** p<0.01, ** p<0.05, * p<0.1

Table A3 shows that leadtime (defined as the difference between the date of delivery and the signing
date) negatively correlates with unit prices and positively correlates with contract volumes. In all
columns OLS are estimated and a contract between a mill and a buyer is an observation. The variables
leadtime, contract volumes and unit prices are all standardized. Product FE is a set of (187) dummies
for product types (preparation, quality and bean grading). Season fixed effects refer to the harvest
campaign. The sample period covers the harvest campaigns from 2006/07 to 2011/12. Standard errors
are clustered at the relationship level. Sample restrictions exclude trade inside (forward and backward)
integrated relationships.

65



‘[9a9] dIysuoIje[al 9y} I PaIsIsN[d oI
SIOLI® pIepUR]S "SUTRYD PIIRISOIUI PIRMIO] UTIIM 9PRI) OPN[OXd SUOIOLIsar ojdureg papet) 10ao aaey Jey) sired [[TW-10Anq 10J sorwrwnp are . sdrysuonerayy
"PoI9ISISaI s90LId JO UOIIRIASD PIRPURIS PUR 9FRISAR 9} PUR ‘9)eD R} Ul PaIs)SISal S)0RIUOD JO Ioquinu oY) ‘eseatoul aolrd peajosdxe oY) ‘@jep jey) uo sord
DAN 93 9pn[oul ajep 10RIU0D Je SuoIpuod joxIe]y -(Surpeid ueaq pue Ljrenb ‘uoryeredord) sodA) jonpoid 10J sertwunp (T11) JO 39S ® SI 5] 1onpoid "(3ovIjuod
o[} WO 99JJOd JO SO[IY] Ul [erwioud]od 99I30p-pIIY)) SWN[OA JORIIUOD SPN[OUI S[oIju0)) ‘d[dures oIjus oY) SUISN SULIOJ [RUOIIRZIULRSIO JUSISHIP 901} O} SSOIoR
s109]Jo 98w salo[dxe g UWN[O)) UOSeds (9dIT)) ISI IIAY) PoAlAIns Jer]} SAIYSUOIIR[SI JO UOSRdS (92IT)) ISIY O} UO S109Jjo oSk 9jewiI)se A[UO G PUR § SUWN[O))
-diysuorye[al oY} Ul PAAISSCO SIORIJUOD JO IDCUINU [R107 8} JO 9SISAUI 813 AQ SUOI}RAISSqO SIYSIOm-a1 ¢ UWN[O)) "dul) Jepusled se dISUuorje[ad 8} JO a5e SoInsestl
¢ uwmjo) ‘(§ 9[qe], ul [ uwnoy)) uolyedyweds auljaseq oY) — I9AN( 9} pue [[IW oY) usemjaq (O( ur) s1oeljuod jsed jo roqunu ul painsesw s diysuolje[ol
1]} Jo 98 ‘T uwn(o)) ul ‘(enp SI ATGAT[OP oY) PUR PAUSIS ST JORIIUOD AY) SIBP ST} UAMID( dOUSISJIP) SWI) 9IURADE d[) SI d[RLIRA JuUspUdep 9], "UOT}RAISSO
ue SI I19ANQ ' pue [[IW B UMD JORIIUOD B PUR PIJRUWIIISS oIt GrJ() SUWN[0D [[€ U] 'SIBAT] PajeISejul-uou J1oj J 9[qe], U0 s1s9) ssaujsnqol sjussald )y 9[qe],

10>d 4 ‘G0°0>d 4y ‘TO0>A ey :SOsOYIULIRd UT (dIYSUOIIR[OT) SIOLI® PIRPUR)S POINISN))

Lyv°0 €920 91¢0 L0770 v€¢0 LEC0 parenbs-y
909°C 6cv'e 8V1°C 899°01 899°01 899°01 SUOIYRAIDS( ()
“Soqur-uoN “Soul-uoN “Sojur-uoN "Sojur-uoN “Gojur-uoN “Soyur-uoN steAng jo sjdureg
- SoA soh soh soh sok 4 diysuorjeoy
Sk - - - - - g eAng
SoA soA Sok sok sok sok S[OIIUOY) [[IA SUIAIRA OWILT,
10RIUO)) 10RIJUO)) 10RIJUO)) 10RIHUO)) 10RIJUO)) 10RIHUO)) 4 9re(
SoA SoA soh sof SoA sok g Pnpoid
sk Sk S0k SoA S0k SoA (‘wouA[oq) eWN[OA 10RIUO))
(897°¢) (82L'8) (12°071) (960°7) (e1€°€) (612°€)
G69°C- xxx19°€V~ xxx00°6C~ *xxx8€°LC" xxxE6€ 8T~ *xxx 9V VG ®m< Qﬁﬂmgoﬂdﬁw‘m
(1eod 9sa1y) (sreod ¢ 1s1y)  (Teod 9sIm))
UOTJO9[8G [RIJIU]  UOIJOI[AS-ON  UOIJO9[9S-ON SUIYSIom-9Y oINSeI]N 98y "PI(I  dulpseq :SSUISNqOY]
sAe(] ‘SUIIORIIUOD SOURAPY :o[qerreA juapuado(q
[9] [¢] i [€] [¢] [1]

ssoujsnqoy :sdiysuorje[oy pue aoueanssy Addng :§y a[qeq,

66



‘[oAd] dIysuorje[ar oy} 18 PaIojsn[d oIk SIOL® PIRPURIS "SUIRYD POJRISIIUT PIRMIO] UIYIIM PRI} dPN[OXe SUOIIOLI)sal ojdurey
‘popeI) 19Ad aarY e} sired [[Tu-104nq 10 seTtuunp are f g sdiysuoryeroy -(Surpeid ueaq pue Ayrenb ‘uorperedaid) sad£) jonpoid 10f seturwmp (TTT) JO 108 B ST
. 1onpolJ ‘Paisysidal saolid JO UOIJRIASD PIRPUR])S PUR 9FRIsAR o) PUR ‘9)ep 1R[] Ul PaIa)sial S10RIIUOD JO Iaquunu oY) ‘eseslourl 9olid pajoedxa o) ‘91ep 1ey)
uo 0oud AN OY) 9pn[oul 9)ep J0RIIU0D e SUOIIPUOD JoXIR] "(I0RIIU0D S} UO 99]j0d JO SO[I3] Ul [erwioud[od 99I3op-pIIy)) SUWIN[OA JORIIUOD SPNIOUI S[OIJUO))
‘ojdures aI1jus o1} SUISN SULIOJ [RUOIIRZIURSIO JUSISYIP 99IY) 91} SSOIOR §109Je a8k solo[dXe g UWIN[O)) ‘UOSeds (99IY)) JSIY Iy} paAlaIns ety sdiysuorje[al jo
uoseas (9011}) 18I Y} U0 s3]0 afe ojeuIl)se AUO ¢ pue § suwm[o)) ‘dISUOIje[ol o) Ul PIAISSCO $JORIJUOD JO IDQUINU [R)0) dY) JO 9SISAUIL oY) A( SUOIIRAISSCO
SIYSrom-o1 ¢ UWM[oy) ‘o) Iepus[rd st dIsuoIIR[al 9} Jo 93e saInseow g uwnio)) ‘(¢ o[qr], Ul ] UWN[0))) UoIpesyIdads sulfeseq oY) — I9AN( oY) pue [[IW dY)}
ueamiaq (QQ ur) sjoeIpuod jsed Jo Iequnu ul parnsesur st diysuorye[ar o) jo oSe ‘1 uwnio)) uj -ofry] Iod ootxd jo 3o o) ST o[qerres juepuadop o], ‘UOT}RAISSO
ue SI I19ANQ ' pue [[IW B UMD JORIIUOD B PUR PIJRUWIIISS oIt GrJ() SUWN[0D [[€ U] 'SIBAT] PajeISejul-uou JIoj ¢ 9[qe], U0 s1s9) ssaujsnqol sjussald 9y o[qe],

10>d 4 ‘G0°0>d 4y ‘TO0>A ey :SOsOYIULIRd UT (dIYSUOIIR[OT) SIOLI® PIRPUR)S POINISN))

€660 7€6°0 ¢56°0 ¢56°0 0€6°0 0€6°0 parenbs-y
909°C 6C¥°€ 8V1°C 899°01 899°0T 899°0T SUOTYRAISS( ()
“Soqur-uoN “Soul-uoN “Sojur-uoN "Sojur-uoN “Gojur-uoN “Soyur-uoN steAng jo sjdureg
- SoA soh soh soh sok 4 diysuorjeoy
Sk - - - - g eAng
SoA soA Sok sok sok sok S[OIIUOY) [[IA SUIAIRA OWILT,
10RITUO)) 19RIIU0)) 19RIIUO)) 19RIIUO)) 19RIIUO)) 10RIIUO)) g ored
SoA SoA soh sof SoA sok g Pnpoid
sk Sk S0k SoA S0k SoA (‘wouA[oq) eWN[OA 10RIUO))
(16800°0) (2620°0) (L91°0) (8110°0) (86900°0) (v6900°0)
696000~ +#x9880°0" V10 55288070 +xx8810°0" ##6180°0" o8y dmysuoneroy
(1eod 9sa1y) (sreod ¢ 1s1y)  (Teod 9sIm))
UOI109[9G [RIVIU]  UOIJID[AS-ON]  UOIIDI[9S-ON SUISom-oy oInsedy 98y ‘P  oulfeseq :SSUISNqOY]
(ug) eourg yun :o1qerrep juopuado(g
[9] [g] [v] (€] [c] [1]

ssaujsnqoy - sdiysuorje[py pue a2oueinssy Addng :gy o[qer,

67



‘[oA9] dIysuorye[al 9y} e PaIs)s[d oIk SIOLIS PIEpUR}S "Papndxe si sdiysuorje@l pajerSojul premioj pue plemyoeq urgjm apel], "drysuorjedr ays
JO 98e pue dWIN[OA S, [[IW opN[OUl s[o1puoy) *dIysuolije[od oY) JO Pus Y} Y}m pojerdosse (A[oaryedou A[oa1yoadsar) Aparyisod st o[qelies juepuadepul Surpuodsariod
a1y serjduut (T > A[@A110adser) T < JUSIDIPP0d Y 'SOIYRI Sppo 11odel pue [opow UOSSIOJ ' 9jewse [g] pue [[] summ[o)) -sdIysuoIIe[eI o} U 9PRI} JO SWIN[OA
o} st [g] pue [g] suwnjo)) u] ‘popue dIysuolje[ol oY) I9YIYM ST oUI0dIN0 dYY [F] 03 [I] suwnio) U] ‘uosess uoAld e ul dIysuolje[ol © SI UOIIRAIISCO JO JTUN Y
'sostrdans oorxd aargisod ypm syoeruod uo pauadder £o1) J1 soto2INo AIYSUOIIR[OI 9SIOM [IIM POIRIDOSSE 9Ie SUOIR[[9oURD JoRIJU0D skd 1B} SMOUS QY 9[qR],

1°0>d 4 ‘60°0>d 4y ‘TO0>d yyy :s0sOYjuaIRd UI (dIYSUOIR[OI) SIOL® PIRPUR)S PAISISN]))

80 1¥8°0 7.9°0 099°0 parenbs-y
677'C 677 GeL'c GGL'g GeL'c GGL'T SUOIYBATIS ()
STO STO Ieaurg Ieaur] uossIoJ  UOSSIOJ [PPOIN
— SOk — SOk SoA SoA S900.H POXI 31070
SoA SoA SoA SoA SoA SoA S}09PH POXI UO0Sedq
SV SOk SoA SoA ou ou g sdiysuorye[oy
SOA SoA SoA SoA SoA ou S[0I3U0))
(00°cT) (0g°cT) (o)  (erro)  (09L1)  (9¢8°T)
£90°6¢- A% ¢LT0 *xv€G 0 ¥GL'C L1I8°C sosTIdING 9011 SAINSOJ SuLIn(] ynefo(] 1sed
(99°1T) (9z°21) (got0)  (9010) (€02'0) (PLTO)
GEL V- V6E°1- %% VG 0" «xx68C°0- «CEE'0 4«x6.C0 Hnepd ised
OWIN[OA 9Ppel], 2INIjng puy drysuorjepy :o[qerrep quapuada(g
[9] <] 7] €] [c] (1]

Hnejo jo seouanbasuo) :9Vy 9[qel,

68



D Appendix Figures

Figure Al: Geographical location of mills
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Costa Rica has 7 different coffee producing regions: Central Valley, Turrialba, Coto Brus, Los
Santos (Tarrazii), Pérez-Zeledén, West Valley and North. These regions differ on altitude, and
they are distributed between low areas - less than 1000m. altitude - and high areas - over
1200m.- where soils are of volcanic origin. The different regions have significant variation on
timing of the harvest season, that starts from june to november depending on the region and
lasts on average three months.
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Figure A2: Price

Evolution
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Figure A2 plots for each day where a contract had been registered the minimum, average and
maximum prices of the contracts registered on that day, and the NYC price. We see that the
spread of prices is important, showing that the minimum price constraint is not binding and
that the regulation leaves substantial margins for price negotiation.
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