Foreign Direct Investments and trade in natural respurces:

An incomplete contracts approach

1. Introduction

Media reports about the rapid growth in the nundddoreign land acquisitions in Africa, Latin
America, Central Asia and South East Asia have gitbthe phenomenon to the attention of the
international community. Early estimates reportegldcquisition of millions of hectares of land
in few years by private firms, private equity ovgonments (e.g. Von Braun, Meinzen-Dick,
2009). The rise in commodity prices and the lackttfctive alternative investment
opportunities during the 2008 financial crisis tednarked increases in the demand for
agricultural land by foreign firms. Foreign Dirdovestment (FDI) in land, however, is not a
new phenomenon. At the beginning of th& 2@ntury, agri-food firms from developed countries
started to produce raw materials and cash crogevaloping countries abundant in natural
resources (sugar, rubber, bananas, coffee, coetamnd so on); agricultural commodities were
then exported to the home markets. After the Seddadd War, FDI in agriculture

progressively decreased, mainly because of theatdst policies adopted by many developing
countries on foreign ownership of land. As a congege, in the final part of the century,
multinational traders/processors progressivelyngissted from plantations and purchased
agricultural raw materials mostly through contraeith local farmers (Unctad, 2009).

The recent wave of FDI in land has reversed tleisdrand, more importantly, changed the
pattern shown in the past century. Recent studigghasize the distinguishing features of recent
foreign land acquisitions: the emergence of Southt#sflows, with new investors from
developing countries as well as the Gulf statesyépid expansion of North-South FDI in new
sectors (e.g, biofuels); the concentration of FDleast developed countries and, more generally,
in areas where governance is weak (e.g. Von Bidlemzen-Dick, 2009; Unctad, 2009; Cotula
et al, 2009; World Bank, 2011; Arzeki et al, 20Mhseew et al 2012).

This paper addresses a different research qudstionthose addressed by previous studies on
the recent foreign land acquisitions: why do sommad choose to vertically integrate by means
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of FDI, while others acquire raw materials fromdbsuppliers through contractual
arrangements? In other words, what factors drieectioice between FDI and trade in natural
resources — the so-called “internalization” motif@sFDI? To explain the recent growth of
intra-firm trade in intermediate products, a numbestudies have investigated why some firms
choose outsourcing, while others maintain tighttiadrover foreign production operations (i.e.
FDI), by means of international trade models whigtorporate various elements of firm
organization theories.Of particular interest for the issue addressed hee the papers by
Antras (2003) and Antras, Helpman (2004, 2008) afyoly the Grossman and Hart (1986)
model of allocation of property rights to intermatal trade. The basic idea is that contract
incompleteness significantly influences the intéoral trade of intermediate products. The
input producer and the downstream firms cannot sigante enforceable contracts, specifying
all the details involved. This is because a nuntbe@spects may be unknown at time of signing
or there may be too many possible contingenci&e tstipulated in a contract; such
contingencies may be particularly relevant in ingional transactions because of the time lags
between order and delivery. Monitoring and enfagyam international contract may be costly,
also because of the different legal frameworksiagtitutions in the various countries. These
trading problems could be exacerbated by the poesefhrelation specific investments; this
happens if one party, after making the investmeatessary for the production of the good,
finds it difficult to find other buyers/sellerstifie other party breaches the contract. If thikés t
case, even though the upstream and downstreamriiagselect ex-ante from a set of
competitive suppliers and buyers, they end up fognain ex-post bilateral monopoly, in that
they have an incentive to trade with each othdeads of with outsiders. Contract
incompleteness and relation-specific investmergsgnt both parties from optimal production
and investments (the hold-up problem). The firmad®s the optimal organization before
investments by taking into account this contracamlironment. There are two possible options:
trade if parties remain unaffiliated, and FDI ietownstream firm takes the control of the asset

of the upstream firm.

The key assumptions of the Grossman and Hart (1986@gl - i.e. specific investments and

contract incompleteness — appear realistic in #se of the international transactions of

L A review of this literature can be found in Helpm@006) and Antras (2014).



agricultural products. Several sources of lockemeen buyers and sellers can be found in such
transactions. For example, in order to maintair tipeality, perishable agricultural goods, such
as sugar, need processing within a tight time frareace the need for the downstream firm to
locate processing plants close to the area of ptadu After the farmer has grown the crop and
the processing firm has built the plant, i.e. hgwwommitted themselves in terms of investment,
they are locked into a bilateral monopoly. Also fhan-perishable products similar issues arise.
Plantations, such as jatropha used to producedmfimply initial investments by farmers and
by processors, who need to locate processing ptéoge to plantations. Ex-post, they are tightly
bound to each other because, although seeds @asibg stored, the transportation cost is too
high to make it sustainable for farmers and thertgiveam firm to choose another buyer or
seller ex post. In these cases, penalties for hrehcontract may be desirable because they bind
both parties to each other and prevent opporturbsinthe contracts are likely to be incomplete
for a number of reasons. The time span betweesiginéng and the enforcement of the contract
maybe even longer than in the case of the manuttintermediate products; for instance, the
time lag between plantation and harvesting can tweitihan one year for sugar and 3-4 years for
jatropha. Contingencies unforeseen at the timégoirsy are, thus, likely to occur. The high
degree of volatility and uncertainty in internatdagricultural markets makes such
contingencies even more likely.

This paper assumes the same contractual and bagamvironment as that developed by
Antras (2003) and Antras, Helpman (2004, 2008) dewelops a different market set-up to
capture the distinctive features of agriculturéetnational transactions in natural resources
differ from those in manufacturing for two main seas (Venables, Ruta, 2012): i) natural
resources are immobile and countries where sucuress are lacking or scarce seek access to
these natural resources either by FDI or trade@untries where they abound; ii) state-owned
firms are particularly active in a number of trdiogi and developing countries, and provide
important sources of FDI in primary industries.

The model developed herein considers one downstfie@noriginating from the land-scarce
food/energy importing country, and one agricultymadducer located in the land-abundant
food/energy exporting country. Because the agucaltproducts involved in recent foreign land
acquisitions are mostly undifferentiated goods,pteeluct exported to the final market is

assumed to be homogeneous. In addition, differiejeictive functions of investing firms are



considered to take into account the various typdisros (private or state-owned) involved in
recent FDI in agriculture. Finally, because of lighly concentrated structure of international
commodity markets, market power is considered; mspezifically, the downstream firm is
assumed to be a monopolist on the final marketcEgetie incomplete contracts theory is
incorporated in a simple homogeneous product-mdgeggertial equilibrium framework.

The model is used to address relevant researchiguefor the understanding of the drivers of
FDI in agriculture: do better institutions and sigdegal protection in the host country promote
FDI? How does the higher bargaining power of thermkiream firm affect the choice FDI/trade?
Is the state-owned firm’s choice FDl/trade driverdifferent factors from those of the private
investor? The model offers a number of insights these issues and shows how consideration
of the contractual environment of internationahgactions may contribute to explain the
empirical findings. For example, the model predibtst, under certain circumstances, weak legal
protection in the target country may exert a pesitmpact on FDI, thus offering one possible
explanation for the negative relation between adjtical FDI and governance indicators found
by empirical studies.

The paper is organized as follows. Building ondkailable literature, the next section reviews a
few stylized facts about FDI in agriculture. Thedrsection illustrates the model, while the
fourth investigates on the main differences betwberprivate and the state owned firm. The
fifth section explores the relationship betweenlibggaining power, the quality of the

institutions and the choice of the firms, while gieth offers some concluding remarks.

2. FDI in agriculture: a few stylized facts

The sharp rise in the number of foreign land acgiorss after 2007 has captured the attention of
media, NGOs and international organizations andtmecin recent years a hot issue in the
international debate about development and laneém@awice. Evidence about the size, types and
features of this phenomenon at the global levekdwer, is still scarce and controversial.
Nowadays, a considerable number of case studiesvarkble, and significantly contribute to
improving our knowledge of the determinants andittygact of foreign land acquisitions in
specific areas and industries; so far, howevergthave been few analyses of the phenomenon

at the global and cross-country level. The maimiéato research in this field is the lack of



official cross-country data. Governments of tayed investing countries in some cases do not
make data public because they are concerned dimuabhsequences that the dissemination of
this kind of information could have, given thateatforeign land acquisitions are a highly
sensitive issue politically. In other cases, officdata are not available because local and/or
national administrations find it difficult to coltg store and maintain data on land deals; local
administrations themselves do not have updateccansblidated information on the acquisitions

of land in their own territory (Cotulet al, 2009).

As a consequence, most studies so far have basie@dmialyses on information collected by
media or from other unofficial sources and themauosions have been challenged because of the
poor quality of the data on which they are badekimong the main critiques, it has been argued
that these data significantly overestimate the @laimount of land involved in foreign land
acquisitions; the role of the new investors - sasltChina, Gulf and East Asian countries — with
respect to the more traditional ones (US and EUhr@s) is overvalued and too much emphasis
is given to the acquisitions of marginal and idled compared to agricultural land. Efforts to
improve the quality of the data have recently besmied out by many organizations and
researchers. As a result, the latest estimatesdengderably reduced the overall amount of
hectares involved in foreign land acquisitions antphasized the still dominant role of
traditional investing countries and of the acqiosis of agricultural land (e.g. Anseeuw et al
2013; Schoneveld, 2014; Messatial, 2014).

Recent data from the Land Matrixeport almost 1,000 transnational deals invohahgut
60 million ha of land. One third of this land isedsto produce raw materials for the biofuel
industry, another third to produce food and abd%2s forestry. The majority of deals involve
large scale acquisitions in developing countrieSanth East Asia (31%), Eastern Africa (21%),
South America (15%) and Western Africa (12%). Toyeten investors involved include
developed countries that traditionally invest ia #gri-food industry abroad (US, Great Britain,

Netherlands and Canada), but also many new invgestoning from the South, such as

2 For a critical review of the available dataset andlyses see, among others, Oja (2013), Schon@&&ld) and
Arezki et al (2014).

3 The Land Matrix Global Observatory is a databasepiled by NGOs and research institutes coordinbsetthe
International Land Coalition (Anseeuw et al 20I3ta are verified by the partners, and includegistrting from
2000, although deals concluded before 2007 areyasweall percentage of the total (Areadtial 2014).



Malaysia, Singapore, United Arab Emirates, Indiaut8 Arabia, Hong Kong, Republic of Korea
and China.

The literature on foreign land acquisitions foriagitural production has highlighted a
number of stylized facts that are of particulaerest for this paper (e.g. Von Braun, Meinzen-
Dick, 2009; UNCTAD, 2009; Cotulat al, 2009; World Bank, 2011; Anseest al2012; Arzeki
et al, 2014; Schoneveld, 2014).

Unlike manufacturing industries, a considerabldé paland investments concerns countries
differing in natural resources endowments. Indesast deals involve firms coming from
countries relatively scarce in natural resourcasd] water, forestry) which acquire land in
countries abundant in natural resources, with thregry objective of exporting agricultural
materials back to the home country. This one-wayra&resource driven FDI includes the large
scale investments in land by firms from food ingeadeveloping countries, such as Northern
African and Middle East countries, in African coues$, where land and water is abundant; the
long-standing food security concern of the formas heen reinforced in the last decade by the
expected shortages in the staple food supply assadcwith the high international food prices
(Von Braun, Menzen-Dick, 2009; Unctad, 2009; Wdlhk, 2011). A considerable part of the
investments by developed food secure countrieglsasbeen driven by the relative abundance
of natural resources in the host countries. Thikescase of the European firms involved in the
production of biofuels, which have acquired landiaimd-abundant countries to produce raw
materials for the EU biofuel industry. Availablei@gence also indicates that a part of recent FLA
has not been fueled by food or energy security @msc Examples are the large-scale
“speculative” acquisitions of cheap land often magaon-agrifood firms, which in some cases
do not even start producing on the acquired largl @&honeveld, 2014; Cotula et al 2009).
These types of FDI have received much attentionfagléd the accusation of a new “land grab”,
in that they imply, by and large, the dispossessiathe local population from their land (Borras,
Franco, 2012).

Another distinguishing feature of foreign investrmenagriculture is that, much more than in
other sectors, foreign governments play a signiticale in several ways (Venables, Ruta, 2012;
Cotula et al 2009). In few cases the governmeelfjtior example the Ministry of Agriculture, is

involved in the direct acquisition of land in ttegdet countries. More frequently, however,



governments are indirectly involved because inngdirms are owned by the state. This is the
case with the acquisitions made by firms from coastwhere state-owned firms are of
particular importance, such as Saudi Arabia, CHiggpt, Djibouti, Lybia and Quatar. The few
available data provide a rather different quardiiien of the role of state-owned firms in the
acquisition of foreign land, depending also ondkénition of the private/public nature of the
firm. According to Schoneveld (2014), at least 10Rthe projects reviewed in Africa involved
state-owned firms; according to other data, repldoteArezkiet al (2014), state-owned firms
account for a share of the deals ranging from 72686. As highlighted by Cotulet al (2009)
the role of state-owned investing firms is certaimigher in terms of the percentage of land
acquired. Governments play a key role also in abernof target countries, where the land is
owned by the State; this is the case of most Afrimauntries, while in South America and Asia

deals tend to involve private firms.

Finally, different contractual forms are used tguiate the foreign firm’s control over the
natural resource in the host country. In Africapasst of the land is owned or managed by the
State, foreign firms agree on long-term land leasés the local government, commonly of one
century (Cotula, 2011). The leasing contracts idelpayments of land fees and/or commitment
by the investor to contribute capital and develdpastructure. Also for the extraction of other
natural resources, such as hydrocarbons, longdentracts between governments and foreign
firms are often put in place (Venables, Ruta, 20B2rause of the long-term duration of the
lease and the frequent commitment of foreign fitmsake investments, this type of
arrangement is considered equivalent to FDI. Irotountries where land is mainly owned and
managed by the private sector, such as Latin Amerdc Asian countries, foreign land
acquisitions more frequently imply the full transéé ownership from a local to a foreign firm.
While long-term leases and land ownership transfierarly qualify for (vertical) FDI, this is not
the case with other forms of vertical control ugsedgriculture, such as contract farming or
contracts specifying standards (Unctad, 2009),drabften used by (foreign) agri-food firms to
reduce uncertainties about timing of the deliverg the quality of the raw materials purchased
from local farmers. These contractual arrangememntsot involve direct control by the foreign
firm over land use, and are actually the most comtypes of arm’s length international

transactions of agricultural products.



3. Set-up of the model

The model considers two firms. Firdhis the agricultural producer in a land-abundanintry,
while firm H is the provider of the downstream services necgssaxport a final productin a
land-scarce country. These services may includenational trading services and/or physical
processing of the agricultural raw material. Thevise provided byH is h, while firm M

provides the agricultural raw material The production ofn andh requires some initial
investment by the firms, which sustain casandcy, for each unit oh andm provided.* Only H
knows how to trade and/or process the final prodahich is assumed to be homogeneous, on
the export market. As aforementioned, recent foréagd acquisition aims at producing
agricultural products — such as sugar, oilseedyeylflour - which are not likely to be perceived
by users as differentiated. The downstream firassumed to be a monopolist on the final
market. This assumption significantly helps in terof analytical tractability of the model,
although it could be considered too simplistic; mo€ the literature has emphasized the
prevalence of oligopoly in international agricuilmarkets. However, in the specific context of
the developed model here, analyzing the choicetfddi of a single downstream firm, the
assumption of monopoly may be considered as ldsg.nadeed, it is not so unusual to find just
one downstream firm importing an agricultural prodn the country of origin: examples are the
many food-dependent countries whose imports areageah by and large, by one State Trading

Enterprise.

As for the assumptions on contracting and barggirtire structure of the model follows
Grossman and Hart's property rights approach, pBeapby Antras (2003, 2014) and Antras,
Helpman (2004, 2008) to the international tradentdrmediate products for backward
integration. The basic idea is that the input’sdoicer and the downstream firm cannot sign ex-
ante enforceable contracts specifying all the tietavolved in the trade of the input at a certain

point of time, for a certain price and quality.

Further, the production of the input and the sumblthe downstream services necessary to place
the final product on the export market involve spemvestments by firms; hence, although the

two firms may select from a set of competing sugpland buyers ex-ante, ex-post once they

* It is worth noting that in the Antras and Helprmaepers,the ownership of the assets is associated with the
ownership of the inputs produced with those aggetas, 2014).



have made their investment they form a bilaterahopoly because, as a consequence of
investment specificity, they have an incentiverémlé with each other rather than with outside
parties. Under a bilateral monopoly each party diagto obtain the surplus generated ex-post
by that relationship, but only after the input almvnstream services have been produced.
Contract incompleteness, specific investments,ast-pargaining and bilateral monopoly

prevent both parties from optimal investments (tbkel-up problem).

The choice of the ownership structure is made leaforestment and takes into account this
contractual environment.There are two possible ownership structures: outsog, if parties
remain unaffiliated, and backward integration & tfownstream firm takes the control of the
upstream firm. In this specific context, outsougcincludes all the contractual relationships that
do not involve direct control by the foreign firmer the use of land (e.g. contracts specifying
standards, contract farming); while integration (FHBvolves taking control over the use of land

by a foreign downstream firm (e.g. long-term laedde, acquisition of land).

At timet = 0 the two parties negotiate a contract detemgitihhe ownership structure. At 1

both firms make investments and their decisiongalen simultaneously but not cooperatively.
At t = 2 the two inputdy andm, are produced; once they are produced, they atesssor
incompatible with other alternatives; in that semseestments made by both parties to produce
h andm, are specific to that relationship and lock-intbof them. Firms at this stage negotiate
the terms of the transaction; it is assumed tfeaeipost agreement is fully enforceable, that
parties have symmetric information and that theotiaion outcome can be approximated by a
Nash bargaining solution. At the final date 3 firm H sells the final good on the final

consumption market.

During bargaining, parties negotiate the distriitof surpluses arising from the transaction.
Under the generalized Nash bargaining solutioniggdbtain from bargaining the outside option
plus a sharef the surplus generated by the agreement, whipkras upon their bargaining
power. The higher is the outside option, the grehte share of the surplus.Rfis the surplus

® Indeed, in the Grossman and Hart (1986) theowyattocation of the residual rights over the asdbtt is the
ownership structure, is the only contractible & ithitial stage. Grossman and Hart (1986) defimerdsidual right
of control as all rights over another party’s assetcept those specifically mentioned in the cattra



generated by the agreement, the distribution gdlsarfor each firm and for ownership structure

is that reported in Table 1.

Under outsourcing, the outside option for betndM is zero. Hence;l getsB RandM obtains
(1 - B) R Under integration, the outside option\dfis always zero, and the outside optionHof
is greater than zero. The Grossman and Hart medehaes that under integratiblincannot use
inputm as effectively as witi; firing M implies a loss 16 in sales revenues. Hence, under
integrationM gets its outside option (zero) plus a si{areB)of the surplus generated by the
agreement, which is (16} R H gets its outside optiahR plus a share of the surplus created by
the agreement, which j5(1 —J) R.Overall, this is equal t6 R+ B (1 —6) R,with0<B < 1 and
O<o<1l

Let f: = & + B(1 — &) be the share of revenuestbiunder vertical integration ar = & the
share of revenues &f under outsourcing; it is worth noting that, giveat 0< B < 1and0 < ¢
<16 >E..

Parameted is of particular interest here, as it capturescthet of a contractual breach. The
higherd, the lower the losses in sales revenues of acegititegrated firm due to a breach of
contract. Hencej is expected to be high in countries with bettertiact enforcement and legal
protection, while it is likely to be low in coungés where contract enforcement and legal
protection are weak (Antras, Helpman, 2008).

At timet = 1 the parties choose, simultaneously but nomeraively, the amount ah andh
that maximizes their payoff. We consider two typédownstream firms: a private and a state

owned firm.

3.1 The private-private deal

We first examine the case of a private-to-privaaldBothM andH maximize their profits.
The maximization problem at tinte= 1 for a giverk ownership structure can be written as
follows:
max i 1
hER-cph @
max i )

m:lzl— 8] ;{}R— Cm ™M
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With k={,0} R =0 m= 0.
At timet = 0 they agree on the ownership structure by maxingitheir joint payoff for the
given quantities decided at 1 andt = 2.
There are also fixed organizational coStsthat vary with the organizational structure.
The joint maximized profit is:

My = BiRy — cuhy + (1 — B )Ry — cymy — Fy, (3)
with R he. ™y resulting from the maximization problems (1) anl (2
The final optimal ownership structure is the orat thhaximizes the joint profit.
In the context of the international trade of rawrgermediate goods, the surplus generated by
the agreemerR is the revenue coming from the sale of the fimabpctx on the export market.
Functional forms for the demand and the produdumctions are hence needed to solve the
maximization problemdsPrevious papers have mostly assumed the functiorras commonly
used in international trade models under monopolstmpetition, that is, the CES preferences
function and the Cobb-Douglas production functidnt(as, 2014). We here explore a different
combination of functional forms, in that we asstiime preferences are quadratic while
maintaining the assumption of a Cobb-Douglas teldgyo

The production function is:

7 m 1=n
x = L_;) — (4)
1—n
With 0 <7 <1 being a technological parameter measuring downstezavices intensity.
On the final consumption market, firkhfaces a linear demand curve:
Solving the maximization problems (1) and (2) iandm, using functional forms (4) and (5),

provides the following first order conditions:

© {E,k( g)— cih B))/6h = Bik (a — b((R/m)™n Cmf (L — )T —m) ) (/M1 — 1) (/L — n))" (X — n) — BEKk (R/n)T(2n
=0

@I — £ KR — eym m))fom = (1 - Bik)(a — b(Ch/m™ (m/ (1 —nNT(X —n) ) CR/m)™n Cmf (1 — M) — (L — Buk) (R/m)
(7)
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In order to solve the equations system (6) andiofh andm, the value of the technology

1
parameter has to be assigned. Assurr?ilig, yields the following closed form equations for

andm: ®

CaCm + 20 s (1 — Bic) By
K T E beaem(1 - By .

Cafm'l‘aJCaCm(l _ﬁk)ﬁk
4 bfm(l _ﬁk)ﬁk 9)

My =

Plugging (8) and (9) into equation (3), yieltsandIl. as function of fixed and variable costs,
of demand parameters andéfaf
If M; =M, thenH andM will agree at = 0 the acquisition of control over by firm H; If

M; < N, the optimal ownership structure is outsourcing.

3.2. The state owned-private deal

Consider the case of a firkhowned by the State of the importing country. Statmed firms
differ in three main respects from private ones Hpga, DelBono, 1989; Mc Corriston, Mac
Laren 2013): a) the state-owned firm has a diffeodfective function, in that it maximizes the
social welfare (producers surplus plus consumendss); b) the state-owned firm may have
inbuilt problems, such as organizational inefficdies, due to the conflicting instructions by

policy-makers, changes in government and so otinec¥tate-owned firm may operate at a loss.

In our specific context, because the importing ¢ouis assumed not to produce, the payoff to
the state-owned firm is given by the consumer sis @S plus the share of the surplus
generated by the agreement:

Pf° = CS + SR (10)

with 6B being the share of the revenues obtained by &te-stvned firm.

®The choice of the value 0.5 for the technologicalameter is aimed at reducing the algebraic cortplet
solving the system for different values. How thesufts here obtained may be affected by this assamps
discussed in the next sections.
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With the assumed linear demand curve (6)d&es equal to:
€5 = [(a - bx)dx - Ga— bakx (11)

The maximization problem (1) in the case of a stateed maximizing consumer surplus
changes as follows:

(12)

max
hCS+5,R—cyh

1
Assume’ ~ 2 ; solving the system of equations (12) and (2) yighesfollowing:

so _ Cafm+afp + ay8y@cpem @i +a?6y)
e = 4bca 0y as
o 20Bi (@285~ 20sCm @) + CaCmPi —20% BicBy
2bem i (14)
With &% =1 — B ander =1 — 26y,
The joint maximized payoff whe is a state-owned firm is:
M = €Sy + BeR= — cahsy + L — BR=y — cum® — F, (15)

Plugging (13) and (14) into equation (15) yieﬂfgandﬂﬁaas a function of fixed and variable
costs, of demand parameters an@sfIf 1% > m? then the state-owned firm aMlagree at

t = 0 on vertical integration; M7 <M the optimal ownership structure is outsourcing.

4. FDI versus trade: a comparison between the private and the ate-owned firm

Because of the different objective function, thérmpl ownership structure differs according to
the nature of the investing firm. We start by commpgithe behavior of the two firms at timhe

1, when they choose the amount of input to produce.
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From equations (8) and (13) it is straightforwardeérify thathr < ki’ , whatever the values of
other parameters and variables. Hence=at the public firm invests more in downstream
services than the private one. This result is tresequence of the different objective function of
firms. Since the state-owned firm aims at maxingzionsumers’ welfare, it invests more than
the private one to obtain a higher production effthal good to be exported to the domestic

market.

A private firm always produces maneunder vertical integration, than under outsourckrgm
equation (8), it is straightforward to verify thiet=> ko . The reason for this is that under vertical

integrationH share of revenues is always higher than undeporting €: > £ , see Table 1).

This is not always the case for the state-owneu. fivhetherh:® S b3’ depends upon the value

of the parameter andd . The following proposition holds (proof is in tA@pendix):

1-4 1-4
- L BE— L Be—
Proposition 1 if 2-6 thenh® >hi°®>h;>ho : if° “2_5 then

h;° > h3° > h; > h, .

As shown in the Appendix, a sufficient conditiom %° > #3° is thatH has a lower bargaining

1
. B<— . . . =— ,
power, thatis, 2. Hence, unlike the private flrm,ﬁ 2 the state-owned firm produces

fewer downstream services under vertical integnatioan under outsourcing.
5 1-6
} [
As for m, from equations (9) and (14) it can be shownithat™ 2 — 4§ , then firmM produces
a higher quantity of input under outsourcing. The following proposition ho{gsoof is in the
Appendix):

1-46

1
" L B=—— - " . B=—.
Proposition 2if = — 2 - § thenmy = m;. A sufficient condition forms > m; s~ — 2

The reason is that under vertical integration fivi's share of revenues is lower than with
outsourcing; hencé/ has an incentive to produce more when unaffiliatiean when controlled

by firm H.
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How does the different behavior of firms at titreel affect the choice FDI/outsourcing at titne

= 07? Figure 1 reports the gap in joint proffis;- M. of the private firm as a function of the gap
in the fixed cost&F = Fi—F, | i.e. the fixed cost incurred with vertical igtation, with
respect to those incurred under outsourciigen&AF << 0 | organizational costs are lower under
vertical integration than under outsourcing; theyrbe due to the economies of scope in the
management of diverse activities that reduce tgarorational costs of a vertically integrated
firm with respect to outsourcing. & = 0, then the costs linked to the control of an intezplat
firm, such as the costs of supervision of the peatida of m, are higher than the economies of
scope. Not surprisingly, the greaf&f , the smaller the gap in joint profilts — s . When the

gap in fixed costs is higher (lower) than the cativalueAF *, then outsourcing (integration)

becomes the optimal ownership structure.

Everything else being equal, the same functiontferstate owned firm is different. Assume that

the costs of producingy andh are low enough with respect to the demand pararacténder

this assumption the curve for the state owned $hifts to the right. The critical value 8F e
above which outsourcing prevails is higher in thsecof the state-owned firm; this means that,
everything else being equal, if firkhis state-owned FDI is expected to be more likeg EDI
becomes the optimal ownership structure, even reittively highAF* ), than when the firm is
private. On the contrary, when the cost of prodgarandh are high with respect to parameter
a, then the critical value &F1™° above which outsourcing prevails is lower for siate-

owned firm; this means that, everything else beiggal, if firmH is public we should expect

outsourcing to be more likely than when the firnpiivate. The following proposition holds:

2v2a
Proposition 3 A sufficient condition folan™? = AN" jg “m*“a <3

For an insight into the mechanism driving theseltssit is worth analyzing how the overall
equilibrium changes with the state-owned firm. Eablprovides the value of the changes with a

state-owned firm, compared to a private firm, muanber of key variables and for different

" Due to space constraints, proof of propositioa Bdt included in the Appendix, but it is availabfgon request.
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values of the bargaining pow&r under the two costs scenarid&ecause the state-owned firm
produces a higher quantity lothan the private firm, its output always incorpesaimoreh and
lessm. The final output is higher with a state-ownednfiand the price lower. Revenues of the
state owned firm are higher under vertical intdgratThis is because under integratiaris

lower and, as a result, the final output is smafeices and revenues are higher. Although
consumer surplus is lower under integration, oVveratical integration is relatively more
sustainable. In other words, maximization of consumelfare in the first stage results in an
overproduction oh, which reduces overall revenues; vertical intagratoy reducingn, limits

this overproduction andgeteris paribusbecomes a more sustainable ownership structure.

Conversely, if the costs of producingandh are high with respect to demand paramaténen
both public and private downstream firms produsste What really differs is the behavior of
firm M. Indeed, while with a private firm high costs imthe reduction of both andm, with a
state owned firm higher costs, by severely limitihg production oh, make it profitable to use
a higher amount ahin the production process; andMdas a greater incentive to provide the
input under outsourcing, outsourcing turns outdoddatively more feasible for the state owned

firm.

So far, the objective function has been the sdferénce between the private and the public
firm. Yet what if the public firm is also less efient than the private one?df of the state

owned firm is higher the curve shifts to the lefdaas a consequence, the critical value of the
gap in fixed costs above which outsourcing becattme®ptimal structure is lower. This means
that the inefficiencies of the state-owned firm makitsourcing more sustainable. The driving
mechanism is that higher costs limit the productibh by the state-owned firm and increase the
use ofmin the production process; this decreases thiearftoint above which outsourcing

becomes the optimal ownership structure.

A further issue is how a fixed subsidy to the statamed firm (for instance, the government
underwriting of losses can be equivalent to a figedsidy) could affect the public firm’s choice

with respect to the private firm. A fixed subsidyas not influence the decisions of firms at time

8Table 2 is based on numerical simulations run lsuéng arbitrary values for demand parametarsl(,
b=10) and that=0.5 c,=c,=1, F; = F,. While the values reported in the Table obvioudigange with the assigned
values, signs do not depend upon the latters wbish noting that these results hold under themaggion;; = 0.5.
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t = 1 on the amount d¢f andm, but it may influence the joint profits (equatid®) and hence the
optimal ownership structure. If the government ggansubsidy to a firm investing abroad, this
shifts the curve in Figure 1 to the right, and ,aitintegration becomes feasible even for

relatively higher values of the gap in fixed costs.

Overall, the findings suggest that: a) the decisibthe state owned firm on FDI/ trade,
everything else being equal, is different from thbia& private firm; b) compared to a private
firm, a state owned firm is expected to procure naaterials abroad more through FDI, and less
through outsourcing, if the costs of productionngfuts are low in relation to the size of the final
market; c) inefficiencies of state owned firms makisourcing relatively more feasible than
vertical integration; d) a subsidy granted to stateed firms investing abroad increases the

feasibility of vertical integration.

5. Institutional quality, bargaining power and the choice FDI/outsourcing

The choice of the optimal ownership structure gasicantly affected by the distribution of the
revenues which, in turn, depends upon the barggiminverB of firm H, and on parametér .

Before analyzing the impact §f andB, it is worth investigating how paramet@r as a whole

influences the optimal structure.

Figure 2 reports the gap in joint profill,— M- as a function of:, that is, thed share of
revenues under vertical integration. If the investqorivate, for relatively small values 8f an
increase irH share of revenues makes integration more susteifia MM: — s increase). On

the contrary, whe: is sufficiently high, an increase ki s share of revenues reduces the gap in
joint profits. As regards the private firm, thedings can be summarized in the following

proposition (proof is in the Appendix):

1
Proposition 4 if biz3 , thenB: negatively affectdl; — M,

When the investor is state-owned, the impadi:obn the choice FDI/outsourcing is rather

different. In this casd}: — Maturn out to monotonically increase wifa. In other words,
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whatever the bargaining powerldf the higher (lower) is the share of revenuel ahe higher

(lower) the likelihood that vertical integrationttee optimal ownership structure.

Parametersg andB play a crucial role in determining these resultse ©f the issues that can be
addressed by using the model developed in sectisin@w the quality of the institutions affects
the firm’s choice of integrating in the foreign eury. In this model, the quality of the
institutions is captured by parametetndeed, the highei, the lower the cost of a contractual
breach with a vertical integrated firm, the higties fraction of the surplus generated by the
agreement captured by firkh So, the better the legal protection, generalgueed by effective
institutions, the higher is.

Figure 3 reports the gap in joint profill,— Mz as a function of under the assumption theit

andH have the same marginal costs € c,) and that the two parties have the same bargaining

power @ = 1/2)?

As the figure shows, the curve is decreasing aogalthe critical valué * outsourcing
becomes the optimal ownership structure. Becblusannot use inpuh as effectively as with
M, the lower (highery, the greater (lower) the loss dfrevenues due to a breach of the
agreement, and the higher (lower) the share oings® obtained bil. If ¢ is sufficiently low,
the amount of input produced under vertical integration is higher aedical integration turns

out to be the optimal structure.

Hence, the model suggests that when the invespivate, better institutions can result in the

prevalence of outsourcing.

Figure 3 reports the same function for the stateemfirm maximizing consumer welfare. As
the Figure shows, the relationship between themapofits and the quality of institutions is
increasing® The model, therefore, does not support the hypsighbat the better the quality of
the institutions, the less likely FDI; rather, drncludes that better institutions may imply the

o Figures 3 and 4 are based on numerical simuktion by using the same values of demand paramaners
costs as in Table 2. The shape of the curves liotds wide range of costs and demand parametesevaDn the
contrary, changes are relevant if the technologieahmeter; assumes different values; in the latter case titme
are not monotonic, indicating the lack of a clear-elationship between quality of the institutiofftmrgaining
power and the choice integration/outsourcing

10t is worth noting thad* for the state owned firm can be higher or lowani$t for the private firm, depending
upon the value of the other parameters. The Fifjustrates one possible case.
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prevalence of vertical integration by the state-eafirm. The key reason is the different
equilibrium of the two firms in the first stage<1). Because with the state-owned firm output
incorporates mork and lessn, with higherd, m further reduces, butreduces as well; as a
consequence, output is lower and price is highsra Aesult, revenues under integration increase
with ¢, and, above a certain level of institutional qualintegration becomebe optimal

strategy.

The impact of the bargaining power on the choic&tF&le is illustrated in Figure 4. As the
Figure shows, the higher the bargaining power adwnstream private firm, the lower the gap in
joint profitsM: — My : if H's bargaining power is higher than a certain ciitiezel, the optimal
structure becomes outsourcifigne mechanism driving this result is the followiifgB is high,

M has less incentive to produeg because its share of revenue is low, and the latteertainly
lower under vertical integration; thereforeBifncreasesini decreases more th&hsand, ifB

is large enough, outsourcing becomes the optimattsire. On the basis of this result one should
expect more FDI in country or industries wherelibegaining power of the downstream firm is

relatively low.

Conversely, the curve for the state-owned firmpsard sloping and shows that FDI should be
expected when the bargaining power of downstreamsfis stronger. The reason is thd if
increasesiti decreases more th&ms, but in this case the optimal choice Fbis to decrease
the amount ok ; and becausk: decreases more thda, vertical integration becomes the
optimal ownership structure. The key reason fordifferent behavior of the state owned firm is
the over-production oi*° with respect to the private firm. If inpot decreases the state owned

firm no longer finds it profitable to increase, possibly because of a marked increase in costs.

6. Concluding remarks

This paper aims at addressing an issue so farreeddplored by the literature, that is, what the
“‘internalization” drivers of recent FDI in agricute are. Building on the literature incorporating
the Grossmann and Hart (1986) property rights gheointernational trade, the model
developed in this paper explores how the consimeratf contract incompleteness and asset
specificity in the international transaction of iagttural products may contribute to offer

insights on the reasons why some firms invest abmo#éand, while other procure raw materials
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from food or energy importing countries by meansaidtractual arrangements with farmers in
land abundant countries.

The framework here used stresses a number of é&satfithe contractual environment of the
international transactions. The distribution offduses under vertical integration — which
crucially influences the behavior of the two firmghe first stage - is here the result of the
interplay between the bargaining power and the abtte contractual breach. This interplay
drives one of the most striking implications of thedel, that is, under certain circumstances
better institutions lead firms to choose outsowgcuahile weak institutions drive FDI. The
reason is that better institutions, by limiting tteest of breach of contract, reduce the upstream
firm’s share of revenues and thus there is lesanitive for vertical integration. On the contrary,
the higher the surplus of the upstream firm obthimeder vertical integration, due to a higher
cost of contractual breach, the more likely FDIdrees. In other words, the model stresses the

importance of the services provided by the upstragent under vertical integration.

This result contrasts with the common expectati@sed on the growth and financial literature
that a higher quality of the institutions impliesma FDI; better institutions are expected to
increase productivity, to reduce corruption andeutainty in target countries and, by and large,
to have a positive effect on their growth. By imgng the investment climate, better institutions
are expected to promote inward FDI. Empirical stadby and large, confirm this positive
impact for the economy as a whole and/or for mastufang industries (e.g. Wei, 2000; Stein,
Daude, 2001; Globerman, Shapiro 2002; Benassy-Catexe 2007) albeit with soneaveat(see
Daude, Stein, 2006). However, the evidence avaltdlagriculture seems to suggest the
opposite. Arezket al (2014) find a negative relationship between goarce and land
governance indicators and FDI in agriculture. Medetorporating contracting may provide
insights into the underlying factors behind thigdence; good institutions affect FDI, on one
hand, through the improvement in overall produtfigind the reduction of uncertainty for the
foreign firms about the returns on their investmanand; on the other hand, they affect the
contractual environment of international transadim intermediate goods. According to the
framework here developed, good governance andgttownstream bargaining power may
inhibit FDI because they reduce the upstream ag@mtentive to produce raw materials under

vertical integration.
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A further striking result of the paper is that thgimal ownership structure may differ with the
nature of the investing firm. Results suggest shstiate-owned firm produces the final output by
using a higher amount of downstream services dodie amount of inputs provided by the
upstream party; moreover, a state-owned firm peguaw material abroad more through FDI,
and less through outsourcing, if the costs of pctida of inputs are low relative to the size of
the final market; on the contrary, if costs arehhégd/or the size of final market is small, the
state-owned firm is expected to be more orientaditd outsourcing. Finally, bargaining power
and institutional quality are expected to influetive choice of a state-owned firm in the

opposite direction, in that, they both promote Hhe firm is state-owned.

Consideration of the contractual environment oéiinational transactions may have potential
implications for empirical analyses on FDI in agttare. The model here developed shows that
the drivers of FDI differ depending on the typarofestor and that the direction of the impact of
key variables may change for different kinds ainBt As a consequence, empirical analyses
using country level data may estimate an averageo&te) effect; this issue could be potentially
relevant when both private and public firms origenxom the same country, as is the case for
countries such as China. In these cases, firm Evwalyses may better capture the impact of

important variables on agricultural FDI.

From the methodological point of view, this papeghtights how the choice made on functional
forms influences the tractability and the outcommthe model. Instead of drawing on the
monopolistic competition trade model, which assu@ES preferences, here we explore a
combination of quadratic preferences and Cobb Casugtoduction function. As the paper has
shown, this requiredd hochypotheses about the technological parametermiardo solve
maximization problems. The findings of the paperthus based on the assumption of a
particular Cobb Douglas. Further research effastdatshed lights on how different values of
the technological parameter, and different comlmnatof functional forms could influence the

main findings.

Notwithstanding these limitations, the frameworkeleped here shows how consideration of
the contractual environment of international tratisas may offer a different perspective on the
drivers of FDI in agriculture and shed light onianber of key aspects, such as the relationship

between governance, bargaining power and FDI.
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Table 1: Outside options and share of revenues dfié bargaining game

Ownership M H
structure
_ Outside option 0 oR
Integration
Share of revenues (1-B)(1-9)R B(1-9)R
) Outside option 0 0
Outsourcing
Share of revenues (1-B)R BR

Table 2: State-owned firm: % variation with respectto a private firm ( = 0.5)

CniCm < 2¥2a/ 9 Ch, Cm > 22 @/9

B=0.3 B=05 B=0.8 B=0.3 B=05
h, 17.38 13.69 8.89 18.00 32.34
h, 37.69 23.26 12.20 49.33 19.60
m, -0.66 -0.56 -0.18 3.98 11.53
m, -0.83 -0.75 -0.49 2.81 2.41
X; 1.49 1.55 1.86 8.73 19.44
X, 1.54 1.47 1.60 12.84 7.38
o -0.98 -0.97 -0.93 -0.77 -0.70
Po -0.99 -0.98 -0.96 -0.87 -0.82
R -0.94 -0.92 -0.79 1.27 5.04
R, -0.97 -0.96 -0.90 0.77 0.51
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Figure 1: Private versus state-owned firm
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Figure 2. The firms’ choice as a function of parameer [

-1,

Private firm

State-owned
firm

25



Figure 3. The firms’ choice as a function of paramger ¢

0.1

Private firm

02

03 State-owned firm

e
i

=
=

=

05




Figure 4. The firms’ choice as a function of bargaiing power B
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APPENDIX

1-4
.. L, Bz— .. .. .
Proposition 1: if 2 - & thenhd® > k{® > h; > hy. A sufficient condition fo3® = ki’ is
1
B=-
2.

Proof. The first step of the proof consists in showihatt

_cnCm + a0+ ay8;Qcpem @i +a20;)  cpim + 2aycpc,0if;
4bc, b 4 beyc,, B

This holds if ™ = Ca
The latter is the necessary condition for:

=0

hi® — ks

Yy ——
= l ﬂqlfgz'ﬁf — CxrCm |2a-\." cpembiB; — chom c
i *1] bc_mﬁz d\«ll bCth

Hencehi® > h;

1
o . B=—
The second step consists in showing that if 2, thenk3® > h;° .

cacm + a?6; + a8, @cyem @ +a28)  cxom +a?8, + af8,Rcxem 9o +a%8,) -

*bckgj *bcﬁgﬂ ¢

=0 =0 _
hE? — hi% =

This holds if8 = £ = ;- Providing that:
Bi=1-F=1—(6 +B=(1-0)
1-4

thenB=(1—B) ifB=(1- LG +B1, 1—8)  thatis,” >2-5 .
5 1

}_

Given thatd <1 | this condition holds when =~ 2. QED

1-§6

1
- L B=z— .. - . B=—-
Proposition 2: if Z2-6 thenm, > m;. A sufficient condition form, =m; is =~ — 2

Proof:
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[ [
cnem + a [cpem(1 — Bo)Bo  chem + a [cnem(1 — Bi) s
Mg —m; = 0if N — N =0

4‘bcm(l_ﬁajﬁa 4'bcm(1_1‘92]ﬁz

This holds if(1 — 85)8,>(1 — B;)B; that is, if(L — B:) < B, = B. Likewise proposition 1 proof,
= ﬂ — 2. Bis B = 1
this holds if= Z =5 . As before, sufficient condition féf ~F? <BisB =3 opp

1 11
L. . B =-— e z _
In the case of a public firfs® > m$° if cxem <@ and~ — 2 and® <3+ 24V ~ am,

1
Proposition 4: if Fiz> , thenB: negatively affectdl: — Mo .

5G : 1
. . . = 0if 5y =5
Proof. The proof consists in showing th&: 2 with G =N;-T,

8GJ(6B,i)=(—6a"3b [(8,i0172p,i @0 +4a"2b8,i V(c,heym KB, B ,i) @0+ 6ab™28i V(cshcym B
B>
This is shown to be negative wheh™ 2 because:

a) parameters and variables are all greater than zence, the denominator is always greater
than zero;

b)
cnCmB; + 28y cp e 5;)

1
it F1> 3,

o — o
—ﬂzbzgizﬁi{ﬁﬁi _ njchcm + 2o Chcmﬂzﬁz Chcmﬂz + Eaﬁm’ Chcmﬂzﬁz <0

bcmﬁz- e bchEF

1
it B> 5. 0ED
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