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Abstract

This paper proposes a model that sheds light
on foreign direct investments in farmland.
Countries can obtain food from other
countries through international trade as well
as by means of foreign land acquisition to
offshore production. In equilibrium, bilateral
trade and investment decisions are a function
of cross-country differences in technology,
land endowments, land governance, trade
costs and domestic demands for
differentiated food varieties. Using global
data on transnational land deals, a test of the
gravity equation for land investments shows

evidence of bilateral patterns in line with the
theory. In particular, the positive role of
investor and host-country remoteness from
markets in explaining bilateral investments is
indicative of investor’s food self-sufficiency
motives. This contrasts with the negative role
of host country remoteness in explaining
platform-motivated FDI as is often the case
with manufacturing. The paper also finds
evidence that global financial centers in
investor  countries  have facilitated
transnational land deals.
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1 Introduction

In 2008, the world experienced a steep increase in food prices likely caused by a combination
of factors, including a booming demand for biofuels and rising oil prices. Although it was not
the first episode of sharp food price volatility, with the doubling of wheat and rice prices it
was the largest in decades. This led to uncoordinated although familiar responses such as the
enactment of export restrictions by food exporters. Interestingly, there was also a totally novel
and unanticipated response with the sudden interest of many different stakeholders in directly
acquiring agricultural land abroad, a phenomenon described by some observers as the “global
land rush”. A large fraction of such investments came from land-scarce economies—such as the
GCC countries, in particular—and were directed at middle-income and developing countries with
large endowments of land, a pattern which seems to have continued at a steady pace well into the
2010s. To a certain extent, the 2008 food price spike may have played the role of a tipping point
in the organization of global agricultural markets. Although short-term volatility is unlikely to
have been the trigger of long-term investments, it is possible that the 2008 price spike had shifted
global expectations about long-term food prices and raised awareness that climate change and
population and income growth will continue to increase the demand for food while the global

land endowment will remain limited.

In a sense it seems that with the purchase of foreign agricultural land, investors opened up a
new channel to secure food supply without exclusively relying on trade. This recent expansion in
the globalization of farmland has led to a polarized debate between those welcoming foreign in-
vestments, hoping they will help raise agricultural land yields, foster economic development and
alleviate poverty, and those who see the phenomenon as a “land grab” (Financial Times (2016)
and Bloomberg (2017)). For some observers, the surge in land acquisitions also brings back mem-
ories from the colonial era, where advanced maritime powers (the Portuguese, Spanish, British,
French and Dutch) conquered a large number of countries around the world and subsequently
secured control over these countries’ land resources. Those invasions led to a dramatic expansion
of global trade in natural resources and agricultural products. In the present context, direct
investments in land seem more to be driven by food self-sufficiency or profit-seeking motives of
a variety of investors from many countries (private investors, including through multinational
companies, or public investors, including through Sovereign Wealth Funds) rather than compe-
tition for economic clout between a handful of colonial powers dominating global commerce.! Tt
also reflects that globalization has entered a new phase, one that is defined by the integration of

pristine land in developing countries into the world economy (see Collier and Venables (2012)).

In this paper, we propose a multi-country model of trade and investment that helps us understand

the different forces at play in potential host and investor countries driving bilateral investments

11t is noticeable for instance that a number of wealthy Gulf states, who are dependent on imports for 80 to 90
percent of their food consumption, have invested large sums of money over the last decade to buy cheap farmland
in Tanzania, Ethiopia and other African nations.



in land, and derive a gravity equation for land investments which we estimate with transnational
investment data. In our model, there are two sectors of production (agriculture and manufactur-
ing) and two factors of production (labor and land). As in Ramondo and Rodriguez-Clare (2013),
we assume that investors can use a home-country specific agricultural technology to engage in
multinational agricultural production abroad. Agricultural varieties are both host-country and
investor-country specific ¢ la Armington (1969). In this setting, agricultural trade and multi-
national production are (imperfect) substitutes: a consumer country can import directly from
native producers or instead offshore agricultural production using home-country technology. The
rationale behind the double Armington assumption is that whereas differences in agro-ecological
conditions lead to differentiated agricultural products around the globe, agricultural products
also differ given the diversity of agricultural technologies used by different investors (e.g., GMO
versus non GMO) or because of their different investor branding (e.g., fair trade versus conven-
tional). In each country, there is an exogenous and fixed land price, which influences the quantity

of land supplied to the commercial agricultural sector.

Using this framework, we derive a bilateral gravity-type specification of demand for land. To
test the predictions of the model, we combine data from the Land Matrix (an online database of
large-scale land acquisitions) with country-level data on land endowment, population size, yield
gap, access to finance, land governance, agricultural productivity per worker and two measures
of remoteness d la Anderson and Yotov (2016) and d la Baier and Bergstrand (2009). Following
Silva and Tenreyro (2006), Fally (2015), and Anderson and Yotov (2016) and others, we estimate
our gravity-type specification using Poisson Pseudo Maximum Likelihood (PPML) to deal with

heteroskedasticity and a large proportion of zero observations.

As predicted by the model, bilateral investment in land is shown to depend on proxies for trade
costs (negatively on distance and common border, positively on former colonial ties) as well as on
host country characteristics (positively on land endowment, yield gap, and host country remote-
ness) and on investor country characteristics (positively on agriculture productivity, population
size, global reach of the financial sector, and investor country remoteness). These effects reflect
mechanisms that relate food needs and profitability of investments (from lower trade costs and
greater technology and access to finance) to bilateral investments. In particular, we find that
investor countries with international or global financial centers invest more than investor coun-
tries without those centers: The presence in the investor country of a global financial center in
the top 15 (e.g. as Singapore or New York) as compared to having no financial center in the top
50 at all increases the number of deals originating from that country by 488 percent. As for the
positive role of remoteness, it can be understood as follows: Pairs of investor and host countries
that are both remote from the rest of the world will trade more land with one another. This
is due to the fewer alternative investment opportunities for the investor (since the investor is
remote from other potential host countries) and to the weaker interest of other investors to invest
in the host country (since the host country is remote from other potential investor countries).

This is a result that was obtained in the trade literature (Anderson and van Wincoop (2003))



but not yet shown for investments in land. This suggests that investments in land are more akin
to trade than to standard FDI in which a negative effect of remoteness is possible (see Larch et
al. (2017b)’s dynamic trade model in which host-country remoteness negatively affects FDI, but

which, to our knowledge, was not yet empirically tested).

In quantitative terms, we find that when remoteness of the host country from investor country
consumption markets increases by 1 percent (1/47th of a standard deviation increase from the
mean), then the expected number of bilateral deals increases by 7.7 percent. Similarly, an increase
of 1 percent in the remoteness of an investor country from host country producers (1/59th of a
standard deviation increase from the mean) increases the number of deals by 2.79 percent. In
fact, host-country remoteness appears to be a relevant determinant of investment, and its effect
even exceeds that of agricultural land endowments in explaining large-scale land acquisitions.
This finding is fully consistent with the food self-sufficiency motive underpinning foreign land
investments. The fact that the elasticities of host-country and investor-country remoteness differ
suggests an imbalance between investors and hosts at the disadvantage of hosts in capturing
investments. To a certain extent, our empirical test confirms the intuition formulated by Collier
and Venables (2012) in the case of Africa that the markets for such investments are “land-

abundant, investor-scarce”, with demand small relative to potential supply.

Our paper contributes to the literature in two important ways. First, to our knowledge, we
are the first to provide a multi-country model with testable implications on the determinants of
transnational agricultural land investments. The only other theoretical model that we know of
is that of Rosete (2018), who formulated a game theoretical model of a single investor choosing
between different locations. Rosete’s finding supports the empirical result in Arezki et al. (2015)
that weak recognition of existing users’ property rights facilitates investments as the credible
threath of eviction that hey face lowers the compensation that investors have to offer them to
purchase the land. Contrary to our model, however, the nature of Rosete’s model prevents it
from shedding any light on the bilateral relationships in the data that has been collected since
2008. Second, our model introduces new mechanisms that were overlooked in previous analyses
of large-scale land investments, namely the role of technology, of finance, and of remoteness to
markets, which were found to be key drivers of those investments although they were unexplored

in the previous empirical papers of Arezki et al. (2015) and Lay and Nolte (2017).

Our paper is also related to the literature on trade and deforestation (see Angelsen and Kaimowitz
(1999) for an early review of the literature). Recently, Harstad (2020) formulated a dynamic
North-South model that explains the two-way relationship between trade and natural resource
depletion: Because trade liberalization raises the demand for beef and timber in the South,
it encourages land conversion to agriculture in the South. Reciprocally, because the North is
harmed by damages from land conversion in the South, it only benefits from trade when the
remaining stock of the resource is low. Abman and Lundberg (2020) present empirical evidence

of the first effect in Harstad (2020) whereby trade causes depletion by showing that regional trade



agreements can foster deforestation. Somehow, our paper also confirms this first effect as we find
that lower bilateral trade costs encourage foreign land acquisitions (and likely forest conversion).
In a way, our work also relates to the second effect in Harstad (2020) whereby depletion causes
trade. This is because the rush for land that we are studying is in part motivated by increasing

global scarcity of land resources.

The remainder of this paper is as follows. Section 2 presents the multi-country model of trade
and land acquisitions. Section 3 uses the model to derive a gravity style equation for domestic
and transnational demand for land. Section 4 presents the econometric specifications for our
cross-country analysis. Section 5 describes the data used. Section 6 estimates the determinants
of transnational land deals using bilateral regressions, highlighting the role of remoteness. Section

7 concludes.

2 Modeling international trade and land acquisitions: the

food self-sufficiency motive

2.1 The general setting

In this section we present a multi-country model that incorporates international investments
in land and trade of agricultural products. The world consists of N countries. Fach country
produces an agricultural good (A) and a manufactured good (M) using labor (L) and land
(T). In each country ¢ = 1...N, factors of production are available in quantities L; and T;.
Although labor can be used in both the manufacturing and agricultural sector, land is used for
the production of agricultural goods only. Labor is a mobile factor of production that can move

between the agricultural and the manufacturing sector within each country.

In-country and multinational production The manufacturing and the agricultural sectors
produce goods that are differentiated by the country of origin. For the agricultural sector, this
is consistent with trade being motivated by the consumption of different varieties of agricultural
products (see Costinot et al. (2016)). Because agricultural potential varies across countries,
producers grow different crop varieties of the same crop or different crops across countries. Our
model, however, offers an extra layer of differentiation for agricultural goods as investors from
a country 4 can also engage in production of an agricultural variety in another country [ for the
purpose of “re-importing” the agricultural good to its own domestic market only, something we
refer to as multinational production. Differentiation according to both the country of production
and the origin of the investor is a realistic feature of the model as consumers may for instance
differentiate between coffee sold by a national producer of a Latin American country (i.e., a “fair

trade” producer) and coffee produced in the same country by a multinational firm.



We will detail in the next subsection how these two types of differentiation affect consumer utility.
For the time being, simply note that on the production side, the agricultural technologies Z;;
used by investor country 7 differ for each host country [ and are given by a vector of Total Factor
Productivity (TFP) terms, Z; = {Z;;, | = 1...N}. With these notations, Zj; is the technology
for own-country production of the agricultural variety by country [. For simplicity, we abstract
from multiple crop choices by assuming that an investor country produces only one type of

differentiated crop in a given country.?

Note that, in this setting, we assume that an investor must purchase land in a country [ in order
to sell agricultural goods to their home market.® This corresponds to an FDI type of investment,
which has long been the norm in other commodity sectors such as energy and metal. We thus
abstract from modeling contract farming, which would require the investor to buy other inputs

instead of land.*

Also note that, as standard in the literature, trade is subject to an iceberg cost: in order to sell
one unit of good to consumers in importing country n, a firm producing in country ! must ship

tn > 1 units of its product.®

Food self-sufficiency motivated investments in land Our representation of multinational
production in the agricultural sector revolves around the transfer of technology from an investor
country to a host country (see Ramondo and Rodriguez-Clare (2013)). As in the Ramondo
and Rodriguez-Clare framework, investors can engage in multinational production and use a
host-specific variant of their home-country technology to benefit from lower production costs in
the host country. In the Ramondo and Rodriguez-Clare framework, investors also benefit from
producing abroad if that location offers close proximity to other markets (thereby saving on
trade costs ty; as in Brainard (1997), Markusen and Venables (1998), Helpman et al. (2004) and
others).

In our model, only the first feature of the Ramondo and Rodriguez-Clare framework is present
as producers invest abroad with the purpose of re-exporting to their domestic market only,
a pattern of investment to which we refer as “food self-sufficiency” (or vertical) FDI. Hence,
investors are competing with other investors for (i) access to resources (i.e., labor and land) in
the host countries. The model generates three types of production: (i) in-country production
for home consumption, (ii) in-country production for export (i.e., international trade), and (iii)

multinational production for export to oneself.

2We also abstract from considering multinational production in the manufacturing sector, an issue which is
outside the scope of this paper.

3In a previous working paper we considered a second framework in which investors could also export to other
countries, a pattern of investment to which we referred to as “platform” FDI (see Arezki et al. (2018)).

4This simplification is justified to the extent that contract farming constitutes only a relatively small share of
investments (see Oya, 2012).

5For simplicity and without loss of generality, we do not differentiate the trade costs of the manufacturing and
the agricultural goods. Introducing sector-specific trade costs would only make notations burdensome without
changing the intuition of the model.



2.2 Preferences and consumption

Each country n has a representative agent who consumes all varieties of the agricultural and

manufacturing goods. We assume that the upper-tier utility function is Cobb-Douglas:

un = (Q) (M), (1)

where Q;;‘ and QM are the quantities of the composite agricultural good and composite manufac-
turing good consumed in country n (see fromulas (2) and (3) below for the exact specifications),
and 7 €]0,1[ and 1 — represent the expenditure shares on agricultural and manufactured goods

respectively.

To account for the idea that consumers differentiate between goods based on the country of
origin, we specify agricultural consumption and manufacturing consumption in country n as
CES aggregates over the N number of discrete varieties that are differentiated by country of
production, with
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where g% (respectively ¢ ) is the consumption of agricultural goods (respectively manufactured
goods) produced in country ! and consumed by the representative consumer in country n, and
€4 > 1 (respectively ey > 1) is the elasticity of substitution between agricultural varieties

(respectively manufacturing varieties) produced in different countries.

Because our model allows for differentiated multinational production of the agricultural good,
we further specify the consumption in country n of the agricultural goods produced in country [
as a CES aggregate over two agricultural goods, one produced and exported by the host country

! and one produced and “re-imported” by the consumer/investor country n,

o—1 o—1 =1
4= ((q:?u) T+ () 7 > (4)

where qfli represent country n’s consumption of the agricultural variety that is produced in
country ! by investors/producers from country i, and o > 1 is the elasticity of substitution
between agricultural varieties produced by different investors. Observe that if o—o0, then the

agricultural varieties are not differentiated by investor country. Formula (4) encapsulates the idea



that agricultural trade and multinational production are (imperfect) substitutes: the consumer
country can import directly from native producers or instead offshore agricultural production

using home-country technology.

In this “double Armington” setting for the consumption of agricultural goods, observe that (2)
accounts for product differentiation by country of origin (where the good is produced), whereas

(4) accounts for product differentiation by investor country (by whom the good is produced).

2.3 Production

Firms in the manufacturing sector produce a manufacturing good under constant returns to scale

using labor L{V[ only, such that

yM = B,L}M, (5)

where we have assumed that in order to produce one unit of the manufactured good a producer

in country [ requires 1/B; units of labor. Production of agricultural commodities by an investor

A

from country ¢ in host country [ requires labor input Lj}, and land input 7;; (which is leased—or

acquired—locally in host country I). The constant return to scale Cobb-Douglas production

LA «@ TA 11—«
vis = Zui <f) <ﬁ> , (6)

where a and 1 — « are the output elasticities with respect to labor and land. To account for

technology is

adjustment costs in the export of agricultural technology or adaptation to foreign contexts, we
assume that agricultural TFP may decay with distance between the investor and the host country
in a multiplicative way.® Sound institutions in the host country, such as secure property rights

or an effective rule of law, are also expected to positively impact agricultural TFP. We thus have

Zii = qZ;iF(ta), (7)

where Z; is the intrinsic productivity of investors from country i, ¢ measures institutional quality
(including land governance) in the host country, and F is a decreasing function of transport costs
t1;, with F'(t;;) = 1 for i = [. It should be noted that whether multinational producers can fully
leverage their domestic agricultural technology may also depend on other intrinsic factors. Chief
among these factors is the quality of financial intermediation offered in the investor country. In

this respect, Poelhekke (2015) finds evidence that large international banks have facilitated Dutch

50ur assumption is based on the ideas of Diamond (1997), who hypothesized that the diffusion of agricultural
knowledge and technology is inhibited by geography.



FDI in foreign markets, in particular in host countries where institutions are weak. Hence, we
broadly interpret Z; to depend on both agricultural productivity as well as the quality of financial

intermediation in the investor country.

2.4 Equilibrium

Assuming perfect competition for each variety, the producer price of each manufacturing variety
equals its unit cost. Based on the manufacturing production function (5), this implies that the

price for the manufactured good in country [ is
1
pl]\/ I = - Wi, (8)

where w; is the return to labor in country [. Similarly, under perfect competition, the unit cost

function associated with the agricultural production function (6) of investor ¢ in country [ is

A (wl)a(fl)l_a.

Ci = Zl i
i

9)
where f; is the price of agricultural land in country I.

Consumers maximize utility by choosing how much to consume of each manufacturing variety
and each agricultural variety. We can solve the utility maximization problem of consumers
in three stages. First, at the top-tier, consumers maximize (1) by choosing agricultural and
manufacturing consumption subject to the budget constraint, I,, = PAQA + PMQM | where I,,
P2 and PM are defined as national income and the respective agricultural and the manufacturing
price indices in country n. We obtain expenditures D2 and D} on agricultural and manufactured

goods consumed in country n respectively:

DA = ~I, (10)

n

and

DY = (1 =) I,. (11)

Second, consumers maximize agricultural utility (2) and manufacturing utility (3) by allocating
total expenditures across the agricultural and manufacturing varieties from different countries.
Let p;‘l‘l be the consumer price in country n of the agricultural varieties produced in country .
Then X{;‘l and XM

nl» the respective consumptions by country n of the agricultural and manufac-

turing varieties produced in country [, are given by the following Marshallian demand functions:

pA 1l—ep
X;?l = (ﬁi) vIn (12)



and
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are the respective consumer price indexes of the composite agricultural good and the composite
manufacturing good consumed in country n, also commonly referred to as the inward multilateral

resistance indices (see Anderson and van Wincoop, 2003).

Third, consumers in country n maximize agricultural sub-utility (4) by choosing the level of
consumption of the two investor-country differentiated varieties produced in country [, taking
total expenditures on varieties from country ! as given. The resulting Marshallian demand

function, XA

J1i» that is, country n consumption of the variety produced in country ! by investor

country ¢ € {l,n}, is

l1-0o 1-ca
tnich pA
XAl _ ( n lz) (Ll v, (16)
niti p:;?yl P’r?
where .
1- 1—0\ -5
Pt = ((buaeid)" ™7+ (burciy) ) (17)

is the CES price index of the two agricultural varieties produced in country ! and consumed in

country n. Observe that we can rewrite this price index as
pfl = tnlzlncf? (18)

11—\ T—0c
where z,; = [ 1+ (2 is a term that reflects the agricultural productivity of domestic
Zin

investors relative to foreign investors (from country n) producing in country [. As can be seen
from equations (16) and (13), imports decrease with distance from exporters and with producer

price.

Next, let us define total revenues of sector s € {A, M} in producer country ! as the sum of
imports from all countries n € [1,.., N] of goods produced in ! (including “own imports”), so
that V4 = nyzl XA and VM = Zf:le XM With these notations, we also define global nominal

10



outputs as VA = El]\il VlA and VM = f\il VlM for the agricultural and manufacturing sectors
respectively. Using (12) and (13), substituting for X/ and X in the formulas for V;* and V;

gives

Vit = ()t eavA (19)
and
VM = (pirat) e v (20)
where —en)
n=N 1—ea —Ea
A_ t'n,lzln ’YIn,
Ql:[z(p;\ A (21)
n=1
and
N _ 1/(1—en)
=[5 () O o
b n=1 PAW VIW

are outward multilateral resistance indices in the agricultural and manufacturing sectors respec-
tively. They are also the inverse of the agricultural and manufacturing market potentials of
country /, that is, the weighted sum of the market sizes of all trade partners of country 1.7
Observe here that revenues (or nominal outputs) by sector decrease with “factory gate” prices
and increase with market potential. Rearranging (19) to substitute for the power transform,

(¢f)'=4, into equation (14), we can write the inward multilateral resistance terms P2 as
- 1/(1—ea)
h=N l—€4 /A
tunz V
A nh<hn Vi
-(m ) ) )

To close the model, we must now specify how the amount of agricultural land TlA = ZZ{V Ty; is

determined. For simplicity, we assume that the government leases land to agricultural investors
at a fixed price, f; = f;, that is determined outside of our model, and supplies a total quantity of
land that meets investors’ demand at this price. Hence, in our framework f; is exogenous and 7}
is endogenous, and some land, in the amount of T; — TlA, is not used for commercial agriculture.
In practice, governments have indeed often leased land to investors at a flat rate, see Deininger
et al. (2011).%

"Note that these measures of market potential attach more weight to nearby markets (smaller ¢,,;) and markets
with higher prices (larger Pp).

8Note that it is straightforward to consider an alternative setting in which the government sets the supply
of land to be allocated to agricultural use, TlA = TlA, and lets the price f; adjust. Alternatively, one could

11



Next, we note that national income in each country is given by the sum of labor earnings and

government revenue from supplying land to the agricultural sector: °

I =wl + [T (24)

Before defining the equilibrium, let us now define aggregate demands for labor and land in each
country. Cobb-Douglas production technology implies that land receives a fraction 1 — « of all
agricultural revenues. Using equation (19), this property implies that the aggregate demand for
land in host country I (the sum over all investors’ demand for land in country I, T/* = 25:1 T2

In
. — 1—e.
can be written a T/ = 1f10‘ ((:fl‘Qf‘) tyAcT,.

Similarly, since a fraction « of agricultural revenues are paid out to agricultural labor and man-
ufacturing only requires labor, the aggregate demand for labor (the sum over all agricultural
investors’ demand for labor in country [, Lf‘ = ZiZf[ Lﬁ, plus the demand for labor by manu-

1—

facturing producers L) can be written as L; = I (cfl‘QlA) A u%(pijlM)l‘EM VM,

Note that all terms on the right-hand side of the aggregate labor demand and the aggregate
land demand equations can be written as functions of the vectors w = ws,...,wy and T4 =
TA, ...,T]‘(}, such that we can think of these equations as a system of 2N equations in w and
T4 10 Solving this system of equations in the unknowns w and T4 can also be interpreted as
finding the zeros of an excess demand system G(w, T4) = <GL('w, T, GT (w, TA)>, where
GL = (GIL,Gé, ...,G%) and GT = (Gf,Gg, ...,G%) are respectively the N-dimensional excess

labor demand and excess land demand vectors, with

« 1—¢ 1
GF(w, TA) = o (i) vAs El(lewa)l_EMVM - I (25)
and

l1-—« 1—¢
Gl (w, T%) = == (') " VA = fis (26)
l

Finally, note that we derive the country’s balanced trade condition by adding up the excess

demand for labor and land conditions and rearranging terms:

consider a setting in which both f; and TlAare endogenous, resulting from an upward-sloping land supply curve.
Under an upward sloping land supply curve, higher land prices would crowd out investment and act as a dispersal
force. Here we choose to abstract from such a specification as our goal is not to produce a model that generates
quantitative predictions, but rather to present a framework that delivers qualitative insights into the drivers of
cross-border land acquisitions, and acts as a point of reference in setting up the empirical analysis that follows.

90ur setting with perfect competition in all markets implies zero profits.

100ur reasoning is as follows. First, note that unit costs, prices and national incomes can be written as functions
of wages and agricultural land supplies. Unit costs cﬁ depend on w;, so that prices p{‘ and pfl depend on wy,
implying that P;fl depends on w. Similarly, p{” depends on w; and PZM depends on w . National income I;
depends on w; and TIA. Second, it follows that V1A7VA, VZM7 VM Qf‘ and QiM are functions of the vectors w
and TA.
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L= (enQft) oAV 4 (p o) e v, (27)

We can now define the model’s equilibrium:

Definition 1. An equilibrium is a vector <w, TA>€ ]R?ﬂ such that GF = 0 and GT = 0 for
l=1,..,N, with ¢f}, P2 and Qf‘ satisfying equations (9), (14) and (21) respectively, and p}/,
PM and QM satisfying equations (8), (15) and (22) respectively.

To prove that an equilibrium as in Definition 1 exists, we extend Theorem 2 in Alvarez and Lucas
(2007)—which is an existence theorem for an exchange economy—to our Armington economy with
two sectors and two factors of production. We assume that all countries own a sufficient quantity

of land so that an interior equilibrium always exists, i.e., TlA <Tyforalll=1,...N.

Proposition 1. There is at least one vector of wages and quantities of agricultural land,(w, TA>€

Rf_”+, such that the markets for agricultural land and labor clear in every country: G= 0.
Proof. See Appendiz A. O

Now that we have established the foundations of our framework, we next derive testable hy-
potheses that can be used in conjunction with data on flows of cross-border land acquisitions,

land availability and land governance, among other determinants.

2.5 Patterns of land investment

In this section, we use our theoretical framework to characterize patterns of land investment
by deriving a gravity-style equation for transnational investment in land between any given

investor-host country pair.

A
To do so, we substitute for pZ, from equation (18) into equation (16). Noting that i =
1

ZZT” we can write the agricultural revenues of investors from country n in country [ as V;* =
- :

22771tz 1=ea . . A 1 Imeaya : ;
";17,0 ("l%ﬁ{”) ~I,. Next, substituting for ¢;; = ((T;‘) +a from equation (19) into

the formula for V};‘L‘, and noting that the land share of agricultural revenues is 1 — «, we obtain

nl

a formula for land demand by agricultural investor n in country [:

Zy \ 17ea ta  Zy 0\ 17EA
TA _ t”lﬁ ’YI'ILT}A _ F(t)le) Ti ’YInTlA (28)
) v Uaiee) v

where, following Ramondo and Rodriguez-Clare (2013), we assume € 4 = o and finite, and where

the second equality follows from substituting for g—l” using equation (7).!! Observe that once we

" This simplifying assumption equates the elasticity of substitution between agricultural varieties produced in
different countries and by different investors.

13



substitute out for factor costs and institutional quality (which drive production costs ¢i}) in (28)
by including remoteness, the formula does not explicitly link up factor costs and institutional
quality to the number of land deals. However, factor costs and institutional quality are indirectly

accounted for through their equilibrium relationship with host-country remoteness (see eq. 19).

We have the following proposition:

Proposition 2. The quantity of land leased by investor country n in host country l is increasing

in host-country remoteness from agricultural consumers QA investor-country remoteness from

Zni
Zu

ditures on agricultural goods I, the size of the host-country land market TZA, and decreasing

agricultural producers P2, relative agricultural productivity of the investor-country

, erpen-
in bilateral trade costs ty;.
Proof. The results follow directly from inspection of equation (28). O

Conditional on the amount of agricultural land 7/ that is made available to investors in equilib-
rium, country pairs with remote hosts and remote investors feature more deals. This is similar to
the role of importer-country and exporter-country remoteness in the determination of bilateral
flows in trade models, as in Anderson and van Wincoop (2003). The intuition is as follows: Pairs
of investor and host countries that are both remote from the rest of the world will trade more
land with one another. This is due to the fewer alternative investment opportunities for the
investor (since the investor is remote from other potential host countries / agricultural producers
(P2 large)) and to the weaker interest of other investors to invest in the host country (since the

host country is remote from other potential investor countries / consumer markets (;* large)).
12

3 Econometric Approach

3.1 Specification

The static model presented in the previous section shed light on the determinants of the long-
term quantities of land put into cultivation and exchanged between countries. In line with our
model, we now assess how these determinants affect the stock of FDI built up over the period of
time for which data is available (see the data section 4.1). Specifically, we test the extent to which
endowment of land, population size, agricultural productivity in host and investor countries, and
host and investor country remoteness affect the stock of bilateral land deals over that period of

time.

120ur prediction would capture for instance investments from Australia in Papua New Guinea which are both
remote countries.
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Based on the bilateral land investment equation (28), we propose a two-stage estimation proce-
dure. The first stage aims to explain bilateral investment in land as a function of bilateral trade
costs and serves to extract host-country and investor-country fixed effects used in our second
stage. The second stage regresses (separeltey for host countries and for investor countries) the

estimated fixed effects on all relevant unilateral determinants.

The empirical specification for this first stage is:

m=4
Tit = Bo+ Y B1mIn(DISTyim) + 2COLy; + BsCONTy + p + N + 2 (29)

m=1

where Tl:‘ represents investments of country ¢ in country [ (i.e., the number of deals or total land
covered under those deals). In this bilateral gravity equation, DIST}; , is the physical distance
between investor country i and host country [ if that distance falls in interval m, and zero
otherwise. Following, Eaton and Kortum (2002) and Anderson et al. (2015), this construction
allows us to account for non-linearities by estimating the effect of physical distance for four
different intervals, m = 1,2,3 and 4, where the distance intervals, in km, are: [0,3000); [3000,
7000); [7000,10000) and [10000, maximum], COL;; is a dummy variable for historical colonial
ties between investor country and host country, and CONTj; is a dummy variable that equals 1 if
investor country and host country share a common border and 0 otherwise. Observe that physical
distance, colonial ties and common border are all proxies for trade costs between country i and
country [. Finally, p; and A; represent host-country and investor-country fixed effects that absorb
all country-level variation. Following Proposition 2 and Arezki et al. (2015), we expect distance
between the investor and the host country to be an impediment to investment (51, < 0 for all m),

while colonial ties and a common border should encourage bilateral investment (2 > 0, 83 > 0).

In the second stage, we then regress the estimates of the host-country and investor-country fixed
effects on relevant unilateral investment drivers that stem from the gravity equation for land
deals (28). The respective empirical specifications for the host-country and investor-country are

as follows:

i =30 + iln(Li) + y2ln(Zi) + s FIN; +yaln(P) + e (30)

and
w =5 +vln(Ty) + vwGAP, + vgln(Qf‘) + Yoln(wi) + yioln(q) + & (31)

where L; is investor-country population size (proxying for expenditures on agricultural consump-
tion), Z; is investor-country agriculture value-added per worker (proxying for intrinsic agricul-
tural TFP), FIN; measures the quality-adjusted number of international or global financial
centers in the investor country (proxying for the quality of financial intermediation), PiA is a

measure of investor country remoteness, 7; is a measure of agricultural potential on host-country
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land that is both suitable and “available”, GAP, is a measure of the gap between actual and po-
tential yields for major crops (proxying for the host-country productivity Z;), Q! is a measure of
host country remoteness, w; is host-country GDP per capita (proxying for labor costs), ¢ is the
host-country index that measures the recognition of preexisting land rights and associated level
of tenure security from Arezki et al. (2015), and ¢; and &; represent the unexplained components

of the host-country and investor-country fixed effects respectively.

In light of Proposition 2, our expectations are as follows: Investor countries acquire more land
if they have a larger population (y; > 0) as in Arezki et al. (2015), if they are agriculturally
more productive (ye > 0), if they have more global financial centers (v3>0), and if they are
remote (74 > 0). Host countries tend to attract more investments if they have abundant suitable
agricultural land (v > 0) as in Arezki et al. (2015) and Lay and Nolte (2017), if their yield
gap is large (y7 > 0) as in Arezki et al. (2015), and if the host country is remote (73 > 0).
Note that although including factor costs and institutional quality is redundant because of the
equilibrium relationship with remoteness, we still include these terms as controls in the host-
country regression. We expect host countries to attract more investment if labor is cheap (yy < 0),
and following Arezki et al. (2015) if land governance is weak (y19 < 0).

13

3.2 Estimation of remoteness terms

We describe below the estimation procedure for our theory-inspired proxies for the host-country

and investor-country remoteness terms. (summary statistics will be provided

in subsection (4.1). For robustness, we rely on two different approaches from the trade literature

on the topic.

We estimate the first-stage equation (29) using Poisson Pseudo-Maximum Likelihood (PPML),
which provides a consistent estimator for our bilateral gravity equation that is robust to mea-
surement error, heteroskedasticity and the inclusion of zeros (see Silva and Tenreyro (2006)).
The second-stage equations (30) and (31) are estimated using OLS. An important challenge in
estimating our gravity-style equations is how to properly construct measures of remoteness. An-
derson and van Wincoop (2003) have shown that if gravity equations do not account for these
terms, the other coefficients of interest (such as e.g. trade costs) may become biased (Baldwin
and Taglioni, 2007). To address this issue, we alternatively consider two different approaches to

measure or account for remoteness. We present them sequentially below.

1—¢ = L—ea 4p, . . . . .
13The term (Qz‘\) A Z={V (tr}l’%) % is known in the economic geography literature as an index

of market potential (see (Head and Mayer, 2015)). Since it is inversely related to remoteness Qf‘, there will be a
negative relationship between bilateral investment and market potential in host-country and in investor-country.
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First, we use linear approximations to the remoteness terms ¢ la Baier and Bergstrand (2009).'*
Namely, we account for host-country I’s remoteness (in logs) with the GDP-weighted average log
distance of that country to all other countries, which accounts for agricultural export potential.
We measure investor country 4’s remoteness (in logs) as the agricultural GDP-weighted average

log distance to all host countries, which accounts for agricultural import potential. Hence, we

use
N N
log (') = [ DIST) = Y 6nlog(DIST,) = MRDIST(log) (32)
n=1,n#l n=1,n#l
and
N N
log (P) = ] DIST{ = Y &log(DIST,)= MRDIST;(log), (33)
1=1,1%#i 1=1,1%i

where 6,, is the importer’s share of global GDP, ¢ is the exporter’s share of global agricultural
production, and MRDIST is a mnemonic for “multilateral resistance (or remoteness) based on
physical distance”. Following Baier and Bergstrand (2009), we also calculate remoteness mea-
sures based on the other proxies for trade costs, that is, former colonial relationship, common
border and common language, to which we refer as MRCOL, MRCONTIG and MRCOMLANG
respectively. The calculations for these additional remoteness measures are similar to egs. (32)-
(33), except that we replace log (DIST,,;) with the relevant dummy variable, for example COL,,

(for a colonial relationship between countries n and 1) in the case of MRCOL.

Note that the remoteness measures of egs. (32)-(33) eliminate the first-order endogeneity be-
tween GDP and bilateral investment by removing the internal distance component 6;log (DIST};).
Like our first proxy, the linear approximations suggested by Baier and Bergstrand (2009) are a
particularly attractive solution to the puzzle of measuring host-country and investor-country
remoteness, as it allows us to calculate the remoteness measures directly using observable infor-
mation on distance, GDP and agricultural GDP. A disadvantage of this approach, however, is
that one would preferably use a direct measure of trade cost t,; instead of physical distance to

calculate these remoteness terms.

Second, we also resort to another approach which improves upon the proxy suggested by Baier
and Bergstrand (2009) by using estimates of bilateral agricultural trade costs instead of distance.
To come up with trade-cost estimates, we use a two-stage structural gravity approach recently
proposed by Anderson and Yotov (2016) and Anderson et al. (2015). In the first step of the two-
stage procedure we estimate a dynamic panel version of the bilateral agricultural trade equation
(12) in multiplicative form using PPML. This estimation allows us to obtain estimates of the

bilateral fixed effects ji,,; for the country pairs for which agricultural imports are observed:

MBased on Monte Carlo analysis, Baier and Bergstrand (2009) show that their reduced form approach to
remoteness (which we use in our paper) results in regression coefficients that are virtually identical to those
estimated in the structural approach of Anderson and van Wincoop (2003).
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X5, = explms + X + s + BIRT Apie] X €nit (34)

where 774, Xn,t and pin; respectively represent the producer/exporter time-varying fixed effect,
the consumer/importer time-varying fixed effect, and the pair fixed effect, and RT'A,,;; is a
dummy variable that indicates the presence of a regional trade agreement between countries [
and n at time t—the inclusion of which is necessary to obtain estimates of the bilateral fixed
costs—and e, ; is a remainder error term. Since we do not observe agricultural trade flows for all
possible country-pair combinations, we add an additional step to our procedure. In that second
stage, we use the estimates of the pair fixed effects fi,,; as a dependent variable and regress them
on a set of standard determinants of trade costs and importer and exporter fixed effects. This
can be written:

m=4
exp [fint] = exp |7 + Xn + Z M mIn(DIST m) + N2CONTIG, + n3COMLANG,; + 14COLy; | Xep,

" (35)
where CONTIG,; and COMLANG,,; are respectively dummy variables for a common border
and for a common language between countries n and [. The predicted values from this second

stage regression, that is,
f;l_“ = eap 7] + Xn + Min (DIST,) + 12CONTIG,; + 1sCOMLANG,,; + 11COL,,],

are then used to complete the full bilateral trade cost matrix by substituting the predicted values

for the country-pairs that are missing.'®

To recover the trade cost estimate &,; from the exponentiated term f,lll_“, we need to pick
a value for the agricultural trade elasticity of substitution 4. We follow Tombe (2015) who
finds an agricultural trade elasticity of substitution of 4.06. This value sits almost exactly in
between the value of 5.4 and 2.82 that Costinot et al. (2016) obtain for respectively the trade
elasticity of substitution at the crop level and the elasticity of substitution across different crops,
and thus appears to be a reasonable pick. Armed with a bilateral trade cost matrix, we then
calculate the agricultural multilateral resistance indices, Qf‘ and P,L-A. As before, we rely on the
approximations of Baier and Bergstrand (2009), eqgs. (32)-(33), but use our trade cost estimates

instead of physical distance to substitute for bilateral trade cost terms.

15Note that to estimate the two-stage regression model expressed by egs. (34)-(35), we rely on the Stata
command “ppml_panel_sg”, developed by Thomas Zylkin, which is the only PPML command in Stata that allows
for fast estimation of panel specifications with a large number of fixed effects (see Zylkin et al. (2017) for an
application and a technical companion to this application).

18



4 Data

4.1 Sources

To measure bilateral investments in land, we use the Land Matrix (as of June 2016), which
is an online database that contains extensive information on land deals that have undergone
ground verification by NGOs affiliated with the International Land Coalition (Anseeuw et al.
(2012)) and provides the most complete dataset available.'® The 2016 version that we use is
much improved compared to the 2011 version previously used in Arezki et al. (2015). The data
includes information on 2,152 transnational deals negotiated between 2000 and 2016, including
the origin country of the investor, and the total area covered by the investment. For the few
land deals that involve multiple locations or multiple investor countries, we split them into
several subprojects, which leaves us with a sample of 2,601 bilateral land deals. Removing the
projects outside agriculture or biofuels, such as those associated with tourism, industry and
other renewable energy, we are left with a total of 2,122 bilateral deals. With this information
we calculate the cumulative number of projects (and cumulative quantity of land associated with
these deals) by investor-country / host-country pair. We sum all deals by country pair over
an unrestricted period (2000-2016) and a restricted period (2006-2013). Our main empirical
analysis focuses on the restricted period. The reason for this is twofold. First, monitoring of
large-scale land deals did not consistently take place before the onset of the global economic crisis
of 2008. As retroactive information on deals in early years may be hard to come by, it is therefore
possible that the selective inclusion of early years increases the likelihood of mismeasurement.
Second, there is reason to believe that the intense scrutiny of these deals by civil society was
most intense in the immediate aftermath of the 2008 global crisis so that the inclusion of later
years also increases the possibility of mismeasurement. As we discuss in section (4.6), results are

nevertheless similar across the restricted and unrestricted periods.

To measure the determinants of land acquisitions at the national level, we compile data from
a variety of sources, including: the physical distance between countries and a dummy variable
for a former colonial relationship from the GeoDist database (Mayer and Zignago, 2011); a land
governance index at the national level which measures the level of recognition and associated
tenure security of preexisting rights in rural areas (see Arezki et al. (2015));'7 a dummy variable
for regional trade agreements for the period 1995-2004 that is borrowed from Mario Larch’s

Regional Trade Agreements Database from Egger and Larch (2008) and which includes all 468

161n this dataset, a deal is defined as an intended, concluded, or failed attempt to acquire land through purchase,
lease, or concession that meets the following criteria: It (1) entails a transfer or rights to use, control, or ownership
of land through sale, lease, or concession; (2) occurred after the year 2000; (3) covers an area of 200 hectares
or more; and (4) implies the potential conversion of land from smallholder production, local community use, or
important ecosystem service provision to commercial use. The vast majority of the deals in the database (80%) are
listed based on two or more independent sources, e.g., research papers, policy reports and governments sources,
and only 6% of the deals are based on media reports only (Nolte et al. 2016).

17The index is the first component of a principal component analysis on land governance variables contained in
the 2009 Institutional Profiles Database (de Crombrugghe et al. 2009).
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multilateral and bilateral trade agreements as notified to the World Trade Organization for
the last 66 years from 1950 to 2015; and a set of variables from the 2009 World Development
Indicators database (World Bank) that includes agricultural value added per worker (in constant
2010 US §), GDP per capita (in current US $) and population size.

To proxy for the quality of financial intermediation, we use data from Z/Yen Group (2008),
which ranks global and international financial centers by their competitiveness, which is measured
by a large number of instrumental factors that are based on both third party data as well as
questionnaire responses. To construct our raw variable, each country receives 4 points for a
financial center city ranked 1-15, 2 points for a financial center city ranked 16-30 and 1 point
for a financial center city ranked 31-50. All other cities do not count. For example, the United
Kingdom scores 8 points: the sum of the score for London (4), Glasglow (2) and Edinburgh (2),

while the Netherlands scores 1 point for Amsterdam.

Furthermore, for gross food production (current US $) and bilateral food trade (current US §),
we use the CEPII TradeProd database (a trade and production dataset originally constructed
by de Sousa et al. (2012) that covers 26 sectors using the International Standard Industrial
Classification (ISIC) revision 2, and 151 importing and exporting countries). For our purpose of
estimating trade costs as explained in the previous section, we sum the trade flow data of the
categories food (ISIC 311) and beverages (ISIC 313) for each year in the period 1995-2004.18
Because proper estimation of (34)-(35) requires the availability of intra-national trade flow data,
we use the CEPII TradeProd dataset which already contains these flows for many countries and

impute missing values by using the Anderson and Yotov (2010) method.!?

Finally, we construct measures of available suitable land, using the Global Agro-Ecological Zones
(GAEZ) data jointly developed by the Food and Agriculture Organization (FAQO) and the Inter-
national Institute for Applied System Analysis (ITASA) (http://gaez.fao.org/). For each of five
crops (wheat, maize, oil palm, sugarcane, soybean) we calculate the maximum of the suitability
indexes (which has been re-scaled and is comprised between 0 and 100) under rainfed and base-
line climate (1961-1990) conditions in each 5-arc minute (approximately 10km by 10km) grid
cell. We then calculate the total area of all the cells for which this maximum for at least one
crop is greater than 70 (which corresponds to high or very high suitability under rainfed condi-
tions), after having excluded already cultivated land, forests, and protected land. The variable

is expressed in 1,000 hectares.2°

Summary statistics for our data are presented in Table (1).

18We also experimented with using agricultural trade flow data from the UN Comtrade database and found
comparable estimates of trade costs.

19T6 do this, we first determine for each country the ratio of aggregate intranational trade over total goods
expenditures for all sectors for which the data is available. Second, we multiply total expenditures on food and
beverages with this ratio and take this as our estimate of intranational trade for those countries for which the
data is missing.

20Using this approach, we estimate that the total quantity of suitable available land (defined here as unculti-
vated, non-forest, non-protected land suitable for agriculture outside urbanized arecas) is about 446 million hectares
for the whole world.
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Table 1: Descriptive Statistics - Large-Scale Land Acquisitions Dataset

(1) 2 () ) ()
Variables N mean sd min max
Bilateral variables
Project (2006-2013) 34,272 0.0475 0.763 0 54
Project (2000-2016) 34,272 0.0599 0.933 0 58
Distance (log), [0,3000) km 34,272 0.945 2.460 0 8.006
Distance (log), [3000,7000) km 34,272 2.578 3.914 0 8.854
Distance (log), [7000,10000) km 34,272 2.069 3.797 0 9.210
Distance (log), > 10000 km 34,272 3.214 4.496 0 9.901
Former colonial relationship 34,272 0.0106 0.103 0 1
Common land border 34,272 0.0155 0.124 0 1
Common language 34,272 0.170 0.376 0 1
Host-country variables
GDP per capita (log) 85 8.684 1.271 6.364 10.77
Max potential outp. forest and non-forest (log) 85 9.294 1.926 1.431 13.46
Max potential outp. forest and non-forest 85 41,338 89,914 4.184 701,295
Yield gap 85 0.551 0.263 0 0.910
Land governance 85 -0.00309 0.967 -1.924 1.849
MRDIST host (log) 85 8.508 0.623 6.205 9.264
MRDIST host 85 5,782 2,729 495.0 10,547
MRDIST host (log)(AY) 85 1.342 0.213 0.752 1.830
MRDIST host (AY) 85 3.915 0.852 2.121 6.235
MRCOL host (log) 85 0.0436 0.0594 0 0.351
MRCONTIG host (log) 85 0.0329 0.0498 0 0.244
MRCOMLANG host (log) 85 0.114 0.141 0 0.453
MRAGRIVA host (log) 85 -1.401 1.579 -4.160 1.089
Investor-country variables
Total population (log) 111 16.35 1.756 11.07 21.00
Total population 111 5.446e4+07 1.670e+08 64,000 1.318e4-09
Agri value added per worker (log) 111 8.394 1.651 5.510 11.20
Agri value added per worker 111 13,911 19,631 247.1 73,187
No. of global financial centers 111 0.775 2.169 0 16
MRDIST investor (log) 111 7.742 2.326 2.279 9.519
MRDIST investor 111 5,600 3,295 9.762 13,616
MRDIST investor (log)(AY) 111 1.747 0.675 0.291 2.880
MRDIST investor (AY) 111 6.976 3.997 1.338 17.81
MRCOL investor (log) 111 0.0376 0.0557 0 0.356
MRCONTIG investor (log) 111 0.0259 0.0412 0 0.244
MRCOMLANG investor (log) 111 0.128 0.157 0 0.468
MRGAP investor (log) 111 -0.160 0.237 -0.551 0.328

Notes: Project (2006-2013) (Project (2000-2016)) measures the number of deals concluded per
investor-host country pair between 2006-2013 (2000-2016), Distance measures physical distance
(in km) between investor and host , Former colonial relationship is a dummy that equals 1 if investor
and host country have been in a colonial relationship and equals 0 if not, Mazx potential outp. forest
and non-forest represents the potential agricultural output of quantity on all non-forest, non-
cultivated land (in 1,000 ha), Land governance is an index of tenure security enjoyed by existing
land users, Agri value added per worker is value added per worker in the agricultural sector of the
investor country (in constant 2010 USD), Total population is population size, No. of global financial
centers is a score of the quality-adjusted number of global financial centers in the investor country
constructed from Z/Yen Group (2008), GDP per capita is GDP per capita (in current US dollar),
MRDIST, MRCOL, MRCONTIG, MRCOMLANG, MRAGRIVA and MRGAP are the remoteness
terms based on physical distance, former colonial relationship, common border, common language,
agricultural value added and the yield gap. All terms are based on the methodology by Baier and
Bergstrand (2009), except those with AY in parentheses which are based on the methodology of
Anderson and Yotov (2016) (see section 3.2).



4.2 Descriptive statistics

Table (2) provides an overview of land that is available and suitable for agricultural production
for different regions in the world. It reveals that little land remains in the Middle East and
North Africa and South and East Asia, while Sub-Saharan Africa and Latin America still have
significant endowments of unexploited land. Forests constitute almost 63 percent of all available,
non-protected land. Note that in our regressions, we use a definition of suitable available land

that excludes forests and protected areas.

Table 2: Availability of Suitable Land for Agriculture (in mn ha), by Region.

Alll MENA SSA LAC ECA ESA RoW

Suitable uncultivated, non-forest, non-protected land 446 3.04 202 123 52 14 51
Suitable uncultivated, forest, non-protected land 775 0.21 163 291 140 46 135
Total suitable uncultivated, non-protected land 1221 3.25 365 414 192 61 186

Source: Deininger et al., 2011. Notes: The data are for areas where population density is below 25 inhabitants
per km2. Land is determined suitable if its suitability index exceeds 60 percent for any of the following five
rainfed crops: wheat, oil palm, sugarcane, soybean, maize (see Fisher and Shah, 2010). Region abbreviations
refer to Middle East and North Africa (MENA), Sub-Saharan Africa (SSA), Latin America and the Caribbean
(LAC), Europe and Central Asia (ECA), East and South Asia (ESA), and Rest of World (RoW).

Table (3) presents basic characteristics of deals using data from the Land Matrix. All projects in
the Land Matrix database were initiated between 2000 and 2016, although almost 80% of the deals
were negotiated between 2006 and 2013. As of June 2016, the Land Matrix has information on
2,152 transnational deals, which together cover 58.4 million hectares, affecting 88 host countries
worldwide. This roughly corresponds to an area the size of France or Ukraine, or 13 times the
size of the Netherlands.

As one can tell from Table (3), Sub-Saharan Africa (884 deals) and East-Asia (611 deals) have
been the most important target regions for investment, followed by Latin-America (368 deals),
with only a few deals recorded outside of these regions. Figure (1) visualizes this uneven ge-
ographical distribution. In addition, the size distribution of these land deals is quite uneven:
the 52 largest deals represent a staggering 40.9 percent of all acquired land. Approximately 66
percent of all deals are smaller than 10,000 hectares (or 100 km2). Deal implementation has
been slow, both at the extensive and intensive margin: In 2016, 51.9 percent of all projects have
been implemented, covering a total of 43.54 million hectares, but only 37.6 percent of all the
land associated with those implemented projects have been confirmed under production. We
note that the fraction of deals not implemented is significantly smaller in Sub-Saharan Africa
(37 percent).
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Table 3: Key Characteristics of Land Projects by Region, 2000 - 2016, by Region.

All MENA SSA LAC ECA EAP SA
Size of projects
Host countries (#) 88 6 38 18 9 13 4
Total area (mn ha) 58.9 0.9 23.7 102 106 134 0.1
Projects >= 1 mn ha (#) 3 0 2 0 0 1 0
Projects >= 250k ha and < 1mn ha (#) 49 1 18 9 15 6 0
Projects >=10k ha and <250k ha (#) 675 4 284 144 54 188 1
Projects<10k ha (#) 1,425 16 580 215 97 416 101
Total # projects 2,152 21 884 368 166 611 102
Intended use (percent)
Agriculture 62.3 96.2 59.8 55.8 89.9 659 13.9
Biofuels 14.2 0.0 19.3 123 2.1 13.0 7.0
Forestry, Industry and Other 14.3 3.8 85 171 6.3 16.7 73.0
“Green” 7.3 0.0 108 9.6 1.7 3.1 6.1
Unknown 1.9 0.0 1.6 5.2 0.0 1.3 0.0

Notes: Region abbreviations refer to Middle East and North Africa (MENA), Sub-Saharan Africa
(SSA), Latin America and the Caribbean (LAC), East Asia and the Pacific (EAP), Europe and
Central Asia (ECA) and South Asia (SA). The Land Matrix does not include any deals hosted in

North-America.
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Figure 1: Number of deals by host country
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Figure 2: Remoteness a la Baier and Bergstrand (2009)

According to our calculations, 76.5 percent of all recorded deals have been linked to agricultural
and biofuel related projects, see Table (3). This fact fits the narrative that large-scale land ac-
quisitions have been largely motivated by private sector expectations of higher food and (bio)fuel

prices and government concerns over food independence.

Finally, in figure (2) we provide an overview of the global distribution of remoteness, as measured
by the Baier and Bergstrand (2009) methodology. Countries in Sub-Saharan Africa, those in East
and Southern Africa in particular, tend to be more remote than Europe, the United States and
Japan. A number of countries in Latin-America and South-East Asia likewise appear to be more

remote from the rest of the world, as measured by the average distance to other markets.

4.3 Main results

Table (5) presents the first-stage results from our bilateral regression of the number of deals on
bilateral trade costs variables (physical distance, colonial ties, and common border) and host
and investor country fixed effects (as specified in (29)). With PPML, the coefficient estimates
of regressors that are expressed in logs and levels can be interpreted as elasticities and semi-

elasticities respectively.

In line with our model, we find that physical distance impedes bilateral deals. We observe
that the impact of physical distance—our main proxy for bilateral trade costs—is rather constant
across the various distance intervals, with the distance coefficients on the four intervals not being
statistically different from one another. This contrasts with the impact of distance on bilateral

trade flows as estimated in the literature, see e.g., Eaton and Kortum (2002) and Anderson and
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Yotov (2016), who find that long distances impede trade more strongly than short distances. The
absolute magnitude of each of the four distance coefficients is substantially larger than 1, which
means that distance is a stronger deterrent of cross-border land acquisitions than it is of trade
in goods because, for trade, scholars have often reported absolute coefficient values close to 1. In
light of our model, one potential reason for this finding is that physical distance not only proxies
for bilateral (agricultural) trade costs but also for impediments to transferring technology from
investor to host country. In accordance with the literature on trade, we also find that colonial
ties encourage land deals. An investor-host country pair with colonial ties is expected to have
131 percent more deals than a country pair with no colonial ties. However, a common border
discourages them, decreasing the expected number of deals by 45 percent. The latter effect is
consistent with the nature of land investments whereby developed countries invest in developing
countries with whom they typically do not share a common border. Finally, contrary to the

standard finding for trade, we find no evidence of common language affecting land deals. 2!

21 Although we do not show the results without country fixed effects, note that their inclusion increases the
coefficients of physical distance. This implies that not accounting for individual country characteristics would
introduce a downwards bias as shown for international trade ((Head and Mayer, 2015; Anderson and van Wincoop,
2003)).
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Table 4: First stage bilateral regression of the number of deals. The role of trade costs.

(1)
VARIABLES project_b
distance (log), [0,3000) km -1.952%#*
(0.148)
distance (log), [3000,7000) km  -1.948%***
(0.123)
distance (log), [7000,10000) km  -1.907***
(0.116)
distance (log), >10000 km -1.863%**
(0.113)
Former colonial relationship 0.837***
(0.253)
Common land border -0.610%**
(0.286)
Common language 0.167
(0.202)
Constant 15.56***
(0.987)
N 34272
r2_p 0.740
RESET 0.507

Robust standard errors in parentheses
% p<0.01, ** p<0.05, * p<0.1

Next, we recover the fixed effects from the first-stage regression and regress them on the relevant
unilateral country variables for host countries and investor countries separately (as specified in

(31) and (30) respectively). Table (5) reports the results of these unilateral regressions.

4.4 Host country regressions

Let us first present the host country results. In column (1) we present the regression of host
country fixed effects on the yield gap (which inversely proxies for host-country productivity) and
on the potential output value of uncultivated suitable land (capturing the potential size of the
land market), controlling for GDP per capita and the land governance index (which together

capture labor and land factor costs). In column (2-5), we add various remoteness terms to the
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specification: In column (2), we introduce a remoteness proxy for physical distance & la Baier
and Bergstrand (2009). In column (3), we use instead the remoteness proxy for physical distance
@ la Anderson and Yotov (2016).22 Column (4) extends column (2) by also including remoteness
proxies for colonial ties, common borders and common language a la Baier and Bergstrand (2009).

Column (5) adds another remoteness proxy for “technological distance”.

In line with our model, we find that countries that attract more investments have a greater
yield gap (which provides an opportunity for more technologically advanced foreign investors to
bridge that gap). This effect is robust across all specifications and highly significant (at the one
percent level). Similarly, the physical distance remoteness terms are also highly significant (at
the one percent level) in all specifications. As for the other remoteness proxies in columns (4)
and (5), only the border remoteness proxy is weakly significant (at the ten percent level). The
endowment of of uncultivated suitable land has a positive and significant impact on the number of
investments in regression (2). As for the controls, we see that, as expected, countries that attract
investments are poorer (i.e., have lower labor costs) and have weaker tenure security as in Arezki
et al. (2015) but the significance of these effects is not robust across specifications. The fact that
tenure security is actually a deterrent of investments is consistent with the “land grab” narrative
of many observers regarding these deals (Grain, 2008, 2016). The lack of robust significance
may be due to the fact that “land grabs” have become more difficult in the recent period given
the more intense civil society monitoring and increased transparency from initiatives such as
the Land Matrix. Since the regression with the Baier and Bergstrand (2009) remoteness proxy
(column 2) has a better fit than the regression with the Anderson and Yotov (2016) remoteness
proxy (column 3) and since the additional remoteness proxies in columns (4) and (5) do not add
much explanatory power, the parsimonious specification presented in column (2) is our preferred

empirical model. We discuss its results below in more detail.

All things equal, we find that the number of bilateral deals increases by .84 percent for a 1
percent increase in the maximum potential agricultural output of available land (non-cultivated,
non-forested and non-protected) in the host country. A country like Angola, which has 216.77
percent more agricultural potential on uncultivated land than the sample average, would attract
91.5 percent more land acquisitions than the average host.?? Similarly, we find that an increase
in the yield gap by 1 percentage point would increase the number of bilateral deals attracted by
0.092 percent.

We find that if the host country is more remote from agricultural consumers in the rest of

22Tn Appendix (B), we report the estimation results of regression (35) needed to obtain the Anderson and
Yotov (2016) structural gravity remoteness measures, and confirm that the bilateral trade costs estimates from
our first-stage fixed effects regression are partially explained by the usual set of geographical variables proxying
for trade costs.

23For right hand-side variables that enter the regression specification in logs (such as potential agricultural
output), an increase of one standard deviation (sdX) from the mean (Xmean) leads to increase in the number of

Vi
deals of ((M) — 1) * 100 percent. For variables that enter the estimated equation in levels (such as

the output gap), a one standard deviation increase from the mean leads to an increase in the number of deals of
((sdX)" — 1) x 100 percent.
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the world—implying a weaker agricultural market potential-the expected number of bilateral
deals increases. In quantitative terms, the coefficient on host-country remoteness implies that if
distance-based remoteness to investor country markets increases by 1 percent, then the expected
number of bilateral deals increase by 7.7 percent. Next, consider the following example: Because
the average country in our dataset and Angola are located at a distance-based remoteness of 5,782
km and 8,554 km respectively from importing countries, Angola is 48 percent more remote than
the average country. Applying the coefficient on the Baier and Bergstrand (2009) remoteness
proxy from column (2) of Table (5), this would translate into 1,938 percent more bilateral deals
for any given investor-host country pair in which Angola features as the host country than one
in which the average country plays this role. While this quantitative result may seem excessively
large, it is not as it represents slightly more than an one standard deviation increase in the
quantity of bilateral deals.?*

To shed more light on the relative importance of cross-country variation in host-country land
endowments, yield gap and remoteness in explaining bilateral land deals, we consider a more
general thought experiment. A standard deviation increase in the potential output of available
agricultural land, which represents an increase of 318 percent from the mean, increases the
number of deals by 164 percent. Similarly, a standard deviation increase of the yield gap increases
the expected number of deals by 1012 percent, while a standard deviation increase of distance-
based remoteness & la Baier and Bergstrand (2009) increases the expected number of deals by
1,854 percent. Using remoteness based on agricultural trade costs a la Anderson and Yotov

(2016), the latter number changes to 548 percent.

In sum, comparing effects of a one standard deviation increase in independent variables, we find
that host-country remoteness is a relevant determinant of bilateral investment, and its importance
is comparable to that of the yield gap and easily exceeds the role of agricultural land endowments

in explaining large-scale land acquisitions.

4.5 Investor country regressions

Let us now focus on the investor country regressions (columns(6)-(10) in Table 6). In column
(6) we regress the investor country fixed effects on population size (proxying for expenditures
on agricultural consumption), value-added per worker (proxying for intrinsic agricultural TFP),
the quality-adjusted number of international or global financial centers (proxying for the quality
of financial intermediation). In column (7-10), we add the investor country remoteness terms,
replicating the same sequence as in the presentation of host country regressions: a remoteness
proxy for physical distance & la Baier and Bergstrand (2009) in column (7) and a remoteness

proxy for physical distance & la Anderson and Yotov (2016) in column (8). Column (9) extends

24Because of the distribution in the number of deals (with many country pairs not engaging in an investor/host
relationship), a 1 standard deviation in the number of deals (0.76) represents a 1,600 percent increase from the
mean (0.048).
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column (7) with remoteness proxies a la Baier and Bergstrand (2009) for colonial ties, common

borders and common language. Column (10) adds another proxy for “technological distance”.

Consistently with our theoretical model, we find that countries with a larger population (and
thus larger food consumption needs) tend to engage in more deals. This effect is robust across all
specifications and highly significant (at the one percent level). Similarly, countries with higher
valued added per worker in the agricultural sector (i.e., more productive countries) also engage
in more deals, an effect that is also highly significant (at the one percent level) in all regressions.
Countries that have more financial centers also engage in more deals. The effect is highly sig-
nificant (at the one percent level) in all regressions that include remoteness terms. As predicted
by the model, the coefficient for these remoteness terms is positive and significant (at the five
percent or one percent level) in all regressions when remoteness is measured in terms of physical
distance, common colonizer, and common border. The coefficient for remoteness measured in
terms of common language is also significant, but it has the wrong sign. As for the host country
regression, we see that the regression with the Baier and Bergstrand (2009) remoteness term has
a better fit than the regression with the Anderson and Yotov (2016) remoteness term, and that
adding remoteness terms based on other trade costs proxies such as former colonial relationships
does not increase the explanatory power much. For these reasons, our preferred specification is

the parsimonious one presented in column (7).

In line with our model, the results from our preferred specification show that increasing an
investor-country’s population size by 1 percent would raise the expected number of deals by
roughly 0.55 percent. Similarly, increasing agricultural value added per worker in an investor
country by 1 percent increases that country’s expected number of deals by about .95 percent. The
presence of a global financial center in the top 15 (e.g. as Singapore or New York) as compared
to having no financial center in the top 50 at all (which implies a financial sector score increase
from 0 to 4) would amount to an expected increase in the number of deals of the investor country
by 488 percent. Remoteness of the investor country also plays a large role as we find that an
increase of 1 percent in the remoteness proxy results in an expected increase in the number of

deals by 2.79 percent.

As before, a better understanding of the relative importance of the various investor-country
(push) factors can be attained by comparing the effects of a one standard deviation increase from
the mean. Based on the regression coefficients in Table (5) and the descriptive statistics from
Table (1), we find that a one standard deviation increase in population size from the population
mean increases the number of expected deals by 116 percent. Likewise, a one standard deviation
increase from the mean of agricultural value added, distance-based remoteness and the number
of global financial centers increases the number of bilateral deals by respectively 131, 264 and 67
percent. Hence, remoteness and agricultural productivity — two factors playing a prominent role
in our gravity equation for land, — represent the two most important push drivers in quantitative

terms.
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Table 5: Unilateral host-country and investory-country regressions. The role of endowments,

technology, institutions and remoteness.

(8] (2) (3) (4) (5) (6) (7) ®) 9) (10)
VARIABLES host FE  host FE  host FE  host FE  host FE Investor FE Investor FE Investor FE Investor FE Investor FE
GDP per capita (log) -2.316%* -0.928 -2.287%* -1.034 -0.854
(0.972)  (0.883)  (0.989)  (0.913)  (1.190)
Max potential outp. forest and non-forest (log) 1.253%% 0.843* 0.743 0.778 0.775
(0.5%0)  (0.486)  (0.535)  (0.491)  (0.492)
Yield gap 12.219%%%  9.192%F  13.852%F%  9.86OFFF 9. 868*F*
(3.950)  (3.747)  (4.014)  (3.466)  (3.484)
Land governance -1.934 -0.896 -2.092% -1.042 -1.070
(1.307)  (1.005)  (1.191)  (0.999)  (1.016)
MRDIST host (log) 7.689%* 8.196%%*  8.167T***
(1.594) (1.693)  (1.741)
MRDIST host (log) (AY) 9.4910%%
(3.061)
MRCOL host (log) 7.637 7.654
(7.145)  (7.120)
MRCONTIG host (log) 19.849%%  19.665%*
(9.576)  (9.761)
MRCOMLANG host (log) -6.694* -6.606*
(3.458)  (3.415)
MRAGRIVA host (log) -0.148
(0.702)
Total population (log) L.505%** 0.548*%* 1.101%%* 0.448%** 0.454%#*
(0.421) (0.119) (0.263) (0.120) (0.115)
Agri value added per worker (log) 1.006+#* 0.949*+%% 1.136%** 0.779%#* 0.513*#*
(0.376) (0.117) (0.257) (0.130) (0.151)
No. of global financial centers 0.345 0.386*++* 0.759%%* 0.390%#* 0.384%#*
(0.273) (0.074) (0.195) (0.069) (0.073)
MRDIST investor (log) 2.790*#* 2.840%* 2.918%#*
(0.056) (0.058) (0.053)
MRDIST investor (log) (AY) T.967FH*
(0.653)
MRCOL investor (log) 3.396% 2.744
(1.931) (L.738)
MRCONTIG investor (log) 11.075%** 9.969***
(3.794) (3.556)
MRCOMLANG investor (log) -2.659** -2.479%*
(1.103) (1.113)
MRGAP investor (log) 2.819%#*
(1.020)
R-squared 0.690 0.807 0.746 0.822 0.822 0.215 0.951 0.731 0.957 0.960
N 86 85 85 85 85 111 111 111 111 111

Notes: Estimates are obtained with OLS. A constant is included throughout but not reported. Dependent variables represent the country fixed effects (host and investor)
from a first-stage bilateral land acquisition regression on physical distance. common colony and common border. All MR terms are based on the Baier and Bergstrand (2009)
methodoloy, except those with AY in parentheses which are based on the Anderson and Yotov (2016) methodology (see section 3.2). Robust standard errors are reported in
parentheses. *** p<0.01; ** p<0.05; * p<0.1

4.6 Robustness Checks

To verify the robustness of our results, we ran several alternative regressions. First, one may
object that the relationship between land acquisitions and target-country remoteness is purely
driven by an “Africa effect” as more than 41 percent of all land deals target countries in Sub-
Saharan Africa (see Table 3 and Figure (1)).
in Table (5) with an African continent dummy variable. In the benchmark specifications of

To control for this, we extended the regressions
both the host-country and investor-country fixed effects regressions, we find that the dummy

variable is highly significant, negative, and leaves all other results qualitatively unaffected. Once

we control for the (large) yield gap and (large) suitable land endowments of African countries,
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among other factors, we find, in fact, that countries in Sub-Saharan Africa host 95 percent
fewer deals, and also initiate 74 percent fewer deals compared to countries in the rest of the
world. A potential explanation for this counterintuitive finding is the generally weak institutional

25 The inclusion of the dummy variable does

environment prevailing in Sub-Saharan Africa.
reduce the magnitude of the remoteness regression coefficients slightly in some cases, but this
is to be expected: the majority of African countries is substantially above-average in terms of

remoteness, so the Africa dummy variable is expected to pick up this effect.26

Second, we re-estimated the first stage bilateral regressions of Table (4) by constraining the
dependent variable, that is, the number of land deals by country pair, to strictly positive values.
Because the majority of observations consists of zeros, we are left with a total of 409 bilateral
flows.2” Running our second stage regressions again after restricting the sample in the first stage,
Table (A.1) shows that the distance-based host-country remoteness proxy remains statistically
significant at the 5% level, whereas a few other regressors are no longer significant. For the
subsample of country pairs with non-zero observations the presence of global financial centers,
for example, does not appear to predict the total number of deals by country pair. This is
consistent with the idea that financial centers with a global reach are a necessary condition to
acquire land abroad but that they do not drive the number of deals. Furthermore we note that
the elasticity on host-country remoteness in column (2) is smaller in magnitude than in the
unconstrained regression. This makes sense as one could interpret the unconstrained elasticity
as the combination of an extensive margin effect (i.e., whether to acquire land) and intensive
margin effect (i.e., how many deals). As our results are by and large qualitatively unaffected and
because gravity type regressions are typically not run on so few observations, we view the results

of this robustness exercise as reaffirming the paper’s main messages.

Third, we ran the first-stage bilateral regression with the quantity of land under all contracts
as dependent variable. Recall that this variable measures the cumulative or total contract size
associated with all deals per investor-country host-country pair. From columns 2 and 7 of Table
(A.2), we learn that all regressors except the yield gap remain statistically significant. Hence the
yield gap influences the decision whether to acquire land in another country or not (extensive

margin), but it does not appear critical in determining total deal size (intensive margin).

Fourth, expanding our horizon to all land deals between 2000 and 2016 instead of 2006 and 2013
leaves our results unaffected too. In Table (A.3) we see again that our distance-based proxies
for host-country and investor-country remoteness are positive and statistically significant, as in
Table (5), while the magnitude of the coeflicients changes little. The most notable differences are

that host-country potential agricultural output is no longer a significant driver over the longer

25Indeed, once we introduce the “Rule of Law” variable from the World Bank Governance indicators, the
significance of the Africa dummy variable in the host-country regressions disappears.

26For space considerations we do not include the regressions with the African dummy variable. The full set of
results is available upon request from the authors.

27Note that the PPML estimator is generally well behaved even if the proportion of zeros in the dataset is very
large (Silva and Tenreyo, 2011).
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time period, whereas the coefficient on host-country GDP per capita becomes significant. These
results confirm that, even across a larger time span starting well before the 2008 food crisis,
the observed pattern of large-scale land acquisitions is consistent with the notion that investors

aimed to secure land with the desire to re-export the produce to their home countries.

Fifth and finally, we re-ran the bilateral PPML regressions from Arezki et al. (2015) and added
regressors, suggested by the gravity equation for bilateral land acquisitions, that were previously
excluded (i.e., remoteness, global financial centers, agricultural value added per worker, and
income per capita). The inclusion of this new set of regressors in table (A.4) leaves the results
from Arezki et al. (2015) mostly unchanged, and all of the new regressors tend to be statistically
significant at the 1 percent level. Arezki et al. (2015) analyzed three older land acquisition
datasets, one of which was an older version of the Land Matrix dataset used in this paper.
Hence, the results found in this paper are thus also robust to restricting our analysis to older
data samples. The work by Arezki et al. (2015) also differentiated between deals that were
already implemented and the total number of deals, the latter of which includes deals that are
not (yet) implemented. Comparing columns 8 and 9 of table (A.4), we find that global financial
centers are positively related to the number of started deals, but unrelated to the total number
of deals. This suggests that financial intermediaries with a global reach are necessary to finance

the implementation of transnational land deals.

5 Conclusion

The increased interest of international investors to acquire farmland is part of a broader set of
developments that are changing the nature of commercial agriculture at the global scale. These
include the increased importance of foreign direct investment and a more prominent role for
global value chains in expanding food supply (Maertens and Swinnen (2015). In this paper, we
presented the first multi-country trade and investment model that sheds light on the drivers
of transnational land acquisitions and provide a testable empirical specification. The key inno-
vation of the model is to account for two important features of bilateral investments in land.
First, countries can resort to both trade and food production offshoring to obtain food from
abroad. Second, investors can use their home-country agricultural technology when they pro-
duce agricultural goods abroad. The framework makes it possible to explain how cross-country
differences in technology, endowments, land governance, demand for food, financial reach and
bilateral trade costs drive transnational land acquisitions. Similar to the canonical gravity equa-
tion for trade in goods, our bilateral gravity specification for land investments predicts that
host country remoteness (from agricultural consumers) and investor country remoteness (from

agricultural producers) increase the quantity of acquired land.

All in all, the evidence presented in the paper sketches a clear picture of (i) large-scale land-

investors targeting countries that have abundant quantities of available suitable land and that
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are not yet well integrated into the global food trading system, as observed by their significant
degree of remoteness from existing food importers, and of (ii) agriculturally productive, populous
investor countries with global financial centers being the driver behind the rush for land. The
positive relationship between agricultural productivity and population size in investor countries
and investment activity suggests that productive investors from existing centers of agricultural
production in Western-Europe, North-America and South-East Asia are looking to accommodate
the growth in demand for food by investing away from these centers of demand in new emerging

centers of food production.

Transnational acquisitions of land raise important questions regarding food security and economic
development. While agricultural prices have declined in recent years, they remain elevated
compared to pre-crisis levels, with the future of food prices being dependent on, among other
factors, the relative pace of population growth versus technological progress Baldos and Hertel
(2016). More recently, the global COVID-19 pandemic has brought back price volatility in
agricultural markets, raising the question as to whether this can lead to another rush for land.
Expanding populations and a growing global middle class could continue to fuel global interest
in large scale land acquisitions in the coming decades. The debate on the benefits, costs and
risks of large-scale land acquisitions in developing countries in a context where farmland markets

have become globalized seems far from settled.
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Appendix A. Technical Appendix.

Proposition 1.

Proof. We assume f; is fixed in each country and the quantity of land 7" adjusts to clear the
market for land. To prove existence of at least one vector <w, TA> Ri’;, we verify that
G(w, T4) has the following five properties:

(i) G (w, T4) is continuous,

(ii) G (w, T#) is homogenous of degree zero,

(iii) (w, T4) - G (w, T#) =0 for all (w, T4)e R2", (Walras’ law),

(iv) for k = max (mazpLy, mazy fr), GF ('w, TA) > —k and GT (w, TA) > —k for all | =
1,...,N and <w TA>€ R++, and

(v) if <'w, TA>—><w0, TA’0>, where <'w0, TA’O> # 0 and w) = 0 and/or TIA’0 = 0 for some I,

then maz, Gy (w, TA) — co.

The existence result then follows from Proposition 17.C.1. of Mas-Collel et al. (1995, p. 585).

The latter is an application of Kakutani’s Fixed-Point Theorem.

(i) Since all the prices ¢jf, P2, pM and PM are continuous, Q' and QM are continuous too, and
so is G.

(ii) The unit variety price ¢f} ise homogenous of degree « in <w, TA>, while pM is homoge-
nous of degree one in <w TA>. It is then immediate from (21), (22), (14) and (15) that

(c”Ql )1_€A VA, Jl (C”Ql ) Y vA and w% (pfwﬁlfw)l_gM VM are homogenous of degree

zero, and so G has the same property.

(ii) We note that the requirement  of <w, TA> - G (w, T4) =

SN GE (w, TA) +Y =N TAGT (w, TA> = 0 corresponds to balanced trade in each coun-
try:

I=N I=N =N n=N L AN 1ea
nl<ln
>t 74 et ) - 3 (5 (M) o)

=1 =1 =1

I=N /n=N ¢ pM l—enm =N
l
+ ( < nP]\/l[ ) (1 _’Y)I'n) - E Il
=1




where we substituted for Q' and QM into the excess demand functions. We observe that

<w, TA> -G (w, TA> = 0 follows from the fact that in each country consumers spend all their in-

1
. . . .. . =N [t A\ Tea
come on the consumption of agricultural and manufacturing varieties, that is, <ZZ:1 (%) 1, n) +
-

_ M\ 1l—enr
(Zz;i\’ (ty;? ) (1 - V)I'n,) - Il =0.

(iv) Inspection of equations (25) and (26) shows that each excess demand function has a lower

bound that is equal to the inelastically supplied amount of labor or the exogenous price of land,
that is, GF(w, TA) > —L; and GY (w, TA) > — f; for all <w, TA>E Ri’ﬁr Hence, it holds that
GF(w, TA) > —maz (maxp, Ly, mazy, fr) and G (w, TA) >—max (maxy Ly, mazy, f)for all | =
1,...,N.

(v) Suppose <'wm, TA’m>—><w0, TA’0>, where <w0, TA’0> # 0 and w) = 0 or TlA"O = 0 for

some {. For any <w,TA>E R2", we have

n=N A 1l—enp n=N M l—enm
trnkZknC I t 1—7)1
mukaﬁ > maxy ( E (W) Yn + E (p;]v?k> ( ’Y) n) — maxy Ly
n=1 n n

w w
ko= k

l—ea M l1—enm
bk 2 Ciy I Dtk 1—9)1,
> mazy ((" P;‘; kk L: + I}DT]L\? A=l wz) | — maxi Ly

and

n=N AN 1—€a A\ l—€a
GT > tnk ZknCll 7[71 > tnk ZknCrLi r}/[n
maZlrl, = maXyg E 44?;14* a;i—4naxkﬁc_7naxhn AA?ZTA* 551—4naxkﬁv
n=1 n k n k

M 1—enr
Then max, G (w, TA) — oo will be proved if we can show that either (i) mazy,, (p ’}Jﬁg"’“ ) (1_111‘)1” —
l—cy

1—
oo, (i) max CYETY v R A (iii) max bz cily An 5 5o for the
) k.n PA W k,n PA TI?

factor price sequence <wm, TA’m>. This is straightforward since (i) and (ii) are verified by
(a) maz,w? — mazr,w) > 0 and mingw]® — mingw) = 0, while (iii) is verified by (b)
maz, TA™ — maz, T° > 0 and minkT,f’m — mz’n;@T,?’O = 0. Since we had assumed that
either (a) or (b) holds, this verifies (v). Finally, it is straightforward to show that all five prop-
erties hold for the case where countries sell a fixed quantity of land to agricultural producers,
TA = Tf, with the solution to the excess demand system given by a vector (w, f) € R%"_. This
completes the proof. O
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Appendix B. Trade cost regression

Agricultural bilateral trade costs are obtained by estimating equation (34) using data on agri-
cultural imports between 1995-2004. For those country-pairs for which data is missing, we use
the estimates of the pair fixed effects fi,,; as a dependent variable and regress them on a set of
standard trade cost related covariates and importer and exporter fixed effects. The results from

this estimation are reported below in the estimated equation:

exp [fin] = e:rp[—().764lnDISTnl,1 — 0.781InDIST 2 — 0.784InDIST,; 3 — 0.755InDI1ST ;4
(0.041) (0.040) (0.038)

(0.050)
(A.1)
— 0.024CONTIGp; + 0.670COMLANGyy + 1.134COLy]. (A.2)
(0.116) (0.068) (0.133)

The predicted values that we obtain from this regression are then used to complete the full
bilateral trade cost matrix. With this trade cost matrix we are then able to compute the mul-
tilateral resistance terms. We note that all the regression estimates have the expected sign,
reasonable magnitude and are statistically significant; distance impedes trade with elasticities
that sit around 0.77, while common language and colonial ties between importer and exporter
promote trade with elasticities of respectively 0.67 and 1.13. The effect of a contiguous border
between importer and exporter is found to be slightly negative, but the result is statistically

insignificant.

Appendix C. Additional regression tables
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Table A.1: Unilateral host-country and investory-country regressions. First stage dependent
variable only includes host-investor pairs with a positive nummber of deals.

1) @) (3) ) () (6) M ®) ) (10)
VARIABLES host FE_ host FE  host FE  host FE  host FE  Investor FE  Investor FE  Investor FE  Tnvestor FE  Investor FE
GDP per capita (log) -0.130 -0.015 -0.127 -0.021 -0.284

(0.155)  (0.151)  (0.158)  (0.168)  (0.179)

Max potential outp. forest and non-forest (log) ~ 0.196**  0.167% 0200  0.171%  0.175**
(0.090)  (0.092)  (0.095)  (0.088)  (0.085)

Yield gap 0372 <0316 -0.416  -0.581  -0.821

(0.944) (1.062)  (0.954)  (0.994)
Land governance 0.017 0.016 0.010 0.020
(0.262) (0.267)  (0.236)  (0.233)
MRDIST host (log) 0.942* 0.944*
(0.487)  (0.500)
MRDIST host (log) (AY) -0.077
(0.578)
MRCOL host (log)) -1.544 -1.233
(2.357)  (2.291)
MRCONTIG host (log)) -3.062 -2.725
(4.588)  (4.571)
MRCOMLANG host (log)) 0.429 0.311
(0.818)  (0.776)
MRAGRIVA host (log) 0.215
(0.156)
Total population (log) 0.3110% 0.361%+ 0.32244% 034104 0.338%%
(0.081) (0.081) (0.086) (0.079) (0.074)
Agri value added per worker (log) 0.066 0.104 0.079 0.057 -0.030
(0.070) (0.086) (0.070) (0.091) (0.099)
No. of global financial centers 0.202 0.350 0.304 0.421* 0.130
(0.286) (0.240) (0.292) (0.250) (0.358)
MRDIST investor (log) 0.917* 1.110%* 0.800
(0.476) (0.526) (0.590)
MRDIST investor (log) (AY) 0.309
(0.284)
MRCOL investor (log) 5.152%% 4.303%*
(1.917) (2.018)
MRCONTIG investor (log) 2.253 0.444
(4.528) (4.932)
MRCOMLANG investor (log) -1.237 -1.140
(0.742) (0.726)
MRGAP investor (log) 1.277
(0.820)
R-squared 0.184 0.287 0.184 0.302 0.332 0.325 0.371 0.342 0.436 0.472
N 44 44 44 44 44 53 53 53 53 53
Notes: Estimates are obtained with OLS. A constant is included throughout but not reported. Dependent variables represent the country fixed effects (host and investor)
from a fi age bilateral land acquisition regression on physical distance, common colony and common border. All MR terms arc based on the Baicr and Bergstrand (2009)

methodoloy, except those with AY in parentheses which are based on the Anderson and Yotov (2016) methodology (see section 3.2). Robust standard errors are reported in
parentheses. *** p<0.01; ** p<0.05; * p<0.1

42



Table A.2: Unilateral host-country and investory-country regressions. First stage dependent
variable is the cumulative size of all deals by host-investor pair.

o) @ 6) @ 6) © @ ® © 1)
VARIABLES host FE host FE  host FE  host FE  host FE  Investor FE Investor FE  Investor FE  Investor FE  Investor FE
GDP per capita (log) -3.097FF%F 1758%  -3.108%FF  -1.804% -1.697
(1.095) (0.999) (1.028) (1.050)  (1.355)
Max potential outp. forest and non-forest (log) ~ L4SI**  1.092** 0924 1.063*  1.061*
(0.621)  (0.541)  (0.575)  (0.552)  (0.555)
Yield gap 8.092* 5.110 9.928%* 5.416 5.416
(4176)  (4.046)  (3.773)  (4.079)  (4.099)
Land governance -0.998 0.062 -1.082 -0.007 -0.024
(1.330)  (0.999)  (1171)  (1.017)  (1.036)
MRDIST host (log) 7.530%%% TI6LFRE T TATRRX
(1.606) (1.702)  (1.718)
MRDIST host (log) (AY) 10.901%%*
(2.940)
MRCOL host (log) 3.691 3.701
(6.207)
MRCONTIG host (log) 8.898
(10.846)
MRCOMLANG host (log) -3.105
(3.776)  (3.686)
MRAGRIVA host (log) -0.088
(0.824)
Total population (log) 1.613%%= 0.886%+* 1,317+ 0.860%+* 0.872%4%
(0.379) (0.264) (0.305) (0.295) (0.204)
Agri value added per worker (log) 1.203%%% 1.160°%%* 1.209°%% 11010 0.950%*
(0.394) (0.256) (0.304) (0.318) (0.441)
No. of global financial centers 0.306 0.337+%* 0.609** 0.358%* 0.355%%
(0.252) (0.127) (0.203) (0.140) (0.137)
MRDIST investor (log) 2.119%#* 2.149%#* 2.193%**
(0.207) (0.230) (0.256)
MRDIST investor (log) (AY) 5.845% %
(0.894)
MRCOL investor (log) -5.001 -5.368
(4.920) (4.974)
MRCONTIG investor (log) 6.557 5.934
(10.681) (10.918)
MRCOMLANG investor (log) -0.303 -0.201
(3.065) (3.049)
MRGAP investor (log) 1.588
(3.329)
R-squared 0.624 0.734 0.686 0.737 0.737 0.245 0.659 0.516 0.661 0.662
N 86 85 85 85 85 111 111 111 111 111

Notos: Estimates arc obtaimed with OLS. A constant is ineluded throughout but not reported. Dependent variablos reprosent the country fixed offects (Host and mvestor)
from a first-stage bilateral land acquisition regression on physical distance, common colony and common border. All MR terms arc based on the Baicr and Bergstrand (2009)
methodoloy, except those with AY in parentheses which are based on the Anderson and Yotov (2016) methodology (see section 3.2). Robust standard errors are reported in
parentheses. *** p<0.01; ** p<0.03; * p<0.1
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Table A.3: Unilateral host-country and investory-country regressions. First stage includes all
deals between 2000 and 2016.

m ® 6) @ 6) ) ) ® © ()
VARIABLES host FE host FE  host FE host FE  host FE  Investor FE Investor FE Investor FE TInvestor FE Investor FE
GDP per capita (log) S3.065%%%  -1.633%F  -3.052%FF  _1.801%* -1.429
(0.838)  (0.777)  (0.851) (0.747)  (1.100)
Max potential outp. forest and non-forest (log) 1161+ 0.739 0.587 0.709 0.704
(0.561)  (0.470)  (0.503) (0.473)  (0.472)
Yield gap 11.162%%%  8.020%*  13.026%**  8.448** 8.446%*
(3.623)  (3.624)  (3.708) (3.207)  (3.219)
Land governance -1.245 -0.164 -1.382 -0.285 -0.343
(1.318)  (0.939)  (1.145) (0.942)  (0.956)
MRDIST host (log) T.9510% 8.404FF% g 344%%%
(1.548) (1.650)  (1.692)
MRDIST host (log) (AY) 10.935%%%
(3.055)
MRCOL host (log) 6.097 6.131
(6.994)  (6.903)
MRCONTIG host (log) 17.389%*%  17.010%
(8.638) (8.797)
MRCOMLANG host (log) -8.319%%%  _8.138%*
(3.137) (3.096)
MRAGRIVA host (log) -0.306
(0.688)
Total population (log) 1.637F%* (0.804%* 1.280%+* 0.739%%* 0.744%%*
(0.397) (0.212) (0.263) (0.241) (0.239)
Agri value added per worker (log) 1.056%%* 1.006%%* 117240 0.888%+* 0.649%%
(0.367) (0.131) (0.246) (0.170) (0.197)
No. of global financial centers 0.254 0.289%** 0.620%** 0.289%** 0.284%%*
(0.250) (0.098) (0.191) (0.099) (0.100)
MRDIST investor (log) 2.428%#* 2.461%#* 2.531%#*
(0.228) (0.246) (0.250)
MRDIST investor (log) (AY) T.055%4%
(0.752)
MRCOL investor (log) 1.044 0.460
(2.291) (2.127)
MRCONTIG investor (log) 9.098* 8.108
(5.296) (5.222)
MRCOMLANG investor (log) -1.535 -1.372
(1.366) (1.363)
MRGAP investor (log) 2.525%*
(1.080)
R-squared 0.698 0.826 0.767 0.844 0.844 0.252 0.862 0.695 0.866 0.869
N 86 85 85 85 85 111 111 111 111 111

Notes: Estimates are obtained with OLS. A constant is included throughout but not reported. Dependent variables represent the country fixed effects (host and investor)

from a firs

ge bilateral land acquisition regression on physical distance, common colony and common border. All MR terms are based on the Baier and Bergstrand (2009)

methodoloy, except those with AY in parentheses which are based on the Anderson and Yotov (2016) methodology (see section 3.2). Robust standard errors are reported in

parentheses. *** p<0.01; ** p<0.05; * p<0.1
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