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Are Large-Scale Land Acquisitions in Africa
Pro-development? A Network Analysis of FDI
in Land and Agro-industry

Nadia Cuffaro, Laura Prota, and Raffaele Bertini

1 Introduction

Africa is changing for the best. It is urbanizing at a very high pace and making
notable progress in the areas of income per capita, trade liberalization, human
capital development, and doing-business indicators (African Development
Bank 2018). Sub-Saharan Africa (SSA) is experiencing structural transfor-
mation away from agriculture, with falling agricultural share in GDP and
employment (Barrett et al. 2017).

However, families in rural Africa still rely essentially on agriculture, as
virtually all rural households have an on-farm activity (92% on average across
countries) and derive about two-thirds of their income from on-farm agri-
culture (Davis et al. 2017). Furthermore, rural households in Africa are
less engaged in wage employment, both on and off the farm (even after
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controlling for the level of development), resulting in a smaller share of
nonfarm wage income in total income (8%) than in other developing regions
(Christiaensen 2017).

Farm incomes per capita depend on per capita land and farm output per
hectare. Although rural population density in Africa is still relatively low
on average, there are wide variations across SSA, where both high and low-
density countries face the challenge of rapid rural population growth more
than other areas of the developing world (United Nations 2014). SSA is the
only region of the world that is forecasted to have positive rates of growth of
the rural population to 2050 (United Nations 2014; Heady and Jayne 2014).

In this context, Africa has been targeted more than any other region of the
world by large-scale land acquisitions (LSLA) through foreign direct invest-
ments (FDI) but also domestic acquisitions. The wave of FDI, the majority
of which has been for agricultural use, has led to fears of “land grabbings”.!
This concern was motivated by several reasons, the most important being that
the deals involve at least one crucial asset, land (and also water), usually on
a very large scale and predominantly in the context of complex and often
unclear structures of property rights.

LSLA and agro-industry investments in Africa are the topics of this
chapter. We depart from the focus of most of the “land grabbing literature,”
which has concentrated on property rights and the risk of dispossession of
vulnerable users, to examine whether LSLA may have had a growth impact in
the agricultural sector of targeted countries. We first review the literature and
general data on the possible transmission channels between LSLA and growth
in agriculture. Then, we apply network analysis to analyze the matrixes of
land and agro-industry? investments to:

e Test whether LSLAs and FDI in food beverages and tobacco (FTB) are
positively correlated. If so, we can conclude that if an investor country is
buying land in a specific target country in Africa, it will more likely invest
also in the agro-industry. This hypothesis, if confirmed, would suggest
that land acquisitions could have a developmental impact on the target
countries.

e Identify the countries that couple land acquisitions with productive invest-
ments.

e Investigate whether there is a process of concentration of investments in
specific African countries, by which a few target countries are benefiting
more than others from the renewed flows of resources in the continent.
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We use two main data sources on investments: Land Matrix,> and FDI
Markets. The first provides up-to-date information (starting with the year
2000) on large-scale land acquisitions, domestic, and FDI, including the size
of contracts (larger than 200 ha, mostly leases). The second provides up-to-
date information on greenfield foreign direct investment projects since 2003.
Both sources are “private” research projects whose data differ and are more
up-to-date than those provided by UNCTAD and OECD. Although the FDI
Markets dataset tracks investment in food, beverages, and tobacco (FTB),
hence includes primary agricultural production, the latter is a tiny share of
the value of FTB.

Hence in this chapter, the FDI Markets dataset is defined as “agro-
industry”, FDI investments or simply FDI. Land acquisitions reported in
the Land Matrix dataset are defined, instead, as large-scale land acquisitions
(LSLA).

Policy implications are described in the conclusions.

2 Large-Scale Land Acquisitions and Growth:
A Review

Land Balances and LSLA

Land balances worldwide show that a large share of the remaining land suit-
able for agriculture not already in use (net balance) (Fisher et al. 2011),%
is concentrated in Africa, and particularly, Sub-Saharan region. Although
estimates of area for cropland expansion are very sensitive to the defini-
tion of “potentially available” land, there has been basically consensus that in
Africa, arable land is relatively abundant (Alexandratos and Bruinsma 2012;
Chamberlin et al. 2014; Fischer G. et al. 2011).

Accordingly, the idea of a vast extensive margin for agriculture and egal-
itarian farm structures has traditionally shaped the development discourse
on Africa. The recent revival of the debate on land intensification and the
wave of large-scale land acquisitions in the aftermath of the 2007-2008
commodity price boom has however refocused attention on land in Africa
and contributed to reshaping the perspective on agrarian structures in the
continent (Chamberlin and Headey 2014; Cipollina et al. 2018; Deininger
and Byerlee 2011; Jayne et al. 2014).

The available data (Alexandratos and Bruinsma 2012; Fisher et al. 2011;
FaoStat; United Nations 2014) show that there is a high degree of hetero-

geneity among countries in Africa in terms of net land availability and
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population pressure on land: (i) The net balances and the largest areas of
forests are concentrated in some countries while in others, e.g., Egypt, most
land suitable for agriculture is already in use; (ii) The ratio of cultivated to
suitable land ranges from 0,9 in Egypt and Rwanda to less than 0.1% in seven
countries; (iii) The amount of suitable land per rural inhabitant varies consid-
erably, and about one-third of countries have less than one hectare of land
suitable for agriculture for rural inhabitant, largely as a result of demographic
trends.

In a synthesis of a debate on the topic of land pressure and farming
systems in the region, Jane et al. (2014) emphasized that Africa’s surplus land
is concentrated within relatively few countries, while many others are land
constrained and experiencing declining farm sizes. The authors point out that
rapid population growth is taking place amidst declining land endowments
in high-density African countries, which are already typified by severe rural
poverty.

In this context, Africa has been targeted more than any other region of
the world (Fig. 1) by the large scale land acquisitions reported in the last
two decades, through FDI but also domestic investments. Figure 1 shows
the shares of LSLA (in terms of the number of deals and land acquired in
contracts concluded) by world region: Africa accounts for about 40% of deals
and land acquired through FDI (international and mixed investments) as
reported in Land Matrix across the world.

LSLA distribute unevenly across the African continent. The data on land
investments as reported in Land Matrix shows that the highest activity, in
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Fig. 1 Shares of total land acquisitions by world region (2020) (Source Land Matrix)
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terms of the number of deals reported, is in Eastern Africa, followed by
Western Africa (Fig. 2a), while the size of land acquired is largest in central
followed by Eastern and Western Africa (Fig. 2b).

Figure 3 shows the shares of total deals and total land acquired in Africa
by country. In terms of the number of deals, the largest targets are two coun-
tries in Eastern Africa: Mozambique, and Ethiopia. The largest areas of land
have been acquired in the Democratic Republic of Congo, South Sudan,
Mozambique, Congo, and Liberia.

To relate land investments to the size of countries we computed what we
refer to as an index of investment (as in Conigliani et al. 2018), namely, the
ratio between the overall actual size (ha) of domestic and international and
mixed deals (FDI) in a country (concluded, documented by official sources of
information, and reported in the Land Matrix dataset), and total agricultural
land of the country.

Figure 4 plots the number of international and mixed deals (FDI) by
country against the investment index by country. Outliers in this space are
countries with many deals and a relatively low investment index (Mozam-
bique and Ethiopia) and countries with the opposite feature, high investment
index, and few deals (Liberia and Sierra Leone). In this second group there
may have been a limited functioning of land markets, and distinct investors’
strategy, with only a few acquisitions of very large size. Therefore, these coun-
tries experienced a non-negligible land rush from a relatively limited number
of very big investors, which gained control over a substantial portion of
territory, with potentially large political, economic, and social consequences.

As mentioned before, the post-2007-2008 wave of land investments,
mostly for agricultural use, has been generally discussed in the framework of
property rights and the risk of dispossession of vulnerable users. A case studies
literature, the so-called “land grabbing” debate (Anseeuw et al. 2012a; Cotula
et al. 2009; Cuffaro et al. 2013; FAO 2009; GTZ 2009; Oxfam 2011), has
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Fig. 2 Africa. Land acquisitions by region (2019) (Source Land Matrix)
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concentrated essentially on deals by international investors targeting devel-
oping countries and on the concern that investments are often taking place
in contexts where many people have only insecure land rights. Quantitative
studies have been comparatively few and have analyzed the determinants of
foreigners’ land acquisitions in Africa (Deininger and Byerlee 2011; Arezki
et al. 2015; Conigliani et al. 2018; Giovannetti and Ticci 2016).
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From a different perspective, one may examine the possible links between
large-scale acquisitions and growth in agriculture.

LSLA and Growth

In the 1980s and early 1990s case studies across locations in SSA partially
formalized and tested a general model of the evolution of farming systems
originating in the work of Boserup (1965) and Ruthenberg (1980) (the
so-called BR theory or framework), which predicts intensification driven
by population growth and market access.” An example is Heady and Jane
(2014), who, albeit admitting severe data and methodological constraints,
conducted cross-country tests of the strength of responses of various land
intensification variables (namely, value added, yields, fertilizers use, livestock,
and non-land capital per ha) to falling land-labor ratios in Africa and Asia.®
They found that high population density countries in Africa have largely
intensified by increasing cropping intensity, i.e, the ratio of area harvested
to cropland (which accounts for half of the growth in total crop output per
hectare). However, there was no response of yields to land constraints over
the short run and no growth of modern inputs such as fertilizers or irriga-
tion. Intensification hence occurred along an unsustainable path, given the
implied mining of nutrients.

A recent World Bank project addresses the issue of data limitation under
the Living Standards Measurement Study-Integrated Surveys on Agriculture
(LSMS-ISA) Initiative,” and researchers using these data have reconsidered
some of the key issues of land intensification.

Sheahan and Barrett (2017) find that fertilizer and agro-chemical use in
Africa is more widespread than it is often acknowledged, but the incidence of
mechanization and irrigation remains quite small. Binswanger and Savastano’s
(2017) descriptive results show that, consistent with the BR predictions,
fallow areas have virtually disappeared under increasing population pressure
and market access. However, they also find that, with few exceptions, the
proportion of households using chemical fertilizers is too low to maintain
or restore the soil nutrients under permanent agriculture. Furthermore, pres-
sure from population growth and market access did not trigger significant
irrigation investments.

Land intensification is also dependent on the system of property rights in
land, which are notoriously complex in SSA (Cuffaro 2002; Deininger et al.
2011),% the traditional view being that factor markets are either missing or
imperfectly functioning in the region. Dillon and Barrett (2017), using a
range of recent data including LSMS-ISA, show that in the surveyed area



94 N. Cuffaro et al.

rural factor markets exist (for example, cross-country averages show that,
29.4% of agricultural households rent/borrow land, 38.9% hire labor and
23.7% take out a loan), albeit functioning poorly, as there is a significant link
between labor input and household size across all countries. Deininger et al.
(2017) analyze land governance constraints to intensification and land market
operation and find that differences in land endowments and productivity
create the potential for land markets to equalize endowments and contribute
to higher levels of productivity; furthermore land rental markets improve
equity by promoting land access to those with limited land endowments.

In summary, panel data from the LSMA-ISA household surveys available
so far have produced interesting research results; however formal testing of
the Boserup-Ruthenberg hypothesis has to wait until data of greater length
are available, essentially because changes in farming systems are quite slow
(Binswanger and Savastano 2017).

What follows next is a brief review of the literature on the possible trans-
mission channels between LSLA and growth in agriculture, which will lead
to the definition of our empirical research focus and approach.

Transmission Channels Between LSLA and Agriculture
Growth

There are three possible main transmission channels through which large-
scale land investments impact growth in agriculture. First, investors may
seek intensification and/or may impact growth through the extensive margin;
second, the acquisitions activity may be positively associated with the func-
tioning of land markets, which in turn positively impacts growth; and,
third, large farms may capture the advantages of scale-biased participation
to modern value chains in agriculture.

On the first channel, the “land grabbing” literature has suggested that
recent LSLA have targeted land abundant low productivity countries where
land prices are presumably low, and that acquisitions mostly did not
result in intensification. The main reasons quoted are two. First, there
has been a variety of observed outcomes, including a large incidence of
failed projects—often linked to property rights conflicts. Second, because
of the much-debated idea that international acquisitions may have been
partly driven by motives other than actual production on the part “new”
investors, i.e., “financial” and State “political” actors’ (Anseeuw et al. 2012a;
Cotula et al. 2009; FAO 2009; GTZ 2009; Oxfam 2011). Specifically, Arezki
et al. (2015) found that the difference between the potential and actual yield
on land already cultivated (yield gap), which can be regarded as a predictor of
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the ability to quickly increase production through investment, had no consis-
tent impact on acquisitions, while the availability of suitable but uncultivated
land for expansion was a key driver of land demand.

Hence, based on the consensus that emerged in the LSLA debate so far, one
should observe a negative correlation between average value added per hectare
(land productivity) and the share of land acquired in each country; and
no correlation between acquisitions and land productivity growth. Indeed,
Fig. 5 shows a weak negative correlation between the average produc-
tivity of the land by country and the international investment index (after
excluding Liberia, which shows an exceptionally high index). Figure 6 shows
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an extremely weak negative correlation between investments and land inten-
sification. These associations seem in line with the idea of resource-seeking
investments with no impact on land intensification.

As for the second channel of transmission, the literature suggests that
the degree of operation of land markets is positively associated with growth
(Besley and Ghatak 2010; Deininger et al. 2017; Chamberlin and Ricker-
Gilbert 2016). Indeed, the only significant correlation, positive, in the
available data emerges in the relationship between the number of interna-
tional acquisitions and growth rates of agriculture (Fig. 7), albeit with much
dispersion, which may be related to the positive nexus between the existence
and functioning of land markets and growth.

Land markets in Africa have been underdeveloped for historical reasons,
also linked to the modalities of transition from colonialism to independence
(Alden Wiley 2011; Cuffaro 2002). However, there is evidence that these
markets are growing with growing population pressure on land, as it should
be expected based on the Boserup model and of worldwide empirical evidence
(Boserup 1965; Cuffaro 2002). For example, Deininger et al. (2017) analyze
evidence on land markets from six Sub-Saharan African countries.!! They
observe that inheritance or grant by traditional authorities or the extended
family remains the main way for accessing land and that levels of formal or
informal documentation of land ownership remain low throughout—except
for Ethiopia. However, their study suggests that land markets are more active
and have the potential to contribute to structural transformation more than
it has been commonly assumed in the literature on land rights in Africa.

The operation of land markets is in general expected to be positively corre-
lated to land and labor productivity. This is because markets may transfer
land to its best and most productive use, and eventually facilitate access to
credit markets by using land as collateral. By helping farmers reach economies
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Fig. 7 Africa. Number of international deals and growth rates of agr. value added
(2004/6 to 2016) (Sources Land Matrix and ReSAKSS)
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of scale, efficient land sale, and rental markets can increase farm produc-
tivity, raise the incomes of farmers with limited land, and even facilitate the
transition to off-farm activities (Deininger et al. 2014).

This leads our discussion to the issue of the scale of farming, which is
relevant in the context of large acquisitions, as LSLA are likely to increase
the scale of farming. The long-lasting debate on farm size and productivity
has provided much empirical evidence on an inverse relationship (IR) (see
Rada and Fuglie 2019 for a recent review of this literature) mostly based on
data from Asia and Latin America, but it is also confirmed by representative
survey data for some countries in Africa (Carletto et al. 2013). If that holds,
LSLA possibly resulting in large-scale corporate farming, may not contribute
to growth.

The traditional challenges to IR—the most prominent being that land
of high quality may be more densely populated because of higher yields,
resulting in smaller farms, i.e., farm size endogenously reflects land quality—
has been debated with mixed results. However, recent large-scale land acqui-
sitions, which are the topic of this chapter, and other developments such
as the emergence of mega-farms in middle-income countries, suggest that
new technologies and institutional arrangements may be giving rise to signif-
icant farm economies of size, and are new challenges to old IR assumptions
(Collier and Dercon 2014; Deininger and Byerlee 2012; Rada and Fuglie
2019). For instance, Foster and Rosenweig (2017) point out that, given the
global pattern of farm productivity across developing and developed coun-
tries, the relationship between farm productivity and scale is U-shaped, and
hold that the existence of labor-market transaction costs can explain why the
smallest farms are most efficient, slightly larger farms least efficient and larger
farms as efficient as the smallest farms.

Modern value chains in agriculture have been characterized by augmented
quality standards of downstream entities (supermarkets and export firms)
with procurement systems relying on specialized wholesalers and contract
farming. Scale-biased participation tends to arise from scale-variant grower
capacity to meet requisite standards, or from scale-invariant contract-related
transaction costs, that attenuate the advantages of smallholders (Barrett et al.
2012; Rada and Fuglie 2019; Henderson and Isaak 2017). This is confirmed
also by empirical evidence on Africa (e.g., Maertens and Swinnen 2009).

Could large farms capture the advantages of scale-biased participation in
modern value chains in agriculture? If that were the case, we should also see a
positive correlation between the pattern of land acquisitions and investments
in up and downstream activities in agriculture.
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The possibility of coexistence between LSLA and agro-industrial invest-
ments is particularly appealing. One could expect LSLA to be coupled with
downward-linked investments to facilitate the processing, storage, and trans-
portation of agricultural and wood products. This point is also interesting
under an economic policy perspective, since the availability of land and
the presence of the right mix of country characteristics might facilitate the
upgrading of a country’s economic system along the global value chains
(GVO).

In the next section, we apply network analysis: (i) to test whether LSLA
and FDI in food beverages, and tobacco (FTB) are positively correlated. If so,
we can conclude that if an investor country is buying land in a specific target
country in Africa, it will be more likely also to invest in agro-industry; (ii)
to identify which countries have the approach of coupling land acquisitions
with manufacturing investments; and (iii) finally, we also want to investi-
gate whether there is a process of concentration of productive investments in
specific African countries, by which a few target countries are attracting FDI
in agro-industry.

3 The Network of Foreign Acquisitions
in Africa: Land and Manufacturing

Network Data

Africa has attracted most of the foreign land acquisitions taking place in
the last 20 years. Focusing on the implications of LSLA and their possible
linkages with manufacturing and services industries (particularly, focusing
on whether they pave the way for more complex and higher value-added
forms of investments) is crucial to understanding the possible future scenarios
for development. A way to examine such a correlation is to analyze land
acquisitions and agro-industry investments as two networks linking African
countries to the rest of the world. In the following, the same data used in the
previous sections will be analyzed using social network analysis. Table 1 shows

Table 1 Network statistics for the LSLA (2000-2019) and FDI (FTB) (2003-2019) flows

Network statistics FDI network LSLA network
# of countries 84 84

# of ties 166 93

Density 0.02 0.013

Average degree 3.95 2.14
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the main characteristics for the two networks analyzed: the LSLA showing
exchanges of land titles larger than 200 hectares between 2000 and 2019;
and the network of FDI Market reporting capital flows in the Food, Bever-
ages, and Tobacco industry (FTB) from the year 2003 to 2019. Overall, there
are 85 countries worldwide involved either in LSLAs or FDI in agro-industry,
while only 46 countries are present in both networks.

In Fig. 8 LSLA data are presented as a network where a source country
“buys land from” a target country in Africa. For example, if the USA buys
land from Mozambique (MOZ), in the network an arrow will go from the
USA to MOZ. In the figure, the node’s size is proportional to in-degree.
In social network analysis, the in-degree of a node indicates the sum of all
incoming ties a node has (Wasserman and Faust 1994, p. 100). For example,
in Fig. 8 Senegal (SEN upper right side of the graph) has in-degree equal
to five because there are five incoming ties from other countries to Senegal.
In this network ties represent land acquisitions, thus an in-degree equal to
five indicates that a total of five land deals were concluded between Senegal
and international investors. Of course, in the graph, we can also see precisely
which countries acquired land from Senegal. Similarly, Mozambique (MOZ),
at the center of the graph in Fig. 8, is particularly large because it has the
highest in-degree in the network equal to 11.

Furthermore, the number of hectares acquired in each transaction is

depicted in the graph using different line weights. The largest single land
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Fig. 8 Large Scale Land Acquisitions (LSLA) network in Africa (Note Nodes represent
countries; ties represent Large Scale Land Acquisitions. Most central receiver countries
are highlighted in red color. Most influential investor countries are highlighted in
blue color. Source Authors’ elaboration based on Land Matrix data)
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acquisition recorded in the data occurred between Morocco (MAR) and
Saudi Arabia (SAU) for 700,000 hectares.

The network shows that Mozambique (MOZ), Ethiopia (ETH), Ghana
(GHA), and Nigeria (NGA) signed the highest number of deals (high
in-degree); the largest land sales occurred, instead, in Morocco (MAR),
Madagascar (MDG), Liberia (LBR), and Mozambique (MOZ) (tie weights).
The buyers involved in these large land acquisitions are (1) ex-colonial powers
such as Great Britain (GBR) and Portugal (PRT); (2) Asian tigers such as
Singapore (SGP) and Malaysia (MYS) whose strategy was to concentrate their
acquisitions mostly in Liberia; and (3) Saudi Arabia (SAU) who bought land
primarily in Morocco (MAR).

Figure 9 shows the configuration of the FDI in the food, beverage, and
tobacco network in Africa. Similarly, to the LSLAs network, in the FDI
network in Fig. 8, nodes represent countries and ties report that a source
country “Invested capital in” a recipient country. For example, if Saudi Arabia
(SAU) invested capital in the agro-industry sector of Egypt (EGY lower left
corner of the graph), an arrow will link SAU to EGY in the network. Ties’
width is proportional to the amount of capital invested (Millions). The nodes’
size is proportional to in-degree. Therefore, this network in-degree provides

Fig. 9 The network of Foreign Direct Investment (FDI) in the Food, Beverages, and
Tobacco industry in Africa (Note Nodes represent countries, ties represent Foreign
investments in the Food, Beverages, and Tobacco industry (FBT). Most central receiver
countries are highlighted in red color and include Nigeria (NGA), Kenya (KEN), Egypt
(EGY), Mozambique (MOZ), Ghana (GHA), and South Africa (ZAF). Most influential
investor countries are highlighted in blue color and include the USA, Switzerland
(CHE), Spain (ESP), France (FRA), and Great Britain (GBR). Source Authors’ elaboration
based on FDI Markets data)
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an indication of the capacity of African countries to attract FDI: the higher
the in-degree of a country, the higher is the number of countries that decided
to invest in it.

The FDI network is denser (0.02 versus 0.01 in the LSLA network)
and more articulated than the LSLA network.!? The largest recipients of
FDI in the food, beverage, and tobacco in Africa include, for example,
Nigeria (NGA), Kenya (KEN), Egypt (EGY), Mozambique (MOZ), Ghana
(GHA), and South Africa (ZAF). France (FRA), Great Britain (GBR), United
States (USA), Switzerland (CHE), and Spain (ESP) are the more prominent
countries, having invested in more than 10 countries with their companies.

It is also interesting to note that Kuwait (KWT), India (IND), Great
Britain (GBR), and Malaysia (MYS) have realized the largest investments in
the network. In particular, Malaysia has a unique relationship with Liberia,
indicating its willingness not only to buy land but also to make productive
investments.

Are LSLAs Correlated to FDI Flows?

As mentioned in the introduction, one of the main questions addressed in this
study is whether LSLAs in Africa are correlated with productive FDI in Food,
Beverages, and Tobacco. To test this hypothesis, we use a QAP (Quadratic
Assignment Procedure) correlation test, which compares the observed corre-
lation between the LSLA and FBT networks against the probability of finding
the same correlation by chance in two random graphs with the same charac-
teristics. In practice, this test counts the number of times randomly permuted
graphs present the same statistics as those observed in the LSLAs and FDI
networks. Thus, similar to the classical significance tests, the higher the p-
value, the higher the probability to obtain the same correlation by chance on
random graphs.

Table 2 reports the results of the QAP correlation test for the LSLAs and
FDI networks. In the LSLAs ties’ strength is proportional to hectares acquired
(Ha); for FDI ties” strength is proportional to the capital invested (Millions).

Table 2 QAP correlation test results for LSLA (200-2019) and FDI networks (2000-
2019)

Observed Significance Std
value level Average dev Minimum Maximum # Ob

Pearson 0.1388 0.0043***  0.0001 0.0236 —0.0135 0.6580 49,989
correlation
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Column 1 reports the observed value of the Pearson correlation coeffi-
cient measured on the two networks: in this case, the Pearson correlation
coefhicient is 0.1388 indicating a moderate positive correlation between the
LSLA and the FDI networks. Column 3 reports the average correlation
obtained on about 50,000 randomly permuted graphs with the same char-
acteristics of those observed in the empirical networks. The value of this
average random correlation is extremely low and equal to 0.001% (column
3, Table 2). Furthermore, the results are highly significant at the 0.01 confi-
dence level (indicated by three asterisks in Table 2, Column 2) meaning
that the percentage of random permuted graphs showing the same value or
higher of the Pearson coefficient observed in our empirical networks (which
is 0.1388) is less than 1 or only 0.43% (column 2, Table 2). Hence, of
the 50,000 random permutations, just about 200 networks over 50,000
produced a Pearson coefficient equal or higher to that observed in the empir-
ical data of 0.1388. We can conclude that the observed correlation between
the LSLA and the FDI network is not obtained by chance and is highly signif-
icant. Thus, the patterns of land acquisitions and productive investments in
agriculture is the outcome of a substantive, non-random process. Land acqui-
sitions increase the likelihood of productive FDI by 13% (Pearson correlation
coefficient: column 1, Table 2). Similarly, productive investments in agricul-
ture from a foreign country also increase the likelihood of increased land
acquisitions by 13%. The correlation, unfortunately, does not provide infor-
mation about the direction of the relation; however, it suggests that the two
processes are related.

To have a clearer visualization of how the two networks overlap, we display
only the nodes that are involved in land acquisitions and FDI investments in
Fig. 10 (i.e., countries that have bought land at least in one African country
and have invested in agro-industry projects in at least one African country).
For instance, Great Britain (GBR), the United States (USA), Saudi Arabia
(SAU) The Emirates (ARE) have indeed coupled FDIs in the food, beverage,
and tobacco industry with LSLAs. By contrast, big players such as France
(FRA), Germany (DEU), and China (CHN) do not appear in the graph as
they never combined FDIs with land acquisitions.

Mozambique, Ethiopia, Ghana, and Nigeria are the countries that more
often attract investments in both land and agro-industry. The special rela-
tionship between Liberia and Malaysia that we have observed in the previous
sections, is also presented here with a bold solid line coupling of land and
FDls.

The quantitative literature on the determinants of LSLAs has mostly
pointed to a resource-seeking motive (Deininger and Byerlee 2011; Arezki
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Fig. 10 Multiplex ties in the LSLA and FDI market networks (Note Nodes represent
countries, ties are present when both land acquisitions and FDI occur together. Source
Authors’ elaboration based on the Land Matrix and FDI market data)

et al. 2015; Conigliani et al. 2018; Giovannetti and Ticci 2016). A recent
study by Arezki et al. (2018) holds that LSLAs are more likely motivated by
re-exports to investor countries, i.e., they are functional to integrated food
chains driven by investors’ food security. Our analysis adds to this literature
by suggesting that investors’ strategies are indeed diversified and may also be
coupled with agro-industry investments.

In the section that follows, a community detection algorithm is used to
explore in more detail the characteristics of each network and to understand
whether a higher correlation exists between groups of countries investing in
specific regions of Africa.

Exploring the Regional Patterns of LSLA and FDI
in Africa Through Community Detection

Structural Patterns in the Network of LSLAs

The network of LSLAs in Africa is analyzed using a community detection
algorithrn13 (Blondel et al. 2008) to identify groups of countries with similar
patterns of land sales. The algorithm aims at clustering countries into groups
that are more densely related to one another. In Fig. 11 the results of the
community detection analysis are presented. The network analyzed is the
same as in Fig. 8, however, in this visualization nodes belonging to the same
community are closer. Moreover, we ordered countries in each community
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Fig. 11 Louvain Communities in the LSLAs network (2000-2019) (Note Nodes repre-
sent countries and ties represent LSLAs. Nodes’ colors indicate Louvain communities
of countries. Source Authors’ elaboration based on the Land Matrix)

by network degree centrality so that nodes with a higher number of connec-
tions are at the top and those with fewer ties are at the bottom of each group.
Furthermore, we created two columns for each community, one with all land
buyers and the other with land sellers. Nodes™ color indicates communities,
thus if two countries have the same color, it means they belong to the same
community insofar as they buy land from a similar set of African countries.
Node size is proportional to nodal degree measuring the number of contracts
each country has concluded.

It is possible to see from the graph that investments in large land
acquisitions in Africa follow a very clear geographical pattern: each commu-
nity includes buyers from the same world region. Community 1, colored
in yellow, includes many investors from Europe such as Italy (IT), the
Netherlands (NDL), Belgium (BEL), Norway (NOR), Portugal (PRT), and
Germany (DEU). This European group mostly acquires land from Mozam-
bique (MOZ), Nigeria (NGS), Senegal (SEN).
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Community 2, colored in blue on the left side of the graph, includes
France and Great Britain which are the most influential ex-colonial powers
in the continent. Madagascar (MDG), Sierra Leone (SLE), and Zimbabwe
(ZIM) are the African countries that are the most targeted in this group.
It is important to recall here that Great Britain and France have, however,
very different investment strategies. The former has a tendency to couple
land acquisitions with productive investments in the Food, Beverages, and
Tobacco industry; while the latter, which mostly invest in Madagascar, uses a
decoupling strategy.

Community 3, colored in pink, includes all new investors interested in
Africa such as the USA, China (CHN), and India (IND). These new powers
are investing mostly in Ethiopia (ETH), Ghana (GHA), and Mali (MLI).
Among these foreign investors, only the USA tends to join FDI and LSLAs.

Community 4, colored in orange, mostly includes investors from the
Middle East such as The Emirates (ARE), Saudi Arabia (SAU), Qatar (QAT).
From the African side, in this group, we find Sudan (SDN), South Sudan
(SSD), and Egypt (EGY).

Furthermore, community 5, colored in red, includes land buyers from
Asia. In particular, we can find in this community; Singapore (SGP), Japan
(JPN), and Malaysia (MYS). It is interesting to notice that Asian investors
concentrate specifically on Liberia (LBR) and Benin (BEN), except for Singa-
pore whose land acquisitions span across Ghana and Ethiopia (GHA an
ETH, pink community) Mozambique and Nigeria (MOZ and NGA, Yellow
community).

Finally, South Africa (ZAF) dominates community six colored in white.
Land acquired by South Africa comes from Rwanda (RWA), Congo (COG),
and Swaziland (SWZ). The countries in this sixtieth community have all
exclusive ties with South Africa.

Overall, it is possible to notice that the three communities on the top
(Yellow, Pink, and Blue) are quite well integrated because there are many
ties linking countries across communities. In particular, the most central
African countries in these three groups are targets of land acquisitions from
investors in the other groups. Overall, land acquisitions concentrate mostly
in Mozambique, Madagascar, Ethiopia, and Ghana.

By contrast, the communities at the bottom of the graph (white, orange,
and red) are relatively narrow, with few crosscutting ties to one another. The
extreme case being South Africa (ZAF), which represents an exclusive partner
for Congo, Rwanda, and Swaziland. South Africa is thus the only country
that is buying land in central Africa.
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In conclusion, the community detection algorithm highlighted a new
geography of land acquisitions in Africa, with six distinct communities each
representing a distinct world region: formal colonial empires such as Great
Britain and France; other European countries, new global economies such
as China, India, USA, and Israel; the Middle East, Asia and, finally South
Africa.

In the next section, the same algorithm for community detection is used
to partition the FDI matrix and to understand to what extent this geography
of land acquisition holds when capital is considered.

Structural Patterns in FDI Networks in Africa

What follows is a discussion of the geographical distribution of FDI in Food,
Beverages, and Tobacco (hereafter referred to as the agro-industry). As for
the LSLA network, Louvain community detection algorithm has been used
to partition the FDI network into groups of densely connected countries.
The ties in this network indicate that a country “invested capital in” another
country measured in millions of dollars.

Figure 12 shows the result of the analysis. The network presented in Fig. 12
is the same network presented in Fig. 9, however, in this visualization nodes’
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Fig. 12 Louvain Communities in the FDI network (2003-2019) (Note Nodes repre-
sent countries and ties represent FDI. Nodes’ colors indicate Louvain communities of
countries. Source Authors’ elaboration based on the FDI Markets data)
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color indicates Louvain communities. Furthermore, nodes belonging to the
same communities are closer to each other. Finally, node size is propor-
tional to the degree measuring the number of investments done and received
by each country. As for the LSLAs network, also, in this case, nodes were
rearranged to differentiate investors from target countries.

The communities identified in the FDI network are very different from
those characterizing the LSLA network. The eight communities identified in
the FDI network do not follow a clear geographical pattern as those identified
in the LSLA network. By contrast, in the FDI network communities involve
investors coming from a variety of different geographical areas.

It is interesting to notice that most communities in this network are domi-
nated by the presence of a few prominent target countries. These African
countries are the most attractive for FDIs in the Food, Beverages, and
Tobacco sector as the large nodes representing South Africa (Blue), Ethiopia,
and Cameroon (Orange), Nigeria (White), Kenya, and Uganda (Dark Blue);
Egypt (Red); Mozambique and Ghana (Yellow). These prominent countries
not only attract investments from the foreign countries within their commu-
nity, but also from investors clustered in other communities, showing a
generalized tendency to attract FDI from all investors in the network. This
is probably because business conditions are overall better in these countries.
From the investor point of view, Great Britain, France, the USA, and Switzer-
land are the four major players in this network, spreading their ties across
most communities.

These results suggest that there exists a core of countries that are the most
active in sending and receiving FDI in Africa. To identify these core actors,
we use the K-core algorithm (Batagelj and Zaversnik 2003). The network in
Fig. 13 presents the result of a K-core analysis of the FDI network. In the
graph, central actors in the core are highlighted in black. This cohesive group
of actors includes not only the most central actors but also the ones that have
a higher number of links among themselves. In this group, we can find South
Africa, Egypt, Kenya, Cameroon, Mozambique, Zimbabwe, Ghana, Nigeria
as well as Great Britain, France, USA, Italy, and Switzerland.

On the opposite extreme, on the outskirt of the networks is the periphery
where we find the countries with fewer connections (grey). The countries in
the periphery are those that completely depend on a single investor. This is,
for instance, the case of Mali (MLI), Malawi (MAY), and Swaziland (SWZ),
Liberia (LBR), or South Sudan (SDN). In this periphery, we also find investor
countries that are concentrating their resources only in one or a few African
countries. For instance, this is the case of Germany (DEU), Turkey (TUR),
and Thailand (THA).
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Fig. 13 K-core groups in the FDI network (2003-2019) (Note Nodes represent coun-
tries and ties represent FDI. Color intensity indicates core actors in the network.
Source Authors’ elaboration based on the FDI Markets data)

In between the core and the periphery, there is a semi-periphery (grey).
Here we find China, Denmark, Switzerland, which are investing in Cote
D’Ivoire (CIV) and Tanzania (TZA). India, Japan and Israle that are investing
in east-central Africa including Ethiopia, Uganda and Rwanda.

4 Conclusions

In this chapter, we use social network analysis to examine large-scale land
acquisitions (LSLA) in Africa and FDI in the Food, Beverages, and Tobacco
industry (FDI) to understand to what extent they are correlated and what
impact they have on growth.

We first review the geographic pattern of land investments across the conti-
nent and the transmission channels between LSLA and growth. There are
three possible main transmission channels between LSLA and growth in agri-
culture: investors may seek intensification or may use the extensive margin;
the acquisitions activity may be positively associated with the functioning
of land markets, which in turn positively impacts growth; large farms may
capture the advantages of scale-biased participation to modern value chains in
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agriculture. The possibility that foreign acquisitions of land could be associ-
ated with FDI in agro-industry emerges from our discussion as an innovative
research question.

We apply network analysis to examine foreign direct investments in land
and the agri-food industry (Food, Beverages, and Tobacco) to test whether
they are correlated; which investor countries do couple land acquisitions with
agro-industry investments; whether there is a process of concentration of FDI
flows in specific target African countries.

Results show that there exists a moderate and significant positive correla-
tion overall between the pattern of land acquisitions and investments in the
Food, Beverages, and Tobacco industry. This correlation has been overlooked
in the “land grabbing” debate.

However, we also found that investor countries do have different strate-
gies. Only a few countries systematically associate investments in the FDI
industry with LSLA in Africa, namely, the USA, Saudi Arabia, and Great
Britain. The centrality of these countries increases the overall correlation
between the two networks. Most other countries, by contrast, adopt a decou-
pling strategy because their productive FDI in agro-industry does not occur
in the same African countries where they made LSLA. This is, for instance,
the case of countries such as France and China, that never associate FDI and
LSLA investments. France and China are also very central actors in both the
networks analyzed, and this explains why the correlation between the two
matrixes is very weak.

Looking at receiving countries, only a few countries in Africa can attract
both agro-industrial investments and LSLA, namely, Mozambique, Ethiopia,
Ghana, and Nigeria. For other countries, the ability to attract FDI or LSLA
varies greatly. A specific algorithm to identify the most central and intercon-
nected countries (the k-cores analysis) showed that the agro-industry network
has a core-periphery structure where a set of central target countries receive
FDI by most investors, while peripheral countries only depend from one or
two investor countries.

For land markets, our analysis identified a distinct geography of acqui-
sitions in Africa through a “community detection algorithm” that identifies
groups of countries with similar patterns of acquisitions. A six groups parti-
tion in our analysis captures deep-seated influences on Africa such as those
exerted by France and Great Britain. It also identifies new players such as
the USA, China, and India; other European countries; East Asian countries
(Japan, Malaysia, and Singapore); the Middle East led by Saudi Arabia; and
finally a group dominated by South Africa mostly investing in central African
states.
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Agro-industry capital flows in Africa follow a different pattern that is unre-
lated to that leading to land acquisitions. At the core of the FDI network,
we find more dynamic African countries such as South Africa, Egypt, Kenya,
Cameroon, Mozambique, Zimbabwe, Ghana, Nigeria. At the periphery, there
are countries whose development mostly depends on one or a few specific
investors. This is for instance the case of Liberia or South Sudan.

Although there are positive links between land acquisitions and agro-
industrial investments, the factors that make a country attractive for land
investments are not necessarily the same that determine the ability to attract
manufacturing food processing. Indeed, African countries have a consid-
erable advantage in attracting land investments but many of them may
lack the conditions for effectively attracting investments for the subsequent
productive phases.

Agriculture in Africa has not been sufficiently linked to agro-industries,
and increasing private sector investment in this sector is a development objec-
tive (FAO-UNIDO 2010; UNDP 2018). International demand for “land” is
increasing and governments in Africa are often involved in the negotiations of
large scale land acquisitions (Cotula 2020). Therefore, we believe that a useful
policy indication for the land acquisitions debate is that governments could
require from investors effective coupling strategies between land and manu-
facturing investments, and on their part, they should have credible policies
for enabling such strategies.

Notes

1. The phenomenon of LSLAs emerged mainly since the 2007-2008 commodity
price boom through media reports; since timely and reliable data on investment
in agriculture and land were not available and hard to find for several reasons.
First, investments that do not go through multinational enterprises (MNEs) are
difficult to trace, and in the case of agriculture, there are many new non-MNEs
actors, often private equity or State-owned funds, sometimes specifically estab-
lished for investing in land acquisitions (UNCTAD 2009). Second, a recent
trend, such as land grabbing, may not be reflected in FDI data for a substantial
length of time because a transaction appears in FDI data only when it has been
fully paid (UNCTAD 2009). Other limitations include deals not being reported
if host governments see them as politically sensitive and existing reports and
databases having very different coverage.

2. Throughout this chapter we use the term agro-industry for industrial processing

activities linked to the manufacturing of food products, beverages, and tobacco
(FAO-UNIDO 2015).
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International Land Coalition in partnership with several research centers (CDE,
CIRAC, GIZ, GIGA) has published Land Matrix (Anseeuw et al. 2012b and
http://landportal.info/landmatrix). Land Matrix includes deals (purchase, lease,
or concession), at a different stage of negotiation (intended, concluded, failed);
transnational and domestic, initiated since the year 2000, and covering an area
of 200 hectares or more.

. The regional data for land availability are evaluated at the world level in the

Global Agro-Ecological Zones (GAEZ) project (Fischer et al. 2011). This assess-
ment provides estimates of six suitability classes condensed into three: prime
land, good land, and marginal and not suitable land. “Suitable land” is the sum
of “prime” and “good” land. “Gross balance” is suitable land minus cultivated.
“Net balance” is suitable land minus cultivated, forest, built, and protected. The
idea of “land availability” refers to the notion of net-balance.

. In Boserup, growing pressure on land implies increased use of labor with

associated diminishing returns until, eventually, a new, superior technique is
introduced. Yields per acre increase, but output per hour worked may decline
or stagnate. Boserup’s horizon is very broad, describing a sequence in which
land-use systems and techniques evolve in response to increasing population
pressure (Cuffaro 1997, 2002).

The authors regress the first difference of the log of various intensification vari-
ables against the log of the first difference of agricultural population density,
separately for Asian and African samples.

The Living Standards Measurement Study-Integrated Surveys on Agricul-
ture (LSMS-ISA) Initiative http://surveys.worldbank.org/lsms/integrated-sur
veys-agriculture-ISA collects households surveys panel data (over the period
2008-2020) through, nationally representative surveys in eight African coun-
tries, representing 45% of Sub-Saharan Africa’s (SSA) population.

The Land Governance Assessment Framework compares countries’ land situ-
ation in five areas (land rights recognition, land use planning, management
and taxation, expropriation, public provision of land information, and conflict
resolution) against global good practice via an ordinal ranking of some 80
dimensions that draws on input by local experts and stakeholders (Deininger
et al. 2011).

. Agribusiness has accounted the largest share of investors in land acquisitions

but governments, sovereign wealth funds (SWFs) and private sector finance
have been increasingly involved. For example, international pension funds have
been expanding and diversifying their portfolios to include more developing
world agriculture exposure.

Data of the Regional Strategic Analysts and Knowledge Support System
(ReSAAKS) are compiled for tracking implementation of the Comprehensive
Africa Agriculture Development Programme (CAADP).

Data from LSMS-ISA surveys in Ethiopia, Malawi, Niger, Nigeria, Tanzania,
and Uganda.
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12. Network density is equal to the number of lines present in the observed graph
divided by the maximum possible lines the graph could have if fully connected.
Formally, density = 2L/g(g — 1) were L is the number of lines observed and g
is the number of nodes in the graph.

13. Louvain community embedded in Pajek software for network analysis. To opti-
mize results, the Louvain algorithm was run on the network with no isolate
nodes and a resolution parameter of 0.5 and 10,000 repetitions.

14. The phenomenon of LSLAs emerged mainly since the 2007-2008 commodity
price boom through media reports. since timely and reliable data on investment
in agriculture and land were not available and hard to find for several reasons.
First, investments that do not go through multinational enterprises (MNEs)
are difficult to trace, and in the case of agriculture, there are many new non-
MNEs actors, often private equity or State-owned funds, sometimes specifically
established for investing in the land (UNCTAD 2009). Second, a recent trend,
such as land grabbing, may not be reflected in FDI data for a substantial length
of time because a transaction appears in FDI data only when it has been fully
paid (UNCTAD 2009). Other limitations include deals not being reported
if host governments see them as politically sensitive and existing reports and
databases having very different coverage.
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