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ABSTRACT

Available empirical evidence about the impacts of large-scale agricultural investments (LAls)
in low-income countries is skewed towards the assessment of economic benefits. How LAls
affect land use and the environment is less understood. This study assesses how small-scale
farmers living close to an LAl perceive the changes LAl's inflict on land use, land manage-
ment, and tree cover in Kenya, Mozambique, and Madagascar. It also investigates their
perceptions regarding LAl's impacts on the general environment and people's health, as
well as on employment opportunities, infrastructure, and conflicts. 271 small-scale farmers
were interviewed and their perceptions supported by a remote-sensing-based analysis of
land use and land cover changes. Results show that LAls contributed both directly and
indirectly to deforestation in Mozambique, triggered changes in small-scale farmers’ agricul-
tural land management in Kenya, and caused pastoralists to lose access to grazing land in
Madagascar. Despite some benefits from employment opportunities and infrastructure
improvement, the majority of respondents perceived the overall impacts of LAls as negative,
highlighting reduced access to land and water, pollution, health issues, and unsatisfactory
working conditions. We urgently need to invest in devising concrete transformative options
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to improve LAIls’ contribution to sustainable development in their host countries.

1. Introduction

Since the 2008 food—energy—finance crisis, transforma-
tive pathways towards increasing low-income countries’
agricultural production and national income while
simultaneously improving poor land users’ livelihoods
and well-being have still not been found. Increasing
demand for food from consumers in the global North,
as well as the 2008 food price spikes (Margulis and
McKeon 2013), have led both governments and private
investors to increasingly put money into agriculture in
low-income countries (Anseeuw et al. 2012; Cotula
2012). Investments come from around the globe, and
their target areas are likewise dispersed throughout the
world; most of them are located in Africa, Southeast
Asia, Latin America, and Eastern Europe (Nolte et al.
2016).

Large-scale agricultural investments (LAIs) into what
is often considered ‘idle’ or ‘underused’ land have been
propagated as potential win-win situations that make it
possible to meet various national-level development
objectives (Collier and Dercon 2014). Unlike the Land
Matrix Initiative (Nolte et al. 2016), we interpret the word
‘large-scale’ in ‘large-scale agricultural investments’ as

referring not only to the size of the cultivated area, but
also to economic size in terms of capital involved and
labour employed. LAIs were specifically seen as a solution
to rural poverty (The World Bank 2014). Accordingly,
many African governments met this renewed interest in
their agricultural sector with great optimism (The World
Bank 2011; Cotula 2012). Indeed, several studies have
shown that large investments in agriculture do have
a certain positive effect on local communities’ livelihoods,
for example through employment, newly generated live-
lihood opportunities, and the uptake of technological
farming practices, or by improving access to agricultural
inputs (Smaller et al. 2015; Deininger and Xia 2016).
However, with more empirical studies being done,
scholars have increasingly been finding negative
impacts of LAIs. In much of sub-Saharan Africa,
land tenure regimes are organized through customary
arrangements that are often poorly protected by stat-
utory law. For this reason, growing commercial
demand for farmland exposes rural populations to
increased risks of involuntary displacement and dis-
possession  of  valuable livelihood resources
(Schoneveld 2017). Recent research has documented
adverse livelihood impacts of LAIs such as loss of
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housing and farmland (through forced resettlement)
and loss of access to land and common-property
resources like water, pasture, and non-timber forest
products. These impacts increase people’s food and
income insecurity, reduce their capacity to cope with
shocks, and widen pre-existing inequalities intensify-
ing social conflicts (German et al. 2011; Schoneveld
et al. 2011; Ulrich 2014; Boamah and Overd 2016;
Oberlack et al. 2016; Hufe and Heuermann 2017;
Bottazzi et al. 2018). Further, LAIs are considered to
be a major driver of deforestation and environmental
degradation (Rudel et al. 2009; Gibbs et al. 2010;
Davis et al. 2015; Magliocca et al. 2020). Many LAIs
target small-scale farmers’ extensively cultivated
mosaic croplands or areas of great ecological signifi-
cance, such as wetlands, savannahs, and dry and
tropical forests (Anseeuw et al. 2012; Eckert et al.
2017; Schoneveld 2017; Zaehringer et al. 2018a).
Most LAls are therefore environmentally unsustain-
able, as confirmed by a review of case studies in sub-
Saharan Africa (Hufe and Heuermann 2017).
Moreover, achieving a profitable and reliable produc-
tion for the global market requires many LAIs to
install modern irrigation schemes, adding pressure
on scarce water resources especially in dryland con-
texts. Indeed, studies have shown that access to water
resources is an important criterion in selecting LAI
target areas (Rulli et al. 2013; Breu et al. 2016).

Nonetheless, the complex impacts that LAIs have
on land use and the environment remain poorly
understood. Most studies focus exclusively on direct
impacts occurring at the sites where LAIs are imple-
mented - for example, when diversified extensively
used cropland is converted into intensively managed
monoculture plantations. However, LAIs may also
affect land use and associated ecosystem services indir-
ectly, beyond the actual LAI site - for example, by
displacing cropland into forested areas (Zaehringer
et al. 2018a), polluting water resources (Muriithi and
Yu 2015), or decreasing water availability further
downstream (Zaehringer et al. 2018b). Empirical evi-
dence of such off-site impacts is scarce, and particu-
larly so with respect to land use and the environment;
this is due to the difficulty of establishing the causality
between changes observed at a spatially distant loca-
tion and changes on the LAIs premises (Carlson et al.
2018; Meyfroidt et al. 2018). Assessing these links
requires an interdisciplinary approach combining
quantitative methods to measure and observe land
use changes in space and time with a qualitative in-
depth case study assessment.

The present study addressed this research gap by
empirically investigating the consequences of LAI estab-
lishment in three African countries. As LAIs are entering
rural areas dominated by small-scale land users, they are
likely to affect people through changes in land use and the
environment. We focused primarily on assessing how
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land users living close to an LAI perceive the changes
LATs inflict on land use, land management, and tree
cover. To verify and support their perceptions, we
assessed land cover and land use change on the LAIs
premises and in their surroundings using remotely
sensed data. To complement our assessment, we also
asked about land users’ perceptions regarding LAT’s
impacts on the general environment and people’s health,
as well as on employment opportunities, infrastructure,
and conflicts. This helps to comprehend why land users
might prefer LAIs to remain operational despite adverse
environmental impacts. With our study, we provide
novel evidence on the under-researched aspect of land
use and environmental change in the context of large-
scale investments on land in low-income countries.
Broadening our understanding of the diverse ways in
which LAIs affect land use and the environment is
a prerequisite for eventually proposing and negotiating
pathways that enable LAIs to improve their contributions
to achieving the 2030 Agenda’s sustainable development
goals (United Nations 2015).

2. Methods
2.1. Overall approach

We took an empirical, case-study based approach and
focused on a specific number of LAI cases in each of the
three project countries of Kenya, Mozambique, and
Madagascar. Our aim was to assess how LAIs directly
and indirectly lead to (1) land use change, (2) changes in
land management, (3) tree cover change, and (4) how
they affect wider aspects of sustainable development
including employment, the environment, health, infra-
structure, and conflicts. By land use, we mean the broader
types of use of land, such as subsistence crop production,
commercial crop production, or pasture; whereas land
management includes the types of crops planted and
technologies or practices applied to manage the land.
We chose a mixed-methods approach, focusing on struc-
tured interviews with small-scale land users and support-
ing this with a remote-sensing-based analysis of land use
and land cover change. According to our definition of
LAI in the context of this study, an LAI need not neces-
sarily cover a large area if it involves a great amount of
capital or has a large number of employees.

2.2. Study areas

Our study was part of the ‘African Food,
Agriculture, Land and Natural Resource Dynamics,
in the context of global agro-food-energy system
changes (AFGROLAND)’ project, which aimed to
understand how changes in the global agro-food-
energy system affect countries in Africa. The project
investigated the economic, social, and environmen-
tal impacts of changes in land use patterns driven by
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global development trends in Kenya, Mozambique,
and Madagascar. In each country, we selected
a number of LAIs for our in-depth assessment
from a larger list of LAIs that had been inventoried
in a first stage of the overall project. In total, we
investigated 13 LAIs representing a variety of crops
produced in the three countries. In Madagascar, the
selection of LAIs was challenging. Many planned
projects were abandoned before the start of produc-
tion due to difficulties with land tenure, accessibil-
ity, political instability, and other issues; others went
out of production after the 2008 food price crisis.
Indeed, one of the two LAIs presented here aban-
doned production very shortly before we conducted
our study. In Mozambique’s Monapo district, one of
the sampled LAIs went bankrupt shortly after our
study. We decided to present these cases nonethe-
less, as the highly dynamic nature of LAIs in Eastern
Africa is an important aspect of this phenomenon of
globalization, and we can learn from the impacts of
failed LAIs for the future.

For the purpose of this synthesis effort, we aggre-
gated the 13 LAIs into six cases for comparison based
on a combination of the crops they produce and the
administrative and climatic context in which they
operate (Table 1, Figure 1). Cases 1 and 2 are situated
in Kenya, in the upper Ewaso Ng’iro basin, including
parts of Laikipia, Meru, and Nyeri counties. The
climatic conditions range from semi-humid to semi-
arid and arid (UNEP/GRID 2017). Two distinct rainy
seasons determine the cropping calendar. The major-
ity of the rural population are small-scale farmers;
who own about two hectares of land per household
on average (Wiesmann 2008; Ulrich et al. 2012), they
practise a combination of crop farming and livestock
keeping, mostly for subsistence but partly also for sale
on local markets. Purely pastoral systems dominate in
the drier areas. The presence of LAIs has increased
considerably over the last 20 years (Eckert et al.
2017). They focus on producing either vegetables
(e.g. runner beans, broccoli, kale) (Case 1) or flowers
(Case 2), mostly for the export market. Only a small
part of the vegetables is sold on the Kenyan market.

Cases 3 and 4 are located in Mozambique, in the
west and east of the Nacala corridor, in Gurué and
Monapo districts, respectively. They represent two
different agroecological zones. While Gurue has
a temperate climate, Monapo has a semi-arid to
subhumid one (The World Bank 2006). The moun-
tainous, temperate areas of Gurué have been used
for tea plantations - Mozambique’s largest — since
colonial times. The area has attracted different types
of agricultural investors since around 2003 (Joala
et al. 2016). Local production systems have changed
tremendously since non-governmental organizations
(NGOs) and aid agencies began to promote soy-
beans (Di Matteo et al. 2016). Today, soybeans are

Table 1. Case study characteristics and overview of methods applied.

Madagascar

Mozambique

Kenya

Case 6

Case 5

Case 4

Case 3

Case 2

Case 1

Case study characteristics

Number of LAls per case
County/district/region
Crops produced

Rainfall (mm)

lhorombe

Boeny
Jatropha

Monapo
Vegetables, banana, soy

Laikipia Gurue
Soy, macadamia

Laikipia
Vegetables

Maize
600-1,000

1,000-1,500

800-1,000
1 (banana) abandoned, 2

Flowers
1,400-2,000

600-1,200

600-1,200
Running

Running

Abandoned

Running

Running

Operational status of LAl

running
2007-2013

2010

2009

2003-2013 2009-2012

2000-2005

Date of LAI

establishment

Methods applied

Sentinel 2 and Google Earth; visual

Sentinel 2 and Google Earth; visual

Remote-sensing data and Landsat 5 and 8; supervised Landsat 5 and 8; supervised Landsat 5 and 8; supervised Landsat 5 and 8; supervised

interpretation, digitization

interpretation, digitization

classification
2000-2015

classification
2000-2015

classification
2000-2016

classification
2000-2016

analysis
Observed time period

2010-2018

2010-2018

45
40/5

60
25/35

40

Number of interviews

19/6

46/6

39/10

22/18

Male/female respondents
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Figure 1. Overview of the study area in Kenya, Mozambique, and Madagascar, showing the approximate locations of the cases.

by far the main cash crop grown by small-scale  in Monapo district, we chose LAIs established
farmers in the district (Joala et al. 2016). Case 3  between 2007 and 2013 that are at least partly for-
represents LAIs established between 2009 and 2012  eign-owned. They produce soybeans, banana, and
that produce soy and macadamia nuts. For Case 4,  vegetables. The LAIs in both cases are representative
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of the most recent wave of LAIs in the Nacala
corridor. They produce for the national (soybeans,
vegetables) as well as the international market
(macadamia and banana). In both districts, the
local population’s main livelihood income stems
from small-scale rainfed farming of maize and
pulses.

Case 5 is located in the Boeny region in the north-west
of Madagascar. This area is characterized by a tropical
savannah climate with an annual rainfall of about
1,500 mm and a 6-month dry season in winter
(Oldeman 1990). The LAI was granted a concession of
2,000 hectares by the national government and started
planting jatropha in 2009. However, until 2015 no more
than 600 hectares were planted in two villages (Soafilira
et al. 2015). Although no published information is avail-
able, we know from our own investigation that the LAI
was abandoned before January 2017, probably at some
point in 2016. Case 6 is located on the IThorombe plateau
in the southern highlands. Thorombe is a typical pastoral
region that receives less than 1,000 mm of rainfall per year
(Oldeman 1990). Besides raising zebu cattle, local land
users also plant rainfed rice in small depressions and
maize for subsistence.

2.3. Land user interviews

We obtained information about small-scale farmers’ per-
ceptions of LAI impacts on land use, land management,
tree cover, and general aspects of sustainable develop-
ment by conducting structured interviews. To select the
respondents, we generated random coordinates within
a one- or two-kilometre buffer, depending on the popu-
lation density around each LAI, in ArcGIS. In each coun-
try, we worked with enumerators who were familiar with
the context and spoke the local language. The enumera-
tors approached the household closest to each generated
random point and introduced the purpose of our
research project, the academic institutions involved, and
the planned use of the data. They then asked whether the
household member most knowledgeable about the
household’s land use activities would be willing to parti-
cipate in an interview. If this household member refused
to participate, they continued to the next closest house-
hold until they obtained a household member’s consent.
Through this approach, we avoided biases in the selection
of households, which might have occurred if households
had been selected to participate in the study through
village authorities. As such, we are confident that the
interviewed sample of land users is representative of the
population living near the studied LAIs and that we can
draw conclusions regarding the impacts of the studied
LAI cases. In total, we interviewed 271 land users -
between 85 and 94 land users per country (Table 1).
The majority of the respondents were men, except in
Kenya; in Mozambique and Madagascar, women often
declared that they would prefer their husbands to answer

our questions. The enumerators conducted the inter-
views from October to December 2016 in Mozambique
and in January and February 2017 in Kenya and
Madagascar.

We applied the same interview guide in all three
countries, with some adaptations to the different contexts
(Zaehringer et al. 2018a, 2018b) (the original interview
guides are provided in the Supplemental Materials S4).
The guide consisted of open and closed questions on four
main topics: (1) general household characteristics and
employment with the LAI; (2) perceived changes in agri-
cultural land use and land management and their link to
the LAL; (3) perceived tree cover changes in the land-
scape; (4) perceived direct impacts of the LAI on the
household in general, the environment, health, infra-
structure, and conflicts. To be able to link the interview
data to spatially explicit LULC change results, we made
sure to use the same LULC categories as we did for the
remote sensing analysis, when asking the respondents
about perceived LULC changes. The enumerators held
the interviews in the respective local language, taking
written notes, which they later translated into English. If
permission was given, interviews were recorded to sup-
port the written notes if needed.

The first author of this paper coded qualitative infor-
mation and transferred it into a database to calculate
frequencies of responses using the R statistical software
(R Core Team 2015). We further checked for significant
associations between the cases and the different catego-
rical variables using a Pearson’s chi-square test. If the
expected frequencies of one or more cells were smaller
than five, we used Fisher’s exact test instead (Field et al.
2012). For the one quantitative variable in our sample, we
first used a Levene’s test to check whether the data met
the assumptions for a one-way ANOVA, and then con-
ducted a one-way independent ANOVA (Field et al.
2012).

2.4. Land use and land cover change analysis

In order to verify and support small-scale farmers’ per-
ceptions regarding on- and off-site land use and land
cover (LULC) changes in the surroundings of LAIs and
how they are linked to the establishment of the LATs, we
analysed LULC within a 5-km radius around, as well as
on the premises of each LAl in our six cases (Table 1). We
chose the specific size of buffer based on the information
from interviewed land users, that they cultivated fields
and collected firewood within about 5 km from their
villages. In this way, we increased the chances of captur-
ing remotely sensed LULC changes caused by land users
living close to the investigated LAL The LULC classes
were defined reflecting the typical vegetation covers and
land uses present in sub-Saharan Africa. More specifi-
cally, we differentiated the following key classes: forest,
grassland, shrub- and bushland, cropland, waterbodies,
settlements, and bare soil or rocks. For Cases 1 to 4, we
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automatically classified LULC at two distinct times. For S - z
the two points in time, we chose Landsat satellite data et = =
captured shortly before the establishment of the LAIs, i.e. “_3 © § e & % -
in 2000 and 2002, respectively, and in 2015 and 2016. The £ glgecegees
selection and compositing of cloud-free Landsat surface g || |2 %
reflectance products, which are already geometrically % 2= =
coregistered, orthorectified and atmospherically cor- 3 |8 _
rected, as well as the subsequent supervised classifications SR = 5—::
were performed using the Google Earth Engine cloud S w| R _B
computing environment. In order to obtain accurate = g 558 5 S g8
land use and land cover maps for each of our ‘pre’ and z ; 2
‘post’ satellite data stack consisted of a dry and a wet g = 2
season Landsat composite. Such seasonal composites e
representing key phenological stages are helpful in separ- : = =
ating certain land cover and land use classes (Griffiths s S g
et al. 2013, 2014). After the classification and a rigorous S T go\° £ o ; -
accuracy assessment, we conducted a spatial LULC Y S RIRBERR
change analysis for the period in between. The intention “_g 5 a
was to investigate the direct impacts of LAIs on LULC £ e g E
and to identify overall LULC trends in the case study g '§ - -
areas in order to put respondents’ perceptions into 2 18 s =
2
a broader context of landscape change. = |= é 3
The kappa accuracies of the supervised classifica- = - b3 S
tions range between 82% and 90%, with values > 80% s SRR R
considered a strong level of agreement (Congalton 2 Mk ;
and Green 2008; McHugh 2012). LULC changes é e 2
were assessed by applying a post-classification pixel- ° = 2
to-pixel comparison and creating cross-tabulation T%:L _
matrices for the observed periods. Detailed informa- e = 2
tion on the classification algorithm and validation z ! -
methods applied for Cases 1 to 4 are provided in 5 YEsess ; o
Eckert et al. (2017) and Zaehringer et al. (2018a). f_% 8 ;': & 25% <
For Cases 5 and 6, we assessed LULC changes by < = A
means of visual interpretation and manual digitiza- £ e E g
tion of very-high-resolution satellite imagery accessi- G % N g
ble through Google Earth Pro (Google Earth Pro % 1 |= £ 2
2017). In this comparative study, we present percen- = E g z
tage area losses and gains for the most important §_ - ;\Q . : - g
LULC classes within the buffer areas. : 3*; SR AR 2
© S b )
2 T z
< £ 2 2
3. Results o = G
= 2
3.1. Changes in agricultural land use ) < Py
S = G
Our spatial data analysis revealed that several LULC % % ‘éi
changes occurred both in and around the active LAIs £ g n 5
between the two points in time analysed (Table 2; g _g g <=§
Figure 2). In all cases, LAI establishment had led to loss ° r_§_ 5 “,;
of forest and small-scale cropland. While it was mostly ; % e N
forest in some cases, in others the LAIs had been estab- E % < E g
lished on previous small-scale cropland or on grassland, v v B % :—5
fallow land, and bush- and shrubland. In line with this, S 5 & =2 o
. . < = [} [} o
the agricultural land use changes perceived by respon- o L _z > ;
dents were significantly different between the cases § o 5% _% 53 2 5 33
(Table 3). R §23. 5225|585
Looking at changes within the LAIs’ perimeters, L £ g g ; 2g g gg 8¢
the studied LAIs in Kenya had mainly converted =S SENOo=wOo<[Of
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Case 1

o 5D X

mcao—-T3oNOZ

Legend

M ®  Interviewed households

a [ 1-km or 2:km buffer

d [ study area buffer

a Selected LULC changes

B Forestto LAI

9 / B smaliscale cropland to LAI
ajll I otherto LAI

S ‘\ Il Forest to small-scale cropland
C Other to small-scale cropland
a [0 Grassland to forest

r |l I Grassiand to LAI

Figure 2. LULC change maps of the analysed Cases and LAls. The maps follow the sequence given in Table 3. Kenya: Case 1 and
2, Mozambique: Case 3 and 4, Madagascar: Case 5 and 6. The maps indicate only the most important class changes.

small-scale cropland and other land (bare soil, grass-
and fallow land, bare land, bush- and shrubland, and
small waterbodies) into large-scale monocultures,
water storage dams, and buildings (Table 2,
Figure 2). Cases 1 and 2 are technologically devel-
oped, with fields connected to efficient irrigation net-
works and some of them even equipped with artificial
lighting. Particularly in Case 2, land use conversion
on the LAI premises included the construction of
large greenhouses and water storage dams. We also
observed that the LAI areas in these two heavily
industrialized cases are smaller than in the other
cases. For Cases 1 and 2, only about one-quarter of
the respondents reported a decrease in the size of
their cropland, and very few related this to the estab-
lishment of an LAI (exclusively in Case 2) (Table 3).
One respondent in Case 1 said that an LAI had
purchased part of the communal grazing land. In
Mozambique, in Case 3, the LAI was established
partly on small-scale cropland and partly on forested
land, while in Case 4, the LAIs mainly converted
small-scale cropland. Correspondingly, Case 4 had
the highest percentage of respondents attributing
a reported decrease in their cropland to the establish-
ment of an LAI The average size of cropland lost,
however, was larger in Case 3, at four hectares, than
in Case 4 (two hectares). In Madagascar, the situation
was different, as the LAIs had been established almost
exclusively on extensive grasslands. In Case 6, all 35
households reporting a decrease in their grazing land

said it was because of the LAI, which received large
areas of grazing land based on negotiations with the
local chief. These households lost access to shared
grazing land between 5 and 147 hectares in size.
They somewhat adjusted to the decrease in available
grazing land by reducing livestock numbers or by
taking their livestock to graze on neighbouring com-
munities” land.

In the 5-km buffers around the LAIs, we specifi-
cally examined what type of land had been affected by
the expansion of small-scale cropland (Table 2). In
Kenya, this was mainly land in the category ‘Other’,
which mainly includes grassland, fallow land, and
bush- and shrubland, representing Kenyan savanna —
a mixed woodland-grassland ecosystem; it was thus
mostly uncultivated and unmanaged land. Although
about half of those respondents in Kenya who
reported a change in the size of their own cropland
said that it had increased, this was not related to the
LAIs in any way. In Mozambique, where remote
sensing showed that most of the new cropland had
been established at the expense of forest, this was at
least partly related to the displacement of small-scale
farmers’ cropland by the LAI In Case 3, where 71%
of small-scale farmers who had lost cropland to an
LAT had received some financial compensation from
that LAIL 65% had acquired new cropland. And even
in Case 4, where only 5% reported having received
a compensation, 45% had replaced their lost cropland
with new cropland. In both cases, the new cropland
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Table 3. Reported changes in small-scale farmers’ agricultural land use. Percentage values are presented only for samples larger

than five.
Kenya Mozambique Madagascar
Overall Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Statistics
Net changes in cropland size (n=271) (n=40) (n=60) (n = 49) (n =52) (n = 25) (n = 45) )(2 = 38.67
Change in cropland size 47.6 57.5 45 75.5 48.1 44 13.3 p < 0.001
(n=129) n=23) (n=27) (n =37) (n = 25) (n=11) (n=26)
Increase in cropland size 41.1 435 51.8 27.0 20.0 81.8 833 X° = 2093
Decrease in cropland size 589 56.5 48.2 73.0 80.0 18.2 16.7 p < 0.001
Net changes in grazing land size (n = 140) (n=34) (hn=252) (n=5) (n=3) n=29) (n =37) X = 49.82
Change in grazing land size 35 235 11.5 0 94.6 p < 0.001
(n = 49) (n=298) (n=6) (n=0) (n=0) (n=0) (n = 35)
Increase in grazing land size 14.3 75 16.7 0 p < 0.001
Decrease in grazing land size 85.7 25 83.3 100
Reasons for decrease in cropland (n=76) (n=13) (n=13) (n=27) (n = 20) (n=2) (n=1)
Land taken by LAI 57.9 0 7.7 88.9 95.0
Environmental factors 9.2 23.1 30.8 0 0
Used by relatives 9.2 15.4 30.8 0 5.0
Left fallow 4.0 7.7 0 0 0
Lack of market 4.0 23.1 0 0 0 p < 0.001
Used for settlement 4.0 0 23.1 0 0
Increased livestock production 2.6 15.4 0 0 0
Low yield 13 7.7 0 0 0
Pollution from LAI 13 0 7.7 0 0
Other 6.5 7.7 0 111 0
Land taken by LAI (n =271) (n=40) (n=60) (n = 49) (n=52) (n = 25) (n = 45) X = 94.43
284 0 17 63.3 385 55.6 p < 0.001
Size of land taken by LAl (ha) (n=72) (n=0) (n=1) (n = 30) (n = 20) (n=0) (n =21)
Minimum 0.5 0.5 0.5 5.0
Maximum 147 25.0 5.0 147.0
Mean (SD) 11.6 (£ 24.7) 39 (x50 21(x1.2) 32.2 (£ 38.8) p < 0.01
Type of land taken by LAI (n=177) (n=0) (n=1) (n =31) (n = 20) (n=0) (n = 25)
Cropland 67.1 100 100 0
Grazing land 329 0 0 100
Consequences of LAl taking land (n=77) (n=0) (n=1) (n=31) (n = 20) (n=0) (n = 25) x> = 31.02
Received compensation 35.1 71.0 5 12 p < 0.001
(n=177) (n=0) n=1) (n =31 (n = 20) (n=0) (n = 25) x2 = 24.95
Acquired new land 37.7 64.5 45 0 p < 0.001
Previous use of new cropland (n =29 (n=0) (n=0) (n = 20) 9) (n=0) (n=0)
Forest 65.5 60 77.8 ns
Cropland 276 40 0
Bush 6.9 0 222

had been established mainly at the expense of forest.
Overall, 28% of all interviewed households in our
study (n = 271) had lost land to an LAIL

3.2. Changes in the management of agricultural
land

Whether respondents had changed the way they
managed their cropland since they had begun to
cultivate differed significantly between the cases
(Table 4). Overall, about 38% of the respondents
(n = 266), most of them in Kenya, reported a cropland
management change. Most frequently, this involved
a change of seed varieties or the entire crop, mechan-
ization for tillage, and a reduction in irrigation.
However, some households actually increased their
use of irrigation. The main reason given for these
changes was lack of water. Whether respondents per-
ceived the LAI to be the cause for the changes they
implemented on their cropland, was significantly dif-
ferent between the cases. Of those respondents who
reported a change in their cropland management,
37% (n = 38) in Case 2 and 15% (n = 26) in Case 1

related this to the LAIs, mainly because they per-
ceived them to use an excessive amount of river
water. In Case 3, in Mozambique, although only
38% of the respondents (n = 45) mentioned a change
in their cropland management, 87.5% of these
(n = 16) said this was due to the loss of land to the
LAIs. The decrease in available land had caused
households to abandon certain crops (e.g. rice, sun-
flowers, soy) that they had grown before. In Case 4,
although one-fifth of the respondents (n = 52)
reported a change in their cropland management,
only few linked it to the LAIs. Most said they had
wanted to increase yields and income from the sale of
crops. In Case 5, in Madagascar, 24% of the respon-
dents (n = 25) said they had changed the way they
managed their cropland; this mainly involved the
introduction of new crops (e.g. chilli, tomatoes), use
of fertilizers, and irrigation. In one case, the house-
hold had abandoned their own crop production after
having found employment with the LAL

Looking at the management of grazing land, only
11% of all households with livestock (n = 140)
reported a change, mostly in Kenya. There, the
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Table 4. Reported changes in agricultural land management. Only responses with a total percentage value five or more are
presented, and percentage values are given only for samples larger than five.

Kenya Mozambique Madagascar

Overall Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Statistics
Change in cropland management (n = 266) (n =39 (n = 60) (n = 45) (n =52) (n = 25) (n = 45) )(2 = 68.58
Yes 38.4 71.8 65 37.8 19.2 24 44 p < 0.001
LAl responsible for change (n =97) (n = 26) (n = 38) (n =16) (n =10) (n=15) (n=2) p < 0.001
Yes 41.2 15.4 36.8 87.5 30
Reasons (several responses possible) (n = 96) (n=27) (n = 36) (n =15) (n =10) (n=26) (n=2)
Lack of water 28.1 44.4 36.1 6.7 0 16.7
Desire to increase yield 18.8 14.8 25 0 20 16.7
Land taken by LAI 14.6 0 0 733 30 0
Desire to increase income 8.3 37 5.6 0 20 50
Other 30.2 37.1 333 20 30 16.7
Type of change (several responses possible) (n = 88) (n =28) (n = 38) (n =10) (n=4) (n=26) (n=2)
Change/abandonment of crop 43.2 39.3 31.6 80 66.7
Change of seed variety 30.7 46.4 36.8 0 0
Less irrigation 13.6 21.4 15.8 0 0
Use of tractor for tillage 12.5 25.0 10.5 0 0
Change of agricultural inputs 1.4 3.6 18.4 0 16.7
More irrigation 10.2 10.7 13.2 0 16.7
Adoption of SLM" practices 8 0 184 0 0
Change in grazing land management (n=140) (hn=34) (n=52) (n=15) (n=3) (n=29) (n=37) p < 0.001
Yes 10.7 235 135 0 0
Reasons (n=15) (n=298) (n=7) (n=0) (n=0) (n=0) (n=0) ns
Overgrazing 333 25 429
Drought 26.7 25 28.6
Desire to increase milk production 20.0 25 143
Personal reasons 6.7 12.5 0
NA 133 12.5 14.3
Type of change (n =15) (n=298) (n=7) (n=0) (n=0) (n=0) (n=0) ns
Increased stall feeding 46.7 62.5 28.6
Rotational grazing 20.0 12.5 28.6
Abandonment of livestock keeping 133 25 0
Change in cattle breed 6.7 0 14.3
NA 133 0 28.6

'Sustainable land management.
main changes included increased stall-feeding, the  (Table 5). Nearly all respondents in Kenya and

introduction of rotational grazing, the abandonment
of livestock breeding, or a change in the breed of
cattle. The main reasons given were overgrazing,
drought, the desire to increase milk production, and
personal reasons. In the other cases, respondents did
not report any changes in their grazing land
management.

3.3. Tree cover changes

The changes in tree cover perceived by respondents
were significantly different between the cases

a majority in Mozambique did notice a change in
tree cover. In Madagascar, not a single respondent
observed any change, as tree cover is generally very
low in Case 5 and even more so in Case 6. The
specific types of tree cover changes observed by the
respondents differed significantly between cases.
Three-quarters of all respondents (n = 271) perceived
a decrease in natural or planted tree cover in their
surrounding landscapes. In Cases 3 and 4, in
Mozambique, the remote-sensing results clearly sup-
port these perceptions; in both cases, we found a loss
in tree cover of 9.4% between 2000 and 2015 (See

Table 5. Perceived changes in tree cover in the landscapes surrounding the LAls. Percentage values are given only for samples

larger than five.

Kenya Mozambique Madagascar
Overall Case1 Case2 Case3 Cased4 Case5 Case6 Statistics

Perceived changes in tree cover (n=271) (n=40) (n=60) (n=49) (n=52) (n=25) (n=45) 2 =185.89
Yes 64.9 100 96.7 714 82.7 0 0 p < 0.001
Specific change (n=176) (n=40) (n=58 (=35 (n=43) (h=00 (=0
Increase in planted tree cover 22.7 17.5 55.2 0 2.3 p < 0.001
Decrease in natural or planted tree cover 75 75 431 100 97.7 ’
Other 23 75 1.7 0 0
Reasons for tree cover change (several responses (n=176) (n=40) (n=58) (n=35) (n=43) (h=0) (h=0)

possible)
Decrease: Expansion of agriculture and 39.8 229 5.2 743 74.4

settlements
Decrease: Exploitation of wood resources 35.8 52.5 46.6 20 18.6
Increase: People planting trees on their land 22.7 225 483 8.6 0
Other 17 2.1 0 0 7




Table S2). By contrast, in Case 1, in Kenya, where the
majority of the respondents likewise perceived the
tree cover to have decreased, remote-sensing results
showed a slight increase by 1.5%. Case 2, also in
Kenya, is an exception: Here, 55% of the respondents
(n = 58) had noticed an increase in planted tree
This is supported by the remote-sensing
results, which indicate that the tree cover increased
by 4.1% between 2000 and 2016 (See Table S2).

The main reasons given for a decrease in tree cover
are the expansion of other land uses — mainly cropland,
but also settlements — and the exploitation of wood
resources for timber, firewood, and charcoal production
(Table 5). The importance of these reasons differs
between Kenya and Mozambique: In Kenya, the exploi-
tation of wood resources is more important than land
expansion, whereas it is the other way round in
Mozambique. Some of the other reasons mentioned
by few respondents were dry spells, tree diseases, less
strict enforcement of logging bans, forest fires, water
pollution affecting tree growth, and elephant damage
(in Kenya), as well as population growth in general
(mainly in Mozambique). The only reason given to
explain the observed increase in tree cover was that
individual land users planted trees for a variety of
purposes, including as windbreaks, to create aesthetic
value (in Kenya and Mozambique), to provide shade, to
increase rainfall, to improve environmental conditions
more generally, to expand their supply of wood

cover.

a) b)
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resources or timber (for sale), and for use in agrofor-
estry (only in Kenya).

A few respondents perceived a direct link between
the LAIs and a change in tree cover. This was most
pronounced in Case 4, in Mozambique, where five
respondents linked the decrease in tree cover to
mainly one LAI having cleared trees. In Case 1, in
Kenya, one respondent mentioned the same reason.
In Case 2, two respondents explained a perceived
decrease in natural tree cover with the LAIs’ demand
for construction wood, whereas, conversely, one
respondent attributed a perceived increase in tree
cover to an LAI planting trees as a windbreak. One
other respondent mentioned that one of the LAIs had
provided tree seedlings to the surrounding house-
holds, which had led to more trees being planted.

3.4. Other perceived impacts of LAls

The majority of the households interviewed (41.1%,

= 270) perceived that the LAIs had exclusively
negative impacts on their household, while only
22.6% stated that the LAIs had exclusively positive
impacts (Figure 3). Another 14.1% perceived both
positive and negative impacts, and 22.2% did not
perceive any impact at all. However, this differed
significantly between cases (p < 0.001). In Case 4, in
Mozambique, 71.2% of the respondents (n = 52) per-
ceived only negative impacts, whereas in Case 5, in
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Figure 3. Perceived impacts of LAls on (a) households, (b) the environment, (c) people’s health, (d) infrastructure, and (e)
conflicts, as well as (f) overall preference of households for LAl companies to stay or leave; all expressed as percentages of
households reporting impacts or no impacts (a—e) or a certain preference (f).
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Madagascar, 85% of the respondents (n = 25) per-
ceived exclusively positive impacts.

Increased employment opportunities were mentioned
most frequently across all cases by respondents reporting
exclusively positive impacts (49.2%, n = 61). As employ-
ment opportunities are often mentioned as a benefit for
local communities in the public discourse on LAls, we
would like to provide some more details regarding this
aspect. Whether households had someone employed
with the LAI currently, previously, or never before, was
significantly different between the cases (Table S3). At the
time of the interviews, overall, about 13% of all respon-
dents (n = 270) had at least one member working for the
nearby LAIL This was most common in Case 3, in
Mozambique, where about 33% of respondents (n = 49)
had a household member currently employed by the
nearby LAI, whereas in Cases 1, in Kenya, and 6, in
Madagascar, this was very rarely the case. Overall, about
28% of households (n = 270) had previously had mem-
bers employed. In Case 5, in Madagascar, consisting of
the jatropha-producing LAI that collapsed shortly before
we conducted the interviews, 80% of the households had
worked for the LAI (n = 25). However, the majority of all
interviewed households had never had members working
for any of the LAIs. Respondents mentioned many rea-
sons for this, which differed significantly between the
cases, the most important one being that it was difficult
to find a job. This indicates that there is an unfulfilled
demand for employment opportunities with LATs, espe-
cially in Cases 4, in Mozambique, and 6, in Madagascar.
In Kenya, the majority of respondents were already
employed elsewhere, ran small private businesses, pre-
ferred to work on their own farms, or were generally not
interested in working for an LAI Perceived bad working
conditions were an important reason why respondents
did not want to work for an LAI in Case 3, in
Mozambique.

After employment, improved security in the area
was the second most frequently mentioned positive
impact reported (8.2%, n = 61) (Figure 3), although it
was mentioned only in Cases 1 and 2, in Kenya. The
impact mentioned most frequently by respondents
who reported exclusively negative impacts was loss
of land to the LAI (28.8%, n = 111); this was men-
tioned in Cases 3 and 4, in Mozambique. Other fre-
quently mentioned negative impacts included air
pollution from chemicals (9.9%), mainly in Cases 1
and 2, in Kenya; blocked footpaths (9.9%) in Cases 3
and 4, in Mozambique; and general disregard of local
communities’ needs (9.9%), mainly in Case 6, in
Madagascar.

In terms of adverse environmental impacts, 58.8%
of the respondents (n = 262) did perceive the nearby
LAI to have affected the environment (Figure 3).
Case 2, in Kenya, had the highest percentage of
respondents perceiving environmental impacts of
the LAI (84.5%, n = 58), and Case 5 in Madagascar

the lowest (24%, n = 25). The most commonly
reported environmental impact was air pollution
(38.3%, n = 154), mentioned mainly in Cases 1, 2,
and 6. This was followed by reduced availability of
river water (20.1%) in the same cases, and water
pollution from chemicals (14.3%) mainly in Case 6.
Respondents attributed the reduced availability of
river water to the LAI’s use of river water to irrigate
its crops; to mechanized ploughing, which brought
more sediments into the streams; and to the in-
migration of LAI workers, which led to an overuse
of groundwater wells. One respondent in Case 6 sta-
ted that he believed the LAI had stopped the rain on
purpose because they did not need a lot of rain for
their maize plantations; lack of rain mainly affected
the drinking water supply for the zebu cattle. Water
pollution, in Case 6, was attributed to pesticides that
the LAI used on its maize plantations; the runoff
from the fields carried the chemicals into the river,
polluting the water that the respondents used for
cooking. One respondent went as far as to suggest
that the LAI purposely polluted local people in order
to be able to occupy their land.

Negative health impacts from the LAIs were reported
by 39.9% (n = 268) of the respondents, with the highest
percentage occurring in Case 2, in Kenya (71.7%,
n = 60), and the lowest in Case 5, in Madagascar
(8.3%, n = 24). Frequently mentioned impacts were
respiratory problems, reported by 40.2% (n = 107),
mainly in Cases 1, 2, and 6, as well as cold and diar-
rhoea, reported by 13.1%, mainly in Case 6; and expo-
sure to chemicals, mentioned by 11.2%. Infrastructure
was reported to have been built by the nearby LAI by to
40.1% of the respondents (n = 262), with the highest
percentage occurring in Case 5 (95.5%, n = 22) and the
lowest in Case 2 (21.7%, n = 60). Of the respondents
who reported a contribution to infrastructure by the
LAI (n = 84), 47.6% mentioned school buildings (in all
cases) and 31% a well (in Cases 5 and 6, in
Madagascar). Conflicts between the LAI and the sur-
rounding communities were reported by the majority of
the respondents (52.1%, n = 265). This was most pro-
nounced in Case 4, in Mozambique, with 92.3%
(n = 52) of respondents reporting a conflict, and least
pronounced in Case 5, in Madagascar (4%, n = 25). The
main sources of conflict mentioned were water use
(28.4%, n = 74), mainly in Case 1 and 2, and water
pollution (16.2%), in Case 2. In Case 4, which had the
highest percentage of respondents reporting conflicts,
only few respondents specified the reasons. Apart from
loss of access to land, these included some land users
being jealous of others who had found employment
with an LAI, and the mistreatment of workers.

Despite the various negative impacts of LAls
reported, the majority of the respondents (55%,
n = 262) stated that they preferred the nearby LAI
to remain operational. However, this again differed



widely between cases. In the two Kenyan cases, as
well as in the Malagasy Case 5, the majority of
respondents wished for the LAI to stay. (In Case 5,
respondents regretted that the LAI had stopped oper-
ating). In contrast, the majority of respondents
wished for the LAI to leave in the two Mozambican
cases and, most strongly so, in the Malagasy Case 6.

4. Discussion

Our results highlight a range of impacts of LAls on
surrounding farmers’ use and management of land,
tree cover, as well as on other aspects relevant for
sustainable development in Kenya, Mozambique, and
Madagascar.

Regarding the LAIS’ contribution to land use
change, we found that the LAIs were mostly estab-
lished on small-scale farmers’ cropland or grassland.
Only in one case in Mozambique did the LAIs clear
forest to make room for commercial crop plantations.
This finding is in contrast to those of other studies
which showed that LAIs acted as powerful drivers of
deforestation (Davis et al. 2015; Curtis et al. 2018;
Magliocca et al. 2020). Nevertheless, the Mozambican
case shows that the assumption that LAIs mainly
target degraded land to improve its production
value does not hold. Moreover, the remote-sensing-
based analysis showed that in the landscapes sur-
rounding the LAIs in Mozambique, the main LULC
change was from forest to small-scale cropland.
Combining this finding with information from land
users, we can confirm that at least part of this defor-
estation was indirectly linked to the establishment of
LAIs. In the Mozambican context, where forested
land was still available, part of the land users who
lost land to an LAI would mainly make up for this
loss by clearing new land for crop production. This
empirical evidence supports the land science theories
of indirect land use change and activity leakage
(Meyfroidt et al. 2018). While we did not find any
sign of displaced homes in our study, we provide
evidence that in the Mozambican Nacala Corridor,
local land users’ cropland was displaced through the
establishment of LAIs, at the detriment of natural
forest. In Madagascar, the LAI in Case 6 had
a direct impact on local land users’ pastures, part of
which were lost due to their conversion for mechan-
ized maize production. Whether intentionally or not,
governmental stakeholders often consider grassland
and pastures to be idle and underused land and there-
fore offer them to investors for the development of
commercial agriculture (Li 2014; Messerli et al. 2014;
Schoneveld and German 2014). Our case in
Madagascar shows that these are highly contested
decisions, as out of the six cases studied this was the
one that received the least support from local land
users.
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In Kenya, where land users were not dispossessed
of their land, we found that the LAIs had an indirect
impact on land management rather than land use.
Some respondents had switched to crop varieties
requiring less water or had reduced the irrigation of
their crops, because they had perceived a decrease in
river water availability — which they attributed to
LAIs’ excessive use of water for irrigation. A few
others abandoned potato farming due to perceived
water pollution from an LAI upstream that released
wastewater into the river. We would like to note that
this evidence is anecdotal and it is unclear how many
land users in the area did take such action due to
perceived environmental impacts from LAls.
Nevertheless, this confirms that water use and man-
agement is a highly contested issue between LAIs and
small-scale farmers in the Laikipia region (Ulrich
2014; Ngutu et al. 2018). As so far no quantitative
measurements are available to clarify who uses how
much water at what time of the year or who pollutes
water through what sources it remains a disputed
issue. While small-scale farmers have organized into
Water Resource Users Associations that regulate
access to and use of water (Kiteme and Gikonyo
2002), LAIs have invested in rainwater harvesting
measures and large storage ponds (Ngutu et al
2018). Nevertheless, it is clear that the establishment
of LAIs for flower and vegetable production has
added pressure to the already tense situation around
water quantity and quality. Indirect impacts on land
management were observed in Mozambique as well:
Respondents who had lost land to an LAI explained
that this not only led them to search for new crop-
land, but that they also abandoned certain crops
because they no longer had sufficient land. While
a growing number of studies show causal links
between LAIs and off-site land use change in Africa,
South America, and Asia (Arima et al. 2011; Andrade
De Sa et al. 2013; Boamah and Overd 2016; Magliocca
et al. 2019), our study is among the first to show that
the establishment of LAIs also has indirect impacts
on how farmers in its surroundings manage their
land.

The widespread tree cover changes observed in the
landscapes surrounding the LAIs were only infre-
quently perceived to be linked to the LAIs’ establish-
ment. It was mainly in Mozambique where some
respondents attributed a decrease in tree cover to an
LAI clearing trees. In Kenya, where respondents
reported an increase in tree cover, a small number
of them thought that this was thanks to the LAIs
planting trees or providing seedlings. Other processes
happening in these landscapes, such as the expansion
of cropland and settlements by small-scale farmers
and the exploitation of wood resources for timber,
firewood, and charcoal are more important drivers of
tree cover loss. In Kenya, respondents further
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observed that people planted trees on their fields out
of their own will, for a number of environmental,
sociocultural, and economic purposes. Unravelling
the LAIs’ role in directly affecting tree cover (e.g.
felling trees for timber or planting trees as wind-
breaks) in the wider landscape would merit more in-
depth research, as so far there is only limited evidence
for such actions provided by our interviews.

We also looked at the wider perceived impacts of
LAIs on households, of which increased employment
opportunities was the one most often mentioned as
a positive one. Nevertheless, overall, only few of our
respondents were employed by the nearby LAI at the
time of the interviews. This corresponds to findings
from other empirical studies showing that employ-
ment benefits from LAIs in Africa occurred only to
few local people (Byerlee and Deininger 2013;
Hakizimana et al. 2017; Palliere and Cochet 2018).
Only in one of our six cases - the LAI planting
jatropha in Madagascar - did a majority of the
respondents work for the company. However, this
project collapsed after only a few years, leaving the
workers to return to subsistence farming and live-
stock keeping. This, and the fact that a higher per-
centage of respondents had worked for an LAI
previously than at the time of the interviews, high-
lights the insecure and temporary nature of most
employment opportunities provided by the LAIs in
our study. However, it is also important to consider
that some people prefer not to be employed by an
LAI In Kenya, land users find other opportunities to
earn additional income or prefer to work on their
own farms. In Mozambique, the perceived bad work-
ing conditions deterred land users from seeking
employment with LAIs. Only in Madagascar did the
majority of those not employed by the nearby LAI
regret this fact. Our study suggests that the questions
of what land users wish for in terms of employment,
and whether the potential benefits from employment
in commercial agriculture would outweigh other
impacts on well-being and people’s values, should
be put at the centre of the scholarly discussion
around the employment impacts of LAIs.

Small-scale farmers’ general perceptions of LAIs
established in their rural landscapes mostly vary
between cases, and less so between countries. It
seems that the type of LAI and its business and
production model (Giger et al. 2020) is therefore
more decisive with regard to its impacts on the
ground, than the surrounding social-ecological con-
text. Only in two of the six cases did our respondents
perceive the LAIs’ impacts to be predominantly posi-
tive or at least mixed. This was the case for the
vegetable-producing LAIs in Kenya and the aban-
doned jatropha LAI in Madagascar. In these cases,
the employment opportunities and benefits from
infrastructure establishment seemed to outweigh the

disadvantages in terms of environmental or health
issues. Negative perceptions of LAIs were fuelled
mainly by the issues of land loss to LAIs and envir-
onmental impacts in terms of air and water pollution,
as well as a wide range of other perceived environ-
mental and health impacts. Our results therefore sup-
port the available scientific evidence regarding LAIs’
impacts on surrounding land users in low-income
countries, which paints a rather bleak picture (e.g.
Li 2011; Oberlack et al. 2016; Hufe and Heuermann
2017). Far from the initial promises of providing
a win-win situation that promotes national economic
development and rural poverty alleviation, such
large-scale commercial investments in land provide
at best some employment and infrastructural benefits
to few. More importantly, however, they cause harm
to many in the form of land dispossession, environ-
mental impacts, and impacts on human health. This
is unacceptable in the context of the Agenda 2030’s
sustainable development goals (United Nations 2015)
and raises severe concerns about environmental jus-
tice (Schlosberg 2004; Hall et al. 2015). We therefore
urgently need to direct future research efforts towards
options to support the transformation to more sus-
tainable development in such contested situations of
large-scale land acquisition. This will require carefully
facilitated negotiations among the different stake-
holders involved, from the government agencies issu-
ing concessions to the companies implementing LATs
and the land users who largely bear the costs of these
investments.

5. Conclusion

Our empirical study, drawing on small-scale farmers’
perceptions and analysis of remotely sensed land use
and land cover data, provides novel insights into the
broad impacts that LAIs in Kenya, Mozambique, and
Madagascar have on land use and the environment.
This is one of the first studies to comprehensively
assess both direct and indirect impacts of LAIs on
land use and land management. We found that LAIs
contributed directly as well as indirectly to deforesta-
tion in Mozambique, triggered changes in small-scale
farmers’ land management due to water shortage and
pollution in Kenya, and caused pastoralists to lose
access to grazing land in Madagascar. Despite some
benefits from employment opportunities and infra-
structure improvement, the majority of small-scale
farmers interviewed perceived their nearby LAI’s
overall impacts as negative, highlighting reduced
access to land and water, pollution, health issues,
and unsatisfactory working conditions. However,
just slightly more than half of the respondents stated
that they would prefer their nearby LAI to remain
operational. This seems to be more the case in coun-
tries where a clear regulatory framework for land



acquisitions exists and is implemented, and where
land tenure rights are clearly formalized and regis-
tered. Further, it seems to apply to LAIs who make an
effort to avoid environmental impacts, care for the
social and economic well-being of people in their
surroundings, and contribute to the region’s wider
economic development. Overall, there is ample
space for negotiations among the different actors to
improve LAIs’ contribution to sustainable develop-
ment. Future research should look into concrete
options for supporting such a transformation, which
needs to take into account small-scale farmers’ needs
and visions, as those are the actors mostly depending
on the land for their livelihoods. This would corre-
spond to increasing concerns for social and environ-
mental justice of global consumers’ impacts in distant
places, and reduce the risk of harm and conflicts in
LAI host countries.
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