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Abstract 22 

The global rise of large-scale land acquisitions (LSLAs) for commodity agriculture has sparked major concerns 23 

about their impacts on rural populations. We estimate that 177-250 million people globally, at minimum, have 24 

been affected by documented agricultural LSLAs since 2000. These often occur in densely populated areas and 25 

in Indigenous Peoples and local communities´ lands, challenging prevailing claims that LSLAs target 26 

underutilized lands and raising serious concerns about land rights. 27 

Keywords 28 

Land grabbing; Land deals; Large Agricultural Investments; Customary Lands; Agribusiness. 29 

Main 30 

The rise of large-scale land acquisitions (LSLAs) for commodity agriculture to satisfy global food, fuel, and fiber 31 

demand has sparked major concerns about their impacts on local livelihoods and land rights, land use change, 32 

and the environment. Also referred to as land grabbing1, LSLAs involve the transfer, or attempted transfer, of 33 
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rights to use, control, or ownership of land through its sale, lease, or concession, often at the expense of local 34 

inhabitants, as extensively documented in the literature2,3. However, until today we lack information on the 35 

scale of human impact in terms of the global population affected by LSLAs. Furthermore, while growing case 36 

evidence challenges the common narrative that LSLAs occur on empty, underutilized or barren lands4–6, no 37 

global assessment exists of the land occupancy contexts where LSLAs take place. 38 

To address these gaps, we estimate the number of people living on lands prior to acquisitions for agriculture, 39 

as well as the population densities where these LSLAs occur and their overlap with customary lands globally. 40 

Data-wise, we combine records of documented agricultural LSLAs from the Land Matrix, the largest global land 41 

deals database, with gridded population data from the Global Human Settlement Layer and global maps of 42 

lands and territories owned, governed, managed, used, or occupied by Indigenous Peoples and local 43 

communities (see Methods).   44 

We find that at least 177 million people globally have been living on 63 million ha of lands subject to concluded 45 

agricultural LSLAs documented in the Land Matrix since 2000. This minimum estimate does not account for 46 

people inhabiting lands subject to failed or intended land deals, which, despite not having resulted in industrial 47 

agriculture, often do involve land reclassification and governance changes leading to the exclusion of local 48 

land users from critical livelihood resources7,8. Accounting for these failed and intended LSLAs, we estimate 49 

that 217 million people, at minimum, have been affected over 89 million ha of documented agricultural LSLAs 50 

globally. By further considering people living near land deals as also likely being affected due to loss of access 51 

to livelihood resources located within the concession areas9–11, numbers mount close to 250 million (Figure 1, 52 

table in top panel).  53 

Because not all agricultural LSLAs are captured by the Land Matrix (see SI-2 for more detail on limitations), 54 

these upper-end values are likely still very conservative estimates of the total number of people that have 55 

been affected since 2000. Cernea and Maldonado (2018) estimate that infrastructure-related displacement 56 

exceeded 20 million people per year during 2011–2020, amounting to more than 200 million people over one 57 

decade12. That LSLAs documented since 2000 reach a comparable number suggests that the total population 58 

affected is substantially larger than captured here, particularly given the scale of global cropland expansion 59 

since 200513. 60 

Regarding temporality, our results indicate that the five-year epoch with the maximum number of people 61 

affected by recorded agricultural LSLAs was 2005-2009, followed by 2010-2014 (SI Table 1). This is in line with 62 

the land grab literature, which recognizes the same period as having been the peak of the global ‘land rush’ 63 

that was triggered by the 2008 financial crisis14,15. The peak is also largely reflected in country-level trends (see 64 

sparkline plots in Figure 1; SI Table 2), though these also reveal that the land rush for agriculture happened 65 

pre and continued post the mid-2000s for a number of countries. For example, in Kenya, India, and South 66 

Africa, the number of people affected by LSLAs peaked between 2000 and 2004, while Algeria, Uzbekistan, 67 
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and Cuba (among others) saw upticks in the number of people affected well after, between 2015 and 2026 (SI 68 

Table 2). These cases highlight the need for attention on both the situated history and the continued evolution 69 

of the land rush, with changing global and regional conditions setting the stage for where land becomes worth 70 

assembling as a resource for global investment16–18.  71 

Examining population densities where agricultural LSLAs have taken place, we find that the mainstream 72 

narrative of deals occurring in underutilized, empty, or barren lands does not hold (Figure 1, violin plots). 73 

Globally, the median population density within LSLA footprints (previous to or at the timepoint that each LSLA 74 

was initiated) was of 55 people/km2 – close to the average global population density today (62 people/km2)19,20 75 

and comparable to the densities of cities like Arles (France) and states like Michigan (U.S.A) or Yucatan 76 

(Mexico)21–23. In effect, a large share of land deals appears to have occurred in contexts of average to high 77 

rural population density. This is particularly the case for Africa, where half of all land deals are in areas with 78 

population densities greater than 128 people/km2, compared to the continental average of 53 people/km2 24. 79 

The above results offer insight about the population immediately impacted by individual agricultural LSLAs. 80 

Yet the implications of LSLAs are not confined to individual deal footprints. The concentration of LSLAs within 81 

the same landscape — whether through many deals, very large deals, or both — indicates broader processes 82 

of agrarian restructuring, including changes in labour demand, migration, land governance, and environmental 83 

conditions25,26. To capture where such wider landscape-level transformations are taking place, we developed 84 

a LSLA intensity measure which identifies where rural landscapes have been most exposed to concentrated 85 

agricultural land acquisition activity between 2000 and 2026 (See Methods). 86 

The resulting exposure surface reveals a geographically uneven pattern of LSLA activity (Figure 2, top panel). 87 

The upper exposure classes (Q4/Q5) account for more than three-quarters of all land exposed to LSLAs in 88 

South-eastern Asia and Eastern Africa, more than half in Western Africa and Eastern Europe, and more than 89 

40% in Middle Africa and South America (Figure 2, tree plots; SI Table 4). Such regions with high LSLAs exposure 90 

have likely experienced deep-set agrarian changes due to a concentration of land deals for large-scale 91 

agriculture. 92 

The consequences of concentrated LSLA activity likely brings severe implications for Indigenous Peoples’ and 93 

local communities’ land access in areas where customary governance is at odds with the private property and 94 

land lease rules through which large-scale land acquisitions are typically negotiated. This is exacerbated where 95 

customary systems of tenure and governance may not be adequately recognized or protected by law, are 96 

unevenly formalized, or are politically contested27–29. We examined the overlap between the concentration of 97 

LSLAs and mapped customary lands and found that more than 80% of Indigenous Peoples’ lands in South-98 

eastern Asia, nearly 70% in Eastern Africa, and more than half in Western Africa are located in high LSLA 99 

exposure areas (Q4/Q5 classes). For local community lands, the corresponding shares reach nearly all mapped 100 

areas in South-eastern Asia, Western Africa, and Middle Africa, and more than 70% in Eastern Africa (SI Table 101 
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6). In short, mapped Indigenous Peoples’ and local communities' lands constitute a substantial part of the 102 

high-exposure area worldwide (Figure 2, tree plots). At the country level, Nigeria, Benin, Laos, Malaysia, 103 

Gambia, Kenya, Ethiopia, and Myanmar stand out as cases where a substantial share of national land has been 104 

highly exposed to documented LSLAs and where, simultaneously, Indigenous Peoples’ land coverage within 105 

that high-exposure area is also high (Figure 2, scatter plot). Together, these results help identify landscapes 106 

where local land access has likely come under heightened pressure due to cumulative land acquisition activity. 107 

For Indigenous Peoples and local communities, such pressures may extend beyond reduced access to land and 108 

resources, potentially affecting territorial governance, cultural continuity, self-determination, and 109 

relationships with ancestral territories. 110 

In summary, this study provides a global estimate of people living on lands subject to reported large-scale land 111 

acquisitions for commodity agriculture. By combining global land deal records with population data, we show 112 

that at least 177-250 million people have been directly affected by agricultural LSLAs documented since 2000. 113 

Our findings challenge persistent narratives that agricultural LSLAs primarily target empty, marginal, or 114 

underutilized land. Instead, documented LSLAs frequently occur in populated rural landscapes and 115 

substantially overlap with Indigenous Peoples’ and local communities’ lands and territories, particularly in 116 

parts of Africa and South-eastern Asia. 117 

By focusing only on documented LSLAs for agriculture, our results represent conservative lower-end estimates 118 

that do not capture people living on lands subject to unreported deals or to acquisitions pursued for other 119 

purposes. Existing global land deal datasets remain incomplete and have reporting biases, as they depend on 120 

uneven access to local collaborators for data gathering and validation. Furthermore, our analysis does not 121 

address how localized impacts of LSLAs are distributed across socially differentiated groups. Reviews have 122 

documented major burdens, including livelihood loss, land use change, and environmental degradation2,3,28,30, 123 

while LSLA benefits tend to be unevenly distributed across elites31. Looking ahead, there is a need to further 124 

document where land acquisitions occur as well as to integrate qualitative analyses of differentiated localized 125 

impacts with larger-n assessments such as this one, to trace how the geography, intensity, and governance of 126 

the global land rush continue to evolve across diverse contexts32. 127 

As global resource extraction grows and sustainability agendas add substantial land demands for energy 128 

provision, biodiversity conservation, and carbon offsetting30,33, research and monitoring of land grabbing and 129 

its impacts remains urgent. Upholding rights and enabling local groups to continue living on their lands if they 130 

wish to do so calls for a broad range of measures, such as meaningful participation in land-use decisions34, 131 

securing customary tenure35, building accountability chains36, and pursuing land restitution and redistribution 132 

to redress past damages and vulnerabilities37. A basic premise for any of these measures is recognizing that 133 

the vast majority of acquired lands are not empty or underutilized but inhabited by millions of people who 134 

depend on them. 135 
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 136 

Main manuscript - Figure 1 137 

Estimated number of people living within documented large-scale land acquisitions for agriculture (2000-138 

2026). Table: Global estimates (rounded to the thousands) by negotiation status and by epoch. Upper-left 139 

violin plot (grey): Log-scaled distribution of population density within LSLA deal-sized footprints globally (all 140 

periods). Boxplot within the violin plot shows the median (central line), interquartile range (25th to 75th 141 

percentile), and whiskers (variability of data outside the middle 50%). Four-part grid (per continent of interest): 142 

Violin plot showing the log-scaled distribution of population density (across epochs) within LSLA footprints. 143 

Sparkline plots show the relative number of people living within LSLA footprints by epoch for the five countries 144 

with the largest total population affected within each continent. Total population directly affected within each 145 

top-5 country is displayed to the right of its sparkline (sum across epochs).  146 
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 147 

Main manuscript - Figure 2 148 

Global exposure to LSLAs. Top panel: LSLA exposure intensity (2000-2026), calculated as the mean kernel 149 

density value per 100x100km grid cell; positive exposure values classified by quintiles. Hashed and dotted 150 

overlays show grid cells where Indigenous Peoples’ (IP) and/or local communities’ (LC) lands occupy greater 151 

than 10% of a given grid cell. Bottom left: Tree plots show the share of each region’s land area split by LSLA 152 

exposure class (Q1-Q5), within which hashed and dotted overlays show the share of each exposure class that 153 

is Indigenous Peoples and/or local communities’ lands, respectively. Regions outlines (coloured accordingly) 154 

are provided in the map in the top panel. Bottom right: Scatter plot showing the intersection between the 155 

share of each country’s land that is highly exposed to documented LSLAs (pooled Q4/Q5 class) against the 156 

average coverage (%) of Indigenous Peoples’ lands within that highly exposed area. 157 
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Methods 158 

We retrieved reported agricultural LSLA locations from the Land Matrix38, retaining records with 159 

administrative or finer spatial accuracy and grouping them by negotiation status: concluded, intended, or 160 

failed. Deal area was taken from the area currently under contract or operation for concluded or failed deals, 161 

and from the intended deal size field for intended deals. For acquisitions associated with multiple locations 162 

(i.e., ‘subsumed’ deals), this area was evenly allocated across those locations before constructing area 163 

footprints. Each location was then represented by a circular buffer centred on the reported location and equal 164 

in area to its allocated deal size. These circular deal-size footprints were used as spatial proxies for concession 165 

areas. Full filtering, deal-size, date-assignment, and location-allocation rules are reported in the 166 

Supplementary Information (SI 1.1). 167 

Population living on lands prior to acquisition was estimated by summing the Global Human Settlement Layer 168 

population grid (GHS-POP) counts within these deal-size-derived footprints. GHS-POP provides gridded 169 

estimates (1x1-km) of residential population at five-year intervals (2000, 2005, 2010, 2015, 2020, 2025)39. Each 170 

LSLA was assigned to the most recent population epoch at or before its earliest recorded start year, which was 171 

derived from dated Land Matrix status, implementation, and size-history fields. This assignment produced an 172 

estimation of the population present before the acquisition was first recorded. Records without a valid start 173 

year but marked as updated since 2000 were assigned to the earliest population epoch (i.e., 2000). To provide 174 

upper-bound estimates for populations living beyond the reported deal area but that were plausibly affected 175 

by nearby LSLA activity, we repeated the population calculation after expanding each footprint area by 10%, 176 

20%, and 30%. Population density was calculated from the same raster extraction by dividing the population 177 

counted within each footprint by the combined area of the GHS-POP raster cells included in that count.  178 

To identify where reported agricultural LSLAs are spatially concentrated, we constructed a deal-size-weighted 179 

kernel density surface from the retained LSLA locations. Each location contributed to the surface in proportion 180 

to its allocated deal size, so that larger reported acquisitions contributed more strongly to the exposure-181 

intensity measure. Kernel density was calculated using a 500-km search radius and restricted to land areas. 182 

This radius was selected from an optimized hotspot analysis that identified the spatial scale at which the 183 

retained LSLA locations clustered most strongly. The resulting surface represents smoothed LSLA exposure 184 

intensity: values are highest near large or clustered acquisitions and decline with distance until the search-185 

radius limit. Mean kernel density was then summarized to a global 100-km land grid. Grid cells with no kernel 186 

density value were retained as a separate zero-exposure class. Positive kernel-density values were divided into 187 

ordered exposure classes. High LSLA exposure refers throughout to the pooled upper two positive quintiles 188 

(Q4/Q5). 189 
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We assessed spatial convergence between LSLA exposure intensity and customary lands using the Indigenous 190 

Peoples’ lands dataset produced by Garnett et al. (2018) and the local communities’ lands dataset compiled 191 

for the 2021 global assessment of Indigenous Peoples’ and local communities’ lands and territories40,41. The 192 

Indigenous Peoples’ lands dataset identifies areas where Indigenous tenure is officially recognized or where 193 

Indigenous Peoples retain substantial de facto influence over land management. The local communities’ lands 194 

dataset maps community-managed or community-held lands compiled separately from the Indigenous 195 

Peoples’ lands layer. We overlaid both mapped extents with the 100x100-km exposure grid to calculate the 196 

area of Indigenous Peoples’ lands and local communities’ lands within each LSLA exposure class. For country-197 

level comparisons, we calculated the share of national land in the pooled high-exposure class (Q4/Q5) and the 198 

area-weighted mean Indigenous Peoples’ or local communities’ land coverage within that same high-exposure 199 

area. 200 

References 201 

1. Borras, S. M., Hall, R., Scoones, I., White, B. & Wolford, W. Towards a better understanding of global 202 

land grabbing: an editorial introduction. The Journal of Peasant Studies 38, 209–216 (2011). 203 

2. Dell’Angelo, J., D’Odorico, P. & Rulli, M. C. Threats to sustainable development posed by land and water 204 

grabbing. Current Opinion in Environmental Sustainability 26–27, 120–128 (2017). 205 

3. Lay, J. et al. Taking stock of the global land rush: Few development benefits, many human and 206 

environmental risks. Analytical Report III. Preprint at https://doi.org/10.48350/156861 (2021). 207 

4. Messerli, P., Giger, M., Dwyer, M. B., Breu, T. & Eckert, S. The geography of large-scale land acquisitions: 208 

Analysing socio-ecological patterns of target contexts in the global South. Applied Geography 53, 449–209 

459 (2014). 210 

5. Gerber, J.-D. & Haller, T. The drama of the grabbed commons: anti-politics machine and local responses. 211 

The Journal of Peasant Studies 48, 1304–1327 (2021). 212 

6. Regassa, A., Hizekiel, Y. & Korf, B. ‘Civilizing’ the pastoral frontier: land grabbing, dispossession and 213 

coercive agrarian development in Ethiopia. The Journal of Peasant Studies 46, 935–955 (2019). 214 

7. Pendrill, F. et al. Disentangling the numbers behind agriculture-driven tropical deforestation. Science 215 

377, eabm9267 (2022). 216 

8. Buchadas, A. et al. Unpacking the role of failed land investments in driving tropical deforestation - 217 

Ecology & Society. Ecology and Society 31, (2026). 218 

9. Genoud, C. Flex crops neverland: finding access to large-scale land investments? Globalizations 15, 685–219 

701 (2018). 220 



 9 

10. Wayessa, G. O. Impacts of land leases in Oromia, Ethiopia: Changes in access to livelihood resources for 221 

local people. Land Use Policy 97, 104713 (2020). 222 

11. Suhardiman, D., Giordano, M., Keovilignavong, O. & Sotoukee, T. Revealing the hidden effects of land 223 

grabbing through better understanding of farmers’ strategies in dealing with land loss. Land Use Policy 224 

49, 195–202 (2015). 225 

12. Challenging the Prevailing Paradigm of Displacement and Resettlement: Risks, Impoverishment, 226 

Legacies, Solutions. (Routledge, London, 2018). doi:10.4324/9781315163062. 227 

13. Potapov, P. et al. Global maps of cropland extent and change show accelerated cropland expansion in 228 

the twenty-first century. Nat Food 3, 19–28 (2022). 229 

14. Lay, J. et al. Taking Stock of the Global Land Rush: Few Development Benefits, Many Human and 230 

Environmental Risks. Analytical Report III. https://boris.unibe.ch/156861/ (2021) doi:10.48350/156861. 231 

15. Cotula, L. The international political economy of the global land rush: A critical appraisal of trends, scale, 232 

geography and drivers. The Journal of Peasant Studies 39, 649–680 (2012). 233 

16. Li, T. M. What is land? Assembling a resource for global investment. Transactions of the Institute of 234 

British Geographers 39, 589–602 (2014). 235 

17. Dell’Angelo, J., Rulli, M. C. & D’Odorico, P. Will war in Ukraine escalate the global land rush? Science 379, 236 

752–755 (2023). 237 

18. Li, T. M. Rendering land investible: Five notes on time. Geoforum 82, 276–278 (2017). 238 

19. Ritchie, H. & Mathieu, E. Which countries are most densely populated? Our World in Data 239 

https://ourworldindata.org/most-densely-populated-countries (2019). 240 

20. Food and Agriculture Organization of the United Nations ( FAO ) & World Bank. Population Density 241 

(People per Sq. Km of Land Area) - World. https://data.worldbank.org (2022). 242 

21. Institut national de la statistique et des études économiques. Populations de Référence 2023 − 243 

Commune d’Arles (13004). https://www.insee.fr/fr/statistiques/8643952?geo=COM-13004 (2025). 244 

22. U.S. Census Bureau. Decennial Census 2020 - U.S. Census Bureau. https://www.census.gov/en.html 245 

(2020). 246 

23. Instituto Nacional de Estadística y Geografía (INEGI). Densidad de población por entidad federativa, serie 247 

de años censales de 1990 a 2020. 248 

https://en.www.inegi.org.mx/app/tabulados/interactivos/?pxq=Poblacion_Poblacion_07_fb7d5132-249 

39f0-4a6c-b6f6-4cbe440e048d&utm_source=chatgpt.com (2020). 250 



 10 

24. United Nations. World Population Prospects 2024: Summary of Results. (2024). 251 

25. White, B., Jr, S. M. B., Hall, R., Scoones, I. & Wolford, W. The new enclosures: critical perspectives on 252 

corporate land deals. The Journal of Peasant Studies 39, 619–647 (2012). 253 

26. Borras, S. M. & Franco, J. C. Global Land Grabbing and Trajectories of Agrarian Change: A Preliminary 254 

Analysis. Journal of Agrarian Change 12, 34–59 (2012). 255 

27. Ceddia, M. G. The impact of income, land, and wealth inequality on agricultural expansion in Latin 256 

America. PNAS 116, 2527–2532 (2019). 257 

28. Dell’Angelo, J., D’Odorico, P., Rulli, M. C. & Marchand, P. The Tragedy of the Grabbed Commons: 258 

Coercion and Dispossession in the Global Land Rush. World Development 92, 1–12 (2017). 259 

29. Wily, L. A. Looking back to see forward: the legal niceties of land theft in land rushes. The Journal of 260 

Peasant Studies 39, 751–775 (2012). 261 

30. Oberlack, C., Tejada, L., Messerli, P., Rist, S. & Giger, M. Sustainable livelihoods in the global land rush? 262 

Archetypes of livelihood vulnerability and sustainability potentials. Global Environmental Change 41, 263 

153–171 (2016). 264 

31. Esteve-Jordà, C. & Scheidel, A. Green grabbing implications for human rights, equity and the ecological 265 

transition. Sustain Sci https://doi.org/10.1007/s11625-026-01830-y (2026) doi:10.1007/s11625-026-266 

01830-y. 267 

32. Wolford, W. W. et al. Global land deals: what has been done, what has changed, and what’s next? The 268 

Journal of Peasant Studies 0, 1–38 (2024). 269 

33. Programme, U. N. E. & Panel, I. R. Global Resources Outlook 2024 - Bend the trend: Pathways to a 270 

Liveable Planet as Resource Use Spikes. https://wedocs.unep.org/handle/20.500.11822/44901 (2024). 271 

34. Reyes-García, V. et al. Indigenous Peoples and local communities as agents of transformative change for 272 

sustainability. Commun Earth Environ 7, 102 (2026). 273 

35. De Schutter, O. The Emerging Human Right to Land. Int Community Law Rev 12, 303–334 (2010). 274 

36. Bourgoin, J., Interdonato, R., Gradeler, M. & Anseeuw, W. Pushing accountability boundaries for 275 

transnational land investments. The Journal of Peasant Studies 52, 1447–1472 (2025). 276 

37. Borras Jr., S. M. & Franco, J. C. The challenge of locating land-based climate change mitigation and 277 

adaptation politics within a social justice perspective: towards an idea of agrarian climate justice. Third 278 

World Quarterly 39, 1308–1325 (2018). 279 



 11 

38. Anseeuw, W., Lay, J., Messerli, P., Giger, M. & Taylor, M. Creating a public tool to assess and promote 280 

transparency in global land deals: the experience of the Land Matrix. The Journal of Peasant Studies 40, 281 

521–530 (2013). 282 

39. Carioli, A., Schiavina, M., MacManus, K. J. & Freire, S. GHS-POP R2023A - GHS population grid 283 

multitemporal (1975-2030). https://doi.org/10.2905/2FF68A52-5B5B-4A22-8F40-C41DA8332CFE (2023) 284 

doi:10.2905/2FF68A52-5B5B-4A22-8F40-C41DA8332CFE. 285 

40. Garnett, S. T. et al. A spatial overview of the global importance of Indigenous lands for conservation. Nat 286 

Sustain 1, 369–374 (2018). 287 

41. WWF et al. The State of Indigenous Peoples’ and Local Communities’ Lands and Territories: A Technical 288 

Review of the State of Indigenous Peoples’ and Local Communities’ Lands, Their Contributions to Global 289 

Biodiversity Conservation and Ecosystem Services, the Pressures They Face, and Recommendations for 290 

Actions. 1–64 291 

https://wwflac.awsassets.panda.org/downloads/report_the_state_of_the_indigenous_peoples_and_loc292 

al_communities_lands_and_territories_1.pdf (2021). 293 

 294 



Supplementary Files

This is a list of supplementary files associated with this preprint. Click to download.

GlobalLSLASINatureSustainabilityfinal.docx

https://assets-eu.researchsquare.com/files/rs-10319683/v1/6cbfee9d73d084b9bbf00284.docx

