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Part 1. Introduction, the global picture and challenge




“Resource frontiers”: our working definition

Places with imbalance between abundant natural resources / land and

comparative lack of production factors (capital, labor) to exploit
these resources, and rapid inflow of production factors & expansion

of resource / land use

>> deforestation frontiers & commercial agriculture frontiers

Contemporary: Commodity / commercial deforestation frontiers;
large-scale, capitalized actors

(Barbier 2011, le Polain de Waroux et al. 2018, Meyfroidt et al. 2018, Meyfroidt et al. in preparation)




Frontiers are marginal spaces globally...

Global extent: Cropland: 1562 Mha
Pastures: 3183 Mha
>< Agriculture-driven deforestation rate: ~6.4-8.8 Mhaly ~ 0.1-0.2% !!
You can very well get global agricultural models 99% correct but miss these frontiers!

...But of high importance




Why do we need a global-to-local approach ?

Global statistical model based on standard land rent theories (von Thunen,
Ricardo) explain cropland extent better than expansion; but past frontier
dynamics partly explain recent dynamics >> land supply elasticity

+ 1SD = more cropland in 1992
than predicted by economic model

Eigenbrod et al. 2020 (One Earth)




Messy dynamics don’t easily fit in global modelling:
~ a third to half of tropical deforestation is “for nothing”

Pendrill et al. in review




Capturing rents drives frontiers

Resource frontiers are
driven by "abnormal
rents", created and
captured by agents with
heterogenous capacities

le Polain de Waroux
et al. 2018 (AAAG)




Why study frontiers in tropical dry forests ?
1/3 of tropical dry forests are in deforestation frontiers

Buchadas et al.
2022




Questions

How do frontiers emerge?

1. Why sometimes no change & then sudden acceleration?
2. Why do investors go where there is no commercial
agriculture ?

3. How do deforestation frontiers & commercial agriculture
frontiers interact?

4. How do these frontiers impact smallholders?




Case: Northern Mozambique and Southern Africa




Part 2. Agents: Commercial farmers and investors’
decision-making: from the local to the meso-scale














































Part 3. Mapping and explaining the land use
dynamics




Large-scale agricultural investments

Large-scale cropland

1.2 % of landscape

2006-2017: +1.0%, ~58 km? expansion
65 % expansion on smallholder cropland

Bey et al. 2020




Large-scale tree plantation investments

Large-scale tree plantations
0.5 % of landscape

2001-2017 : ~175 km? expansion
70 % expansion on cropland

Bey and Meyfroidt, 2021




Active cropland & short fallows

Rufin et al., 2022




Field segmentation of small, medium, large-scale agriculture
(ongoing)

T

PlanetScope 2019 (R: nir, G: red, B: green) crop fields I non-cropland mask
- Picoli et al., in progress




Field segmentation of small, medium, large-scale agriculture
(ongoing)

Google Earth, Sep
2019

PlanetScope, 2019 (R: nir,
G: red, B: green)

Picoli et al., in progress



Multiple, overlapping, contested land tenure claims

Cadastral records can be inaccurate, imprecise, out of date, or simply non-existent.
Only 9% of the 17,500 hectares of tree plantations identified in 2017 fall within land title

boundaries.
Bey and Meyfroidt, 2021




Effects of land tenure policies on plantations expansion

Community lands overall do not have a clear effect on large-scale tree plantations
expansion; but proximity to former state farms appears to have an effect

Bey et al. in preparation




Part 4. Impacts of farm size dynamics and forestry
investments




Balancing the trade-offs between land
productivity, labor productivity and labor intensity




The relationship between land productivity, labor
productivity and labor intensity with farm size




Technical efficiency increases with farm size

Beta coefficients of farm size on the inefficiency function




Moving beyond the farm level: Key factors when
prioritizing between the trade-offs




Focusing on Mozambique, what are the impacts
of large-scale forestry investments on
neighboring small-scale agriculture?




Methods
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Part 5. Future steps, prospects, engagement with
GLASSNET community




Taking stock of what we have done already

How do frontiers emerge?

1. Why sometimes no change & then sudden acceleration?
>> Past waves & failures, legacies; agency & rents ; agglomeration economies

2. Why do investors go where there is no commercial agriculture ?
>> Various motivations & profiles, not only strict economic logic but can be described and linked to LU decisions

3. How do deforestation frontiers & commercial agriculture frontiers interact?

>> Direct (investors driving land use expansion into forest) and indirect (expansion into smallholder agriculture &
possible displacement) ; current deforestation remains essentially smallholders

4. How do these frontiers impact smallholders?
>> Land use dynamics ; socio-economic impacts ; environmental / ecosystem services impacts

All papers on https://lerc-midland.earth



https://erc-midland.earth/

What we could do next

Build scenarios of future agricultural and forestry investments in the region, characterized by different types of investors with different
assets, goals and logics

Build on the Bayesian Network model to turn it into a land use change simulation model and model these investment scenarios at the
scale of the region (meso-scale)

Data limitation: Pooling similar investor data from different regions
Mapping agglomeration economies at global scale

Build on the land use/cover maps that we have to make a more fine-grained downscaling within Northern Mozambique to investigate
detailed land use change and their impacts

With proper field segmentation maps: investigate more precisely the land use/cover change dynamics of different types of actors
(deforestation, etc); assess role of land tenure and land use policies in these dynamics; assess impacts of large and medium-scale

farming on households...

Discuss how labor demand at different farm scales could be incorporated into long-run assessments




