Landwirtschaft, oder wie viele
Menschen kann die Erde erndhren?
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Feeding More People: Static vs Models

* Population growth—growing food
demand—more cropland—less forests

« Carrying capacity defined by cropland
area available
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Thomas Malthus: Principle of Population (1798):
More mouths to feed

Malthusian Model (dynamic mismatch):
-- Population: geometric (exponential) growth
-- Agriculture output: arithmetic (linear) growth

Ester Bosserup: Population and Technological Change
(1981): More hands (and brains) to work

Bosserup’s positive feedback model:

Population growth—innovation —technological change
—expanding carrying capacity
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Zusammenfassung Block 5
(Landwirtschatft)

Agriculture: people x productivity = impacts
Sources of productivity growth: biological, synthetic inputs
(fertilizer), mechanical innovations

Path dependency: productivity increases as function of
relative resource endowments (prices) and resulting
cumulative technological change (no convergence!);
Illustration: Hayami/Ruttan model

Structural change in employment and residence
(urbanization)

Impacts: land-use changes (agriculture uses 1500 million
ha globally)

Impact on CO2 balance (soil carbon): up to 230 GtC since
1800

Agriculture: largest user of water resources (3000 km3/yr,
reservoir size: 5000 km3)

Carrying capacity (1-1000 billion people): dependent on
technology

Malthus versus Bosserup: static vs. dynamic population
and technology

Demographic transition



