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Distance to market (d)

R
en

t 
(r

)

A.

d

B.r

f

d

C.r

f ′

F

Early 
frontier

Active 
frontier

Late 
frontier

Post-
frontier

Pre-
frontier

Time

High

Low

E.

‘abnormal’ rent

Economic rent

Agricultural area

Bid rent

Rents and frontier expansion. A & C: Pre- and post-frontier equilibrium 
where bid rent equals economic rent, and the transition to uncultivated 
land (f) happens where rent is zero (assuming zero rent for uncultivated 
land). B: Frontier situation where the economic rent exceeds the bid rent, 
generating an ‘abnormal’ rent and a frontier space F where expansion 
may happen. D: Rent curves under a scenario of technological innovation 
for a typical actor (X) and an actor with the ability to build access roads 
(Y). Innovation increases the economic rent for all, shifting the bid rent 
curve up and bringing the frontier from f to f ′, but Y’s ability to improve 
access at the margin changes the angle of her rent curve, shifting the 
frontier to f ′′ and creating a space of ‘differential rents’ dF where land 
investments (i) are profitable only to her. E: Stages of frontier succession. 
After an ‘abnormal’ rent is created, investments flow to the region, 
leading to an increase in agricultural area and bid rent. As the bid rent 
catches up with the economic rent, the ‘abnormal’ rent disappears, 
causing a slowdown in agricultural expansion. Note that while a steep 
increase in economic rent is represented here for simplicity, the curve can 
take more complex forms, such as a stepwise increase.

f ′′f ′

dF

if

D.r

d

X Y

‘abnormal’ rent



	
MANUSCRIPT	ACCEPTED	FOR	PUBLICATION	AT	ANNALS	OF	THE	ASSOCIATION	OF	AMERICAN	

GEOGRAPHERS	—	JUNE	2017	—	VERSION	FOR	SHARING	

	

43	

���������1049	

�1050	

���������1051	

�1052	

� �1053	

Sources of abnormal rent

• Change in accessibility
• Change in environmental conditions
• Change in technology
• Change in producer prices and/or demand
• Change in subsidies or other policies

Characteristics of actors

• Access
• Information
• Preferences
• Agency

FRONTIER EXPANSION

• Location
• Spatial patterns
• Temporal dynamics

X =
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- 2.5
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- 5
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- 2.5
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- 0

- 2.5

k$

- 0

- 10

k$

- 0

- 2.5

k$

- 0

- 2.5

1. Córdoba 2. Bandera 3. Chaco-Santiago

4. Tucumán

7. Formosa

10. Central Chaco

5. Anta

8. Andean Foothills

11. Semiarid Chaco

6. Tartagal

9. Santa Cruz

12. Chaco-Pantanal

Forest

Crops
Other

Pastures

Pasture price
Cropland price

Evolution of land uses (in %, left axis) and average land prices 
(in 1000*US$, right axis) in each active frontier. We delineated
frontiers manually on the map of frontier areas (Figure 4C) based 
on contiguity and direction of expansion. Land use proportions 
are from (Baumann et al. 2016), and land prices from (le Polain 
de Waroux, Garrett, Heilmayr, and Lambin 2016).
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