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Abstract

The goal of this special issue is to introduce agricultural economists to new analytical approaches involving spatial data.
This paper provides a brief history of the special issue and an introduction to von Thiinen’s model of the determinants of land

use and rent that underlies all spatial analysis.
© 2002 Elsevier Science B.V. All rights reserved.
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The goal of this special issue is to introduce agricul-
tural economists to new analytical approaches involv-
ing spatial data (data that include the co-ordinates on
the surface of the earth, sometimes referred to as geo-
referenced). The genesis of this issue was two learning
workshops—at the International Association of Agri-
cultural Economics Meetings, Berlin, August 2000
and the American Agricultural Economics Associa-
tion Meetings, Chicago, August 2001. The format of
the workshops was a morning session with overview
papers and a series of afternoon hands-on sessions,
where participants were able to experiment with soft-
ware and data, working through a problem involving
spatial data and techniques. The four papers follow-
ing this introduction (Nelson and Geoghegan, 2002;
Bell and Irwin, 2002; Bullock et al., 2002; Anselin,
2002) are based on the overview sessions. The re-
maining papers were selected from the submissions
in response to a call for papers to complement the
overviews.

* Tel.: +1-217-333-6465; fax: +1-217-333-5538.
E-mail address: g-nelson@staff.uiuc.edu (G.C. Nelson).

The remainder of this article introduces the key
concepts in spatial analysis—that location matters
and that near things matter more than far things.
For geographers, the importance of the related con-
cepts of the centrality of location and the influence
of neighbours parallels the centrality of constrained
(by resource or budget) utility maximisation concepts
for economists. Interestingly, the geographers’ equiv-
alent of Adam Smith, Johann Heinrich von Thiinen,!
used agricultural markets to illustrate the importance
of location and the resulting transport costs to a
central market in determining production (land use
choices) at various locations and the resulting land

! Johann Heinrich von Thiinen was a “North German landowner
from the Mecklenberg area. Although educated at Gottingen, he
spent most of his life managing his rural estate, Tellow. In the
first volume of his treatise, The Isolated State (1826), he laid
down the first serious treatment of spatial economics, connecting
with the theory of rent. His second volume (1850) developed
the essence of the marginal productivity theory of distribution in
a mathematically precise way .... Nearing his death, he asked
that his famous equation for the marginal product of labour, or
natural wage (w = ,/ap), be carved into his tombstone.” From
http://cepa.newschool.edu/het/profiles/thunen.htm, accessed on 14
August 2002.
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Fig. 1. The von Thiinen model of farm price, land use and land
rent.

rent.> The von Thiinen concepts that underlie all
spatial analysis are introduced next.

The basic von Thiinen model is captured in Fig. 1. In
a featureless plain, surrounding a central market, two
crops can be grown—wheat and vegetables. All loca-
tions have identical production characteristics, includ-
ing profit-maximising operators, but transport costs
to the central market, with exogenously determined
prices, differ by crop. The price of vegetables in the
central market (a) is higher than the price of wheat
(b) but vegetables are more expensive to transport.
Hence, the farm vegetable price falls more quickly
than the farm wheat price as distance from the market
increases.? Beyond point ‘c’, the farm price of wheat
is higher than vegetables. The result is a series of con-
centric rings of land use around the central market, in-
dicated in the bottom part of the graph. In the shaded

2 As is so often the case, Paul Samuelson has penetrating in-
sights about the economic theory underlying von Thiinen’s work
(Samuelson, 1983).

3 Note that while output prices fall with distance from the central
market, input prices increase. In this simple version of the von
Thiinen model, no purchased inputs are used.
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area, vegetables are grown; in the next ring wheat. Be-
yond ‘d’, neither crop is profitable and land is left in
its natural state. Even though the productive charac-
teristics of the farms are identical, the effect of trans-
port cost is declining land rents with distance from the
central market.

Once differences in land productivity, prices, trans-
port costs and multiple markets are introduced, the
analysis becomes more complex but the basic insights
of the importance of location and transport cost in de-
termining land use remain. Identifying and explain-
ing those land uses quantitatively provides conceptual,
data, and modelling challenges.

The four overview papers start from the basic in-
sights of von Thiinen. The first three papers provide
reviews of the concepts, literature, data and examples
of analysis in three topic areas—land use in develop-
ing countries, the rural-urban interface, and precision
agriculture. The final overview paper introduces the
econometric issues that arise when location informa-
tion is available. The first overview paper (Nelson and
Geoghegan, 2002) reviews the theory and practice of
modelling land use in developing countries where offi-
cial data sources seldom include georeferenced values.
The use of remotely sensed data provides an especially
important alternative. The motivating issue for the re-
search in this area can be summarised in the phrase “do
roads cause deforestation?” More generally, how does
infrastructure development and policy changes that al-
ter transport costs or prices at the central market alter
the relative profitability of different land use choices?
Does it become profitable to convert forested land to
some other land use? Papers in this issue by Mertens
et al. (2002), Miiller and Zeller (2002), Munroe et al.
(2002), Swinton (2002), and Vance and Geoghegan
(2002) explore land use issues in several developing
countries and with a variety of innovative techniques.

The second overview paper, by Bell and Irwin
(2002), looks at the issues confronting planners, real
estate developers and environmentalists at the chang-
ing rural-urban interface. As suburbs expand and
single family home lot sizes grow, pressure follows
to convert agricultural land to residential real estate
or open space such as parks and forest preserves.
These issues have received the most attention in de-
veloped countries where data sources are relatively
more abundant and this paper emphasises analytical
techniques in data-rich environments. It should be
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noted, however, that the most rapid growth of urban
areas is taking place in the developing world and
the analytical techniques presented are applicable to
those economies as well.

In all spatial analysis research, a key issue is the rel-
evant unit of analysis. Should it be US counties, 1 km
square grids from weather satellites, or 30 m cells
from moderate resolution satellites or aerial photos?
Ideally the scale should be closely associated with the
area over which an individual decision-maker has con-
trol and information. Bullock et al. (2002) examine
precision agriculture technologies and their relatively
slow acceptance by farmers. This set of technologies
(including yield monitors and precision input appli-
cation) makes it possible to collect data on some
important production attributes within a field. They
demonstrate that complementary information can be
essential to ensuring the profitability of a new technol-
ogy. The paper by Florax et al. (2002) demonstrates
that these concepts are relevant even for Sahelian
farmers.

The final paper in the overview section (Anselin,
2002) introduces the reader to the additional complex-
ities in econometric analysis that arise when spatial
relationships exist. In a ’traditional’ analysis involv-
ing spatial data (for example, estimating a production
function based on input and output data) the location
of the observations is assumed to be irrelevant. How-
ever, if there is some kind of spatial relationship, ei-
ther among the dependent variables (a forest at one
location causes neighbouring locations to have forests
as well) or in the error structure (caused perhaps by
similar soil types in neighbouring locations), parame-
ter estimates can be inefficient and/or biased. Anselin
reviews the conceptual issues that arise with spatial
data and analysis, providing insights from the tradi-
tional spatial econometrics literature as well as from
geostatistics, biostatistics and medical image analy-
sis. Of particular importance to land use analysis is
his discussion of latent variable estimation with spa-
tial data. Since land use is the result of an unobserv-
able decision process (choosing a land use that has the
highest expected profit), qualitative choice estimation
techniques are used. Anselin reviews the additional
complications this causes and suggests techniques to
correct for it.

The papers in this issue demonstrate the application
of many different kinds of analytical techniques (logit,

probit, hazard analysis, Bayesian analysis, combining
remotely sensed and household survey data, simula-
tion), to spatial economic problems in many areas of
the world (The Amazon, Australia, Bangladesh, Hon-
duras, Kenya, Mexico, Peru, The Sahel, Vietnam). The
reader will find interesting new approaches to many
important issues addressed in agricultural and regional
€Conomics.
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