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Theoretical approaches

There are two major approaches explaining the location of economic activity in 

space.

• Neoclassical approach based on comparative advantage suggests nations 

specialize in sectors in which they have a comparative advantage.

• Location theories and the New Economic Geography explain why there can 

emerge agglomerations or clusters within particular countries.

General idea:

• Use comparative advantage approach to explain cross-nation facts.

• Use location theories or the NEG to explain within nation facts.

Why?



Comparative advantage approach

Comparative advantage approach by Ricardo (one factor economy):

Particular countries should specialize in sectors where dispose of comparative
advantage. 

Units of labor required to produce 1 unit of good

Each good is produced where it is cheaper to do so.

Good i is produced in Poland if w/w* < a *Li/aLi

So in the case when w/w* = 2 Poland will produce frogs and turtles, while

Germany will produce snakes and snails. 

Poland
(aLi)

Germany
(a*Li)

Relative productivity
(a*Li/aLi)

Frogs 1 5 5

Turtles 2 15 7.5

Snakes 5 2 0.4

Snails 10 1 0.1



Comparative advantage approach (2)

Heckscher-Ohlin approach (two-factor economy) shows that comparative 

advantage is influenced by:

• Relative factor abundance (refers to countries)

• Relative factor intensity (refers to goods)

Heckscher-Ohlin Theorem:

• A country will export that commodity which uses intensively its abundant

factor and import that commodity which uses intensively its scarce factor.

• In other words, home country will specialize in the production of its exported 

good while foreign country will specialize in the production of good that is 

imported by the home country. 



Specialization and European integration

EC1 – EC founders
EC2 – members joined in the 1970s
EC3 - members joined in the 1980s 
EC4 - members joined in the 1990s

According to Brulhart (1998) in the 
1980-1990 period: 

i) there was no further 
concentration of already clustered 
industries that are subject to 
increasing returns in the central 
regions, 

ii) there was further concentration of 
textile related industries at the 
periphery, 

iii) there were certain indicators of 
spread of ‘high-tech’ industries 
towards the periphery.

Krugman specialization index



History versus Expectations

• The neoclassical theory such as the Heckscher-Ohlin model cannot 

explain why an industry locates in a region with high mobility of factors 

(e.g., the US states) or in one country with much the same share of 

production factors as another (e.g., France rather than Germany)

• Comparative advantage approach neither can explain the reasons behind 

the agglomeration process or the emergence of clusters

• Patterns of regional specialization and location of firms and industries are 

often created by a historical accident



Importance of History

‘Chance plays a significant part in determining the 

localization of industry …A different distribution of 

inventions would have caused a different localization’

Ohlin (1933, p.137)

‘I at least am convinced that there is a strong arbitrary 

accidental component to international specialization but not 

everyone agrees and the limitations of the data make a 

decisive test difficult’

Krugman(1992, p.9)



Historical Lock-in Effect

• Once a business is established at a specific geographical location it is then 

‘locked-in’ through learning, circular causation and cumulative causation 

effects. 

• In this sense history matters in a way that it does not matter in neo-

classical theory.

• Are there any inherent differences among locations that create 

predestination for certain activities?

• How can a small historical accident, a chance, alter the economic fate of 

an industry, region or a country? How about Europe?



Examples of lock-in effect

• The chocolate manufacturer Nestle was established in Vevey (Switzerland) 
because the town had a stream that could be used to turn a mill-wheel with a 
hammer. The mill-wheel was used to crack cocoa nuts to make cocoa powder 
and chocolate. Although chocolate is no longer produced there the 
headquarter is still there.

• In Carrara (Italy) where there were market quarries craftsmen still carve 
marble as they done for centuries, even though much of the stone is imported.

• In Gdańsk (Poland) where amber ware was produced because of availability 
of amber the production is still there although much amber is now imported.

• Modena (Italy) is an important center for translations from and into many 
languages. This area has long been known for the production and export of 
agricultural machinery as machinery required instruction manuals in various 
languages. Once established the industry developed and expanded.



War and location of firms

• After the WWI there was a recession in Seattle. The economy was based 

on fishing and ship-building. Workers knew how to build boats and to fix 

propellers – this led to emergence of Boeing.

• The first commercially successful scooter – Vespa was produced by 

Italian company Piaggio in 1946. During the war Piaggio made aircraft 

engines. The owner asked one of his engineers to design a simple two-

wheel personal vehicle to get around the factory.



Cumulative causation

• Small initial differences can have irreversible effects for a 

specific location or a region.

• The choice between two or more locations may be decided by 

chance.

• However, once the industry starts developing, the process of 

circular interdependence or cumulative causation takes effect 

and may be self-perpetuating for a long time even if the 

structure of the economy changes. 



Marshallian External Economies

‘When an industry has once chosen a locality for itself, it is likely to 
stay there long: so great are the advantages which people following 
the same skilled trade get from near neighborhood to one another …if 
one man starts a new idea it is taken up by others and combined with 
suggestions of their own; and thus becomes the source of yet more 
ideas’

Marshall (1890, p. 332)

Marshall (1890) offered three basic reasons why producers from the 
same industry concentrate to form a cluster:

• backward and forward linkages

• thick labor markets

• knowledge spillovers



Backward and forward linkages

Backward linkages refer to the supply side of economy; they describe 

interdependencies between a firm and its suppliers. 

• For instance, establishment of food processing industry would increase the 

demand for raw materials produced by agriculture sector.

Forward linkages refer to the distribution chain that connects a firm with its 

customers.

• For example, Silicon Valley in California has a large concentration of silicon 

chip companies, which are serviced by companies that make special 

machines for manufacturing silicon chips. These machines are cheaper and 

more easily available for Silicon Valley firms than for firms elsewhere.



Thick labor market and knowledge spillovers

Labor pooling: a large and concentrated industry may attract a pool 

of workers, reducing employee search and hiring costs for each firm.

• For instance all graduates of ingeneering in the US move to 

California after finishing their studies

Knowledge spillovers: workers from different firms may more easily 

share ideas that benefit each firm when a large and concentrated 

industry exists.

• This is one of the reasons of the advantage of firms allocated in 

the Silicon Valley



The cafeteria effect and emergence of clusters

Proximity of firms in the same industry increases both the visibility 

of the course of action and the speed of the spread of information. 

This creates incentives for other firms in the cluster to make similar 

improvements.

‘Popular luncheon spots are patronized by executives from several 

companies who eye each other and trade the latest gossip. 

Information flows with enormous speed’.

Porter (1990, p.120)



Examples of clusters in the US

• Aviation around Seattle

• Finance on Wall Street

• Insurance in Hartford

• Pharmaceuticals in New Jersey

• Medical equipment in Minneapolis

• Electronics in the Silicon Valley

• Advertising in New York

• Optics in Rochester

• Cars in Detroit

• Paints in Cleveland

• Entertainment in California



Geographic location of clusters in the US



Examples of clusters in Italy

• Motorcycles in Bologna

• Car alarms in Varese

• Jewellery in ValenzaPo, Vicenzca, Arezzo.

• Spectacles in Cadore

• Textiles around lake Como

• Sports footwear in Montebelluna

• Ceramic tiles in Sassuolo

• Marble in Apuo-Versiliese

• Kitchens in Pesaro

• Wood machinery in Rimini

• Agricultural machinery in Modena



Industrial clusters in Italy



Examples of clusters in Germany

• Cutlery in Solingen

• Surgical instruments in Tuttlingen

• Chemicals in Leverkusen, Frankfurt, Ludwigshafen

• Jewelleryin Pforzheim

• Cars in Wolfsburg, Stuttgart, Munich

• Machine tools in Stuttgart

• Pens in Nuremberg

• Printing presses in Heidelberg, Wurzburg

• Optics in Wetzlar

• Tool-making in Remscheid



Automotive cluster in Saxony



Location Theory

• Long tradition stretching back into 19th century

• Received major stimulus with the publication in 1960s of Location 
and the Space Economy by Isard (why so late?)

• Isard drew on long European tradition of research in location theory, 
with major contributions from Swedish, French and German scholars 
(e.g., Hirschman, Myrdal, Perroux)

• Most important foundations were agricultural location theory (von 
Thünen), industrial location theory (Webber) and urban (central place) 
theory (Christaller and Lösch)

• Isard connected to early work of Marshall, Smith and others who 
acknowledged the influence of location; Marshall’s ideas of 
agglomeration became the foundation of what is now the New 
Economic Geography



Von Thünen and his model

• Johann Heinrich von Thünen („The Isolated State”, 1826 but first 
translated to English in 1966!) was concerned with the optimal 
allocation of areas

• Initial focus was on his own estate – how to allocate land to its 
best (optimal use) taking into account the different production 
requirements of crops (especially labor inputs), variations in time 
of need for consumption, different transportation costs (and 
transportability) and so forth

• Regarded by Samuelson (Nobel Laureate in Economics, 1970) as 
more important than Ricardo (see his “Von Thünen at Two 
Hundred," Journal of Economic Literature, 1983)



Samuelson on von 
Thünen



Samuelson on 
von Thünen (2)



Importance of Agriculture

• Agriculture’s importance in an economy has declined in 
terms of number of jobs and the share of GDP in most 
developed economies

• Still major employer in many developing economies

• Criticality is in terms of the forward linkages – especially 
to the food production system and, increasingly, as a 
source of renewable energy (biomass, biodiesel ethanol 
etc.)

• Why is a particular crop cultivated at a particular location?

• Who are the key players in this location decision making?



Agricultural Location Theory

What are the major competitive controls (variables) over the use of 
land for agriculture?

• Location relative to major markets and resulting transportation costs 
for different crops

• Environment

• Consumer demand

• Nature of the crop – productivity, labor requirements, inputs needed 
(e.g. fertilizer)

• Competition for land from non-agricultural demands

• Non-market policies (e.g. government subsidies or restrictions –e.g. 
UK land use controls)



Von Thünen model assumptions

• Uniform space where all land is equally fertile and transport 
infrastructures are identical in all directions (isotropic space or 
transport surface);

• A single center, where all goods are traded (i.e. there is a specific 
market place);

• Demand is unlimited, an assumption which reflects the supply-
oriented nature of the model: the location equilibrium depends solely 
on the conditions of supply;

• Production factors are perfectly distributed in space: the allocation of 
land among alternative production activities does not derive from an 
uneven spatial distribution of the production factors;

• Perfect competition exists in the agricultural goods market: farmers 
therefore take the prices of the goods they produce to be given. All 
demand at the market – perfectly inelastic;



Von Thünen model assumptions (2)

• Specific production function, with fixed coefficients and constant returns 
to scale, for each agricultural good; this assumption entails that the 
quantity of output obtainable from each unit of land and the unit cost of 
production are fixed in space

• Unit transport costs are constant in space: the total cost of transportation 
depends on the distance between the production site and the town, and on 
the volume of production

• Transportation costs may vary according to the crop

• Farmer hauls his/her own produce

• Assume farmers’ objective – maximize profit interpreted as maximizing 
location rent at each location



Location rent

• How can we explain different uses of land for agricultural purposes?

• Of factors noted previously, one important concept is the notion of relative 
location

• Ricardo explained differences in crops through differences in fertility and 
the notion of economic rent

• Translate this into idea of location rent (we will assume initially equal 
fertility)

• Assume a market at M with a fixed demand; to satisfy this demand, all 
farmers between M and i including the farmer at i must produce the 
commodity to satisfy the demand

• Each farmer delivering the commodity to market M incurs fixed cost (f.o.b
[fixed-on-board] price - production cost including normal profit, constant at 
all locations) together with a transport cost that we assume is a linear 
function of distance 



Market Equilibrium with Multiple Goods

What determines rent gradient ( transport gradient) for each type of land 
use?

• Level of transport costs 
• Structure of transfer costs
• Transferability of product – how easy is it to ship
• Yield per unit of land (i.e. productivity)

Location Rent (LR) = Revenue – costs

Where Y is the yield per unit of land; p is the market price; c, uniform 
production costs; t, transport costs per unit of distance; d, distance from 
market.



Market Equilibrium with Multiple Goods (2)

• Key determinant is t, transport cost – this will vary by 
commodity as a function of:

oTransferability

oFrequency of demand

• In general, products with daily demands and/or difficult 
transferability will be located closer to the market

oReflected in steep location rent curve

• Products will less frequent use and low transport costs will be 
located farther from market

oReflected in flatter location rent curve



Graphical interpretation
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Rotation of Land Use Pattern through 360o



Land Use Pattern around city center

flowers

vegetables

grain



Expansion

• What happens is the land is not of uniform quality?

• Competing markets

• Of the same size

• One larger than the other

• What happens to the land use pattern in an east-west road is 
constructed? Or if one farmer has access to motorized transport?

• Can we solve the problem of equilibrium if consumers have some 
degree of price elasticity?

• What about urban-rural competition at the fringe of a large urban 
area?

• Computer simulations – see!



Samuelson’s Concerns

• Considering a market of a more traditional type instead of a single 
estate with competing producers

• Are vegetables shipped outward as well as inward in exchange for 
grain for residents in the first circle?

• Can people in a zone of specialization produce other goods for their 
own consumption?

• Suppose that the good that is the most expensive to transport is also 
the most land intensive – will it usurp the inner position where land 
is more expensive?

• Can it be universally true that land/labor intensity decreases with 
distance from the center?

• In developing his formal analysis of the von Thünen system, 
Samuelson made use of an iceberg assumption for transportation 
costs – became the foundation of Krugman’s development of the 
New Economic Geography



Source: Stutz and Warf (2012)

Von Thünen model and reality

• Hypothetical land-use rings. 
• NYC as only market and 

uniform transport costs.
• These land-use zones are not 

consistent with reality.

• Taking into consideration north-south 
temperature gradient.

• Horticultural zone surrounded by the Diary belt.
• The forestry ring is displaced to marginal areas 

(cheap transportation of wood).
• The crop ring is divided into an inner Corn Belt

(crop/livestock) and an outer Cereal Belt.
• Specialty crops in Florida and California due to 

mild winters and refrigerated transportation.



Extensions of the Von Thünen model

• Von Thünen system works at a more macro level

• The bid-rent model for a firm:

oThe non-land productive factors are substitutable inputs.

oMore than one activity analyzed: agriculture, manufacturing, retail, etc.

• The bid-rent model for a residential household:

oAllocation of urban land between residential households.

oAll households work at the center (CBD) and have to pay commuting costs 
from their home to their work.



From Agriculture to Manufacturing

• Most agricultural production ends up being processed

oFor food (including animals)

oFor biofuels

oFor feed-stocks in the production of electricity

oRelatively little consumed on the farm

• How has manufacturing location been influenced by agriculture?

• Are the location principles similar to those of Von Thünen?


