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Different NEG models

• Basic core-periphery (CP) model cannot be solved algebraically.
Also, it features several unrealistic key assumptions (e.g.,
interregional migration or labor as the only input)

• Many NEG other models developed. Here we can include:

oVertical linkages models (VL)

oFootloose capital model (FC)

oFootloose enterpreneur model (FE)

oLinear models

oConstructed capital model

oGlobal and local spillovers models

• The results of the models depend on the assumptions made – all of them
features agglomeration, however, some of them lead to catastrophic
agglomeration while others do not.



Vertical linkages model

• Basic core-periphery (CP) model assumes the possibility of 
interregional migration of manufacturing workers.

• Krugman and Venables (1995) develop core-periphery vertical 
linkage (CPVL) model where all firms in manufacturing sector use 
each other’s output as intermediate input. 

• There are 2 sectors (agriculture and manufacturing) that draw from a 
common, local pool of workers. 

• Same as in the CP model labor is the unique primary factor. 

• Differences between CP and CPVL:

oLabor can move freely between sectors (no sector specific) 

oLabor cannot move between regions

oManufacturing production function in CPVL model includes both labor and 
intermediates



Vertical linkages model (2)

• Same as in the CP model there are two forces that favor 
agglomeration and one that favors dispersion:

oMarket-access effect (backward linkage) – a small break in the 
symmetry of industrial location changes size of the markets. Thus 
there is a change in demand.

oProduction cost effect (forward linkage) – a small break in the 
symmetry makes intermediate input cheaper in the bigger market. 
Hence, there is a change in the supply side of economy.

oMarket-crowding effect – the more firms in the bigger market the 
smaller share of the market for each of them. 

• The results of the CPVL model are exactly the same as in CP 
model.



Footloose capital model

• Martin and Rogers (1995) introduce footloose capital (FC) model 
that can be solved algebraically.

• The basic structure is similar to the CP model.

• There are 2 regions, 2 sectors and 2 production factors. We have 
similar assumptions concerning production functions, trade costs etc.

• Differences between FC and CP model:

oProduction factors in manufacturing are labor and capital

oLabor is immobile, capital is mobile. Capital’s income can be spent in a 
different region from where it is employed. Hence, it moves in search of the 
highest nominal reward rather than real reward

oCapital is the fixed cost and labor is the variable cost in the manufacturing 
production function



Footloose capital model (2)

• As compared to the CP model there is only one force that favor 
agglomeration and one that favors dispersion:

oMarket-access effect – in the presence of trade costs it is profitable to 
produce in the bigger market. This is the only agglomeration force in 
the model (there is no demand-linked or cost-linked circular 
causality).

oMarket-crowding effect – the more firms in the bigger market the 
smaller share of the market for each of them. 

• The results of the symmetric model are not exactly the same as in 
CP model. Actually, since there is no circular causality the 
catastrophic agglomeration cannot appear. Still, there may be a 
trade-induced agglomeration – with low trade costs capital will 
move easily leading to „near-catastrophic agglomeration”.



Implications of NEG

• According to Ottaviano and Thisee - the space-economy has to be 
understood as the outcome of the interplay between agglomeration 
and dispersion forces - an idea put forward by geographers and 
regional scientists long ago - within a general equilibrium framework 
accounting explicitly for market failures - a need neglected by most 
economic geographers.

• Main contributions of NEG are: circular causality, endogenous 
asymmetry, catastrophic agglomeration, locational hysteresis, 
self-fulfilling expectations, critical values of trade costs (break
point and sustain point), price-index effect, and home-market 
magnification. 

• All of these were known but never in a general equilibrium 
framework



Circular causality

• The term circular cumulative causation (CCC) was introduced 
by Myrdal (1944) as a research hypothesis for the circular 
(self-reinforcing) causation between prejudices, institutions, 
and poverty. The process triggers a vicious circle or 
“cumulative effect” of increasing inequalities, and poverty.

• Later, Myrdal implements this term also in his work on 
growth pole theory („Economic Theory and Under-Developed 
Regions”, 1957).

• Growth pole theory was developed by Perroux in 1950. He 
attempts to explain how modern process of economic growth 
deviates from the stationary conception of equilibrium 
growth.



Growth pole theory

• Perroux (1950) claims that economic growth begins in a “growth 
pole” which acts similar to a magnetic pole and leads to spatial 
polarisation of economic activity. Therefore, he calls for creation of 
growth poles in the least developed locations in order to counteract 
natural growth poles created by market forces in the most developed 
areas.

• Myrdal (1957) states that regional income inequalities have a 
cumulative character. This is because backwash effect, attracting 
resources from periphery to the growth pole, is stronger than spread 
effect, which acts in an opposite direction. 

• Hirschman (1958) argues that spread effect (here Hirschman uses 
the term “trickling down”) should eventually lead to gradual 
development of all regions.



Williamson curve

Williamson (1965) asserts that regional income disparities increase in 
the early stages of national economic development but decrease 
afterwards. This is because of the externalities which lead to spatial 
concentration of economic activity in several growth poles in the 
catching up countries. Yet, once a certain level of economic 
development is achieved then higher factor costs and the existence of 
congestion costs in core regions would cause a gradual redispersion 
process which in turn should provide more income equality.
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Circular causality – demand linkages

4. Change in localization patterns
Due to trade costs firms prefer to operate on
a bigger market. So, more firms will move

to the bigger market.

2. Increase in expenditure
Workers spend their income in that

region instead of the other one

3. Market size effect
Bigger market increases, smaller

market decreases

1. Starting from symmetric equilibrium
An industry or workers move to a given region



Circular causality – cost linkages

4. Change in labor allocation patterns
Rise in real wages in the bigger region 

will cause further migration to that region

2. Decrease in home price index
Due to higher number of varieties cost
of living in the bigger region decreases

3. Real wage effect
Change in price index implies an

increase in real wage in the big region

1. Starting from symmetric equilibrium
A worker moves to a given region



Circular causality – supply linkages

4. Change in localization pattern
More firms move to bigger region
attracted by lower production costs

2. Change in production size
Due to trade costs the products of that
industry are now cheaper in a big region
and more expensive in a smaller one  

3. Change in production costs
More intermediate inputs produced in a bigger
region make the production to be cheaper there

1. Starting from symmetric equilibrium
An industry moves to a given region



Endogenous assymmetry, etc.

• Endogenous asymmetry means that small historical accidents may 
generate regional imbalances even in an otherwise homogeneous 
space. 

• Catastrophic agglomeration means that firm location changes in a 
discontinuous way and leads to the core-periphery outcome. 

• Locational hysteresis implies that spatial development can be 
locked in by historically inherited patterns. 

• Self-fulfilling expectations are to be contemplated as contribution 
to circular causation. Actually, CP model offers the possibility to 
move from symmetry to core-periphery outcome if workers believe 
that everyone is moving to one region.



Critical values of trade costs

• There are two critical values of trade costs in the NEG models:

oBreak point

oSustain point

• Break point shows the level of trade costs at which agglomeration 
forces overpower dispersion forces. Hence, symmetrical 
equilibrium becomes unstable and must be broken.

• Sustain point shows the level of trade costs at which the core-
periphery pattern, once created, can be long-lasting.

• The values of break point and sustain point can differ. For instance, 
in the CP model break point is associated with lower τ value than 
the sustain point. It means that when there is a symmetrical 
equilibrium then the agglomeration may occur only when τ are 
below the break point. The τ value associated with the sustain point 
is not low enough.



Tomahawk diagram – symmetric CP, CPVL and FE 
model

λ – share of the industry in region r
τ – iceberg trade costs
τB – break point
τS – sustain point

Symmetric case – both regions have the same share of agricultural workers (or all 
workers in CPVL).
Three equilibria for most values of τ.
Five equilibria between τ break and τ sustain.
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Broken tomahawk – asymmetric CP, CPVL 
and FE model
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Asymmetric case – initially north region has higher share of agricultural workers (or all 
workers in CPVL).
Three equilibria for most values of τ.
In this case gradual decrease of trade costs lead to systematic increase in the share of 
manufacturing sector in the north.

λ – share of the industry in region r
τ – iceberg trade costs
τB – break point
τS – sustain point
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Tomahawk diagram – symmetric FC model

Symmetric case – both regions have the same share of workers.
Three equilibria for most values of τ but just one is stable.
With no trade costs any equilibrium is stable.

λ – share of the industry in region r
τ – iceberg trade costs
τB – break point
τS – sustain point
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Tomahawk diagram – asymmetric FC model

Asymmetric case – initially north region has higher share of workers.
Core-periphery may occur for τ higher than 1.
The bigger is the north initially the faster core-periphery outcome appears.

λ – share of the industry in region r
τ – iceberg trade costs
τB – break point
τS – sustain point
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Price-index and home-market effect

• The price index effect shows that the region with larger 
manufacturing sector has a lower price index. The reason is that it 
faces reduced transportation costs. This is an agglomeration force 
since it attracts new workers (in models with interregional 
migration). 

• The home market effect reveals that the location with larger home 
market has more than proportionally larger manufacturing sector. 
The region with higher demand for manufacturing products may 
also offer higher real wage to the manufacturing workers (or higher 
rental price to capital owners).



Centripetal and centrifugal forces

Centripetal forces Centrifugal forces

• Linkages • Immobile factors

• Thick markets • Land rent/commuting costs

• Knowledge spillovers and other
pure external economies

• History, geographical location,
natural resources, climate

• Congestion costs and other pure
external diseconomies

• Access to certain production factors
(e.g. arable land)



1. The home market effect. Regions with a large demand for increasing 
returns industries have a more than proportional share of their production and 
are net exporters of these goods.

2. A large market potential raise local factor prices. A large market will 
increase demand for factors of production and this raises factor rewards.

3. A large market potential induces factor inflows. Footloose factors of 
production will be attracted to those markets where firms pay relative high 
factor rewards.

4. At some critical level of transport or trade costs, a further reduction in 
trade costs induces agglomeration. This implies that more economic 
integration should at some point lead to (more) agglomeration of the 
footloose activities and factors of production.

5. Shock sensitivity: changes in the economic environment can trigger
changes in spatial allocation structure.

Focus of empirical testing



• Most of empirical studies focues on home market effect (HME) at the 
country level

• Costinot et al. (2016) show that countries tend to sell more abroad in 
sectors for which they have larger domestic markets (weak home-market 
effect). Using data for pharmaceutical sector they also prove that the 
previous effect can be important enough to turn countries with larger 
demand for some products into net sellers of those products (strong home-
market effect). „The more we die (at home), the more we sell (abroad)”.

• At regional level home market effect is confirmed in a number of studies. 
Usually, only manufacturing sector is considered. However, not all
manufacturing industries seem to display HME. For instance, HME is
found in 5 out of 9 Spanish industries (Domeque et al., 2011) or 10 out of 
15 Chinese industries (Zhang, 2011).

The home market effect



• Many studies showing the link between market potential and regional
wages

• Hanson (2005) finds that regional wage differences were associated 
with the proximity to large markets in the case of US counties. 

• Kosfeld and Eckey (2010) confirm the importance of market access in 
explaining regional wage differentials in the case of Germany. 

• Cieślik and Rokicki (2016a,b) demonstrate that wages are strongly 
related to regional economic potential in the case of Poland. Their
conclusions are robust to the data applied – either average or individual
wages.

• Recent study by Rokicki and Cieślik shows, however, that significant 
accessibility change may actually lead to a transition from local market 
potential to trade partners’ potential.

Market potential and factor prices



• Many studies showing the link between market potential that leads
to higher factor rewards and inmigration

• In this sense, higher real wages are one of the main migration
determinants everywhere

• However, this is not the only determinant and not necessarily the 
most important one (e.g., unemployment, workers characteristics)

• de Haas (2011) underlines the importance of migrant networks 
which explain why, once started, migration processes tend to 
become partly self-perpetuating

Market potential and factor inflows



• The issue concerning the impact of trade costs on agglomeration 
process has been tested empirically 

• Many studies show the impact of European integration on the increase 
of internal regional differentials in countries such as the Czech 
Republic, Poland or Spain

• At the same time there is a convergence process at the country level

• Faber (2014) presents evidence in favor of the hypothesis that market 
integration can reinforce the concentration of economic activity within 
particular country. He shows that the construction of National Trunk 
Highway System in China led to agglomeration process that negatively 
affected GDP growth among peripheral counties.

• Rokicki and Stępniak (2018) show nonlinear effects of major transport 
infrastructure investment in Poland.

Trade costs and agglomeration



• Davis and Weinstein (2002). Bones, Bombs, and Break Points: The 
Geography of Economic Activity.

• They analyze the impact of the Allied bombing of Japanese cities in 
WWII as a shock to relative city sizes.

• The Allied strategic bombing of Japan in World War II devastated the 
targeted 66 cities.

• The bombing destroyed almost half of all structures in these cities – a 
total of 2.2 million buildings. 

• Two-thirds of productive capacity vanished. 

• Three hundred thousand Japanese were killed. Forty percent of the 
population was rendered homeless.

Shock sensitivity testing



Shock sensitivity testing (2)

The sizes of the circles represent the population of the city in 1925.



Shock sensitivity testing (3)



Shock sensitivity testing (4)



Shock sensitivity testing (5)


