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Growth Theory Review

‣ “Productivity isn’t everything, but in the long-run, it’s almost 
everything” (Krugman)

‣ Growth theory is an attempt to discover and model the 
accumulation of ideas in a society 

‣ Suppose we have  

Yt = F(At, Kt, Lt)

CRS in capital K and 
labor L (replication)

Core insight of Solow 1957

Problem for a 
competitive/neoclassical 

theory of growth!
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Growth Theory Review

‣ Early growth theory models idea accumulation according to 

·At = g(At)h(st)

‣ As you might imagine, a lot depends on the shape of g()

‣  is the spillover functiong(At)

‣  is a function of the fraction of society’s resources invested 
in idea generation  (endogenous)
h(st)

st
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An example: (modified) Romer 1990

‣ Suppose output is 

Y(t) =
1

1 − β
(∫

N(t)

0
x(v, t)1−βdv)(LP

t )β

‣ Demands for intermediates: x(v, t) = px(v, t)− 1
β LP

t

Y(t) =
1

1 − β
NtLP

t

Intermediates produced 
with constant marginal cost of 

 in units of final good1 − β

‣ Upshot: more varieties act like greater TFP At

Number of 
varieties

‣ Aggregation:
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An example: (modified) Romer 1990
‣ New ideas can be produced using labor for research

‣ If hire  units of labor for research, ideas evolve according toLR
t

·Nt = φENtLR
t

‣ Spillover linear in existing idea stock Nt
‣ With two more equations (free entry and Euler equation), can characterize full dynamic 

equilibrium

‣ Interesting properties…

Spillover  
function g(At)

Resource 
function h()

… but change g and everything changes

Growth depends on 
market size

Growth rate varies 
with policy

Growth inefficiently  
low
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An example: (modified) Romer 1990
‣ New ideas can be produced using labor for research

‣ If hire  units of labor for research, ideas evolve according toLR
t

·Nt = φENϕ
t LR

t

‣ Different properties! Growth depends on 
market size growth

Growth rate invariant 
to policy

Growth rate correct, 
level of income not

, 
decreasing 

returns to ideas

ϕ < 1
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Idea Diffusion
‣ What is this all-important spillover function ?

‣ One view: proximity plays a key role

Jaffe, 
Trajtenberg & 
Henderson, 
QJE 1993

Other seminal empirical work:

‣ Ellison Glaeser 1997 JPE

‣ Arzaghi and Henderson 2006 
Restud

‣ De La Roca and Puga 2018 Restud
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Cross-Country Idea Diffusion

‣ At what level should we think about idea diffusion?

‣ Eaton Kortum 1999 IER: country level

‣ Output produced from 

ln(Yt) = ∫
1

0
ln(Znt( j)Xnt( j))dj

   where  is intermediate quality and  is intermediate quantity

‣ Output freely traded (same price everywhere), intermediates 
non-traded

Znt Xnt

Xnt( j) = Lnt( j)1−ϕKnt( j)ϕ
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Idea production function
‣ Ideas are produced by hiring labor for research 

‣ If there are  workers and share  are engaged in research, 
then they produce ideas at rate 

Lnt snt
αnts

β
ntLnt

‣ New ideas are drawn from a fixed Pareto distribution with tail  θ

‣ Ideas for j with higher quality displace those of lower quality 
(Bertrand style)

‣ Ideas can diffuse across countries with waiting time τni

Pr[τni < x] = 1 − e−ϵnix Diffusion friction
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Productivity Frontier

‣ Some Kortum modeling magic: given the draws are Pareto, the 
distribution of productivity in n is Frechet

·μnt =
N

∑
i=1

ϵni ∫
t

−∞
e−ϵni(t−s)αiss

β
isLisds

‣ If the total stock of ideas is , it evolvesμnt

Hnt(z) = e−μntz−θ

‣ Aggregate output is 

Ynt = AntK
ϕ
ntL

1−ϕ
nt Ant = exp∫

∞

1
ln(z)dHnt(z) = eψ/θμ1/θ

nt

Scale 
parameter

In the limit, productivity grows with idea stock
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Balanced Growth Path
‣ On a BGP, growth rates the same everywhere and equal to g

‣ Assume the spillover function is 

g = α
N

∑
i=1

ϵni

ϵni + g
μi

μn
sB
i L̃i

αit = α
μit

μ̄it
μ̄it

γ

If =1, growth itself a 
function of frictions
γ

‣ Can show that this growth is the fixed point of  

‣ Your productivity   depends on the frictions between you and other 
productive, research intensive countries

μnt
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Growth Decomposition
‣ Discipline idea flows with survey evidence on patents, calibrate 

other parameters to match relative productivities and research 
activity
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Within-County Idea Diffusion

‣ If technology diffuses across countries, it surely diffuses faster 
within countries

‣ Within countries, people tend to move around

‣ They both respond to and influence the evolution of productivity 
across space

‣ How can we think about the joint determination of growth and 
migration? 

Desmet, Nagy, Rossi-Hansberg 2018 JPE
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‣ Basic idea: Allen Arkolakis 2014 meets Eaton Kortum 2003 with 
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‣ Basic idea: Allen Arkolakis 2014 meets Eaton Kortum 2003 with 
forward looking innovation decisions

‣ Utility of an agent in location  at time   is r t

ui
t(r) = at(r)[∫

1

0
cω

t (r)ρdω]
1
ρ

ϵi
t(r)

‣  is the amenity of living in r, with at(r) at(r) = ā(r)Lt(r)−λ

‣  consumption of variety  in rcω
t (r) ω

‣  is a Frechet distributed idiosyncratic preference shockϵi
t(r)

Ignore the 
moving costs, they 

don’t matter

Congestion 
force
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‣ Firms produce using land and labor   

qω
t (r) = ϕω

t (r)zω
t (r)Lω

t (r)μ

‣  is a productivity shifter chosen by the firm, at isoleastic 
cost 
ϕt(ω)

C(ϕ) = νϕξ

‣  is a location and good-specific productivity shifter, drawn 
each period 
zω
t (r)

F(z, r) = e−T1(r)z−θ

‣ Correlation of z goes to 1 in small intervals 

‣ Need 1 unit of land to produce 
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T1(r) = τ1
t (r)Lt(r)α

Agglomeration

18

Diffusion
‣ Remember that 

F(z, r) = e−T1(r)z−θ

τt(r) = ϕt−1(r)θγ1[η∫ τt−1(s)ds]
1−γ2

τt−1(r)γ2

‣ Technology shifter increases with local innovation, as well as 
diffusing from all other locations

‣ Important: Firms know that they will make zero profits in all 
periods, so innovation decision is not forward looking

• Diffusion function
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2. Trade Module πt(r, s) =
Tt(r)[mct(r)ζ(r, s)]

−θ

∫
S

Tt(u)[mct(u)ζ(u, s)du]
−θ

wt(r)Lt(r)H(r) = ∫S
πt(s, r)wt(s)H(s)Lt(s)ds

1. Migration Module Ht(r)Lt(r) =
ut(r) 1

Ω

∫
S

ut(s) 1
Ω ds

L̄

These two modules 
collapse to two integral 
equations a la. AA ‘14

3. Growth Module τt(r)
τt−1(r)

= ϕt−1(r)θγ1[η∫
τt−1(s)
τt−1(r)

ds]
1−γ2

Static

Static

Dynamic



UCSD International Trade20

Upshot: Can solve for dynamic evolution

‣ Diffusion process too complicated to say much, has to be solved 
numerically

‣ Innovation stronger in higher density locations, but diffusion 
ensures a BGP eventually obtains 

‣ In the long-run, populated places have the highest levels of 
technology (Africa and Asia!)

‣ Loosening migration frictions across countries lets people take 
better advantage of favorable amenities and trade geography 
(productivity follows people)
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Rich set of counterfactuals and exercises
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• Significant variation in medium-run city growth rates: 

Walsh (2020)

Variation in  
entry 

accounts for 
most of these 

differences
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Importance of Entry for Local Growth
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Establishment lifecycle invariant across space
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Location Choice and spatial inefficiency

• Upshot: dynamic location choice major component of city growth

• However, firms may not internalize the effects their startup 
decisions have on the local economy

• Result: dynamic spatial misallocation

• Booming cities grow too slow, dying cities persist too long

• Missed in static/SS models, long run steady state allocation is 
efficient. But fundamentals are constantly changing. 
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• Capitalists can create new firms locally by using  units of the 
final good

ϕE

• Flow budget constraint for total wealth :Aj,t

·Aj,t = πtNt − δAj,t − Cj,t

• Total assets are   (free entry), so local firm base 
evolves according to

Aj,t = ϕENj,t

·Nj,t =
1

ϕE (πtNt − δNj,tϕE − Cj,t)
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Core Idea (3)

• Competitive Euler equation:
·Cj,t

Cj,t
=

1
γ [πj,t − δ − ρ]

• No guarantee the rate of profit  is equal to the social return  
with complementarities 

πt SRj,t

• Two reasons: firms raise labor demand, induce more people to 
move to j (not present in aggregate models)

• Also directly raise demand for other firms 

πj,t =
1
σ

N
2 − σ
σ − 1
j,t Lj,t

SRj,t =
1

σ − 1
N

2 − σ
σ − 1
j,t Lj,t

Simplest case
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Main Paper

• Generally, growth of cities experiencing a shock to fundamentals is 
too slow. 

• Midwest misery in part because South not creating jobs fast 
enough 

• Embed this insight into a quantitative dynamic model with 

• Heterogenous firm dynamics
• Land investment and housing capital

• Think about the mobility gains from optimal policy
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Urban Macroeconomics

• We’ve said less about my 2nd question: how does the 
macroeconomy affect the spatial distribution?

• Eckert Ganapati Walsh (2020): “Skilled Scalable Services: The 
New Urban Bias in Economic Growth”

• 2 big biases in recent growth: 
 

Skill Bias Urban Bias

Are they driven by the same thing? 
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Our explanation

• Falling ICT prices at the macro level particularly important for SSS 

• ICT allows them to increase their scale, and increases their use of 
skilled workers

• SSS firms have a comparative advantage in dense cities, so 
investment faster there

• Build model of heterogenous firms, fixed costs and non-homethetic 
production

• Trace spatial effects of aggregate price decline



UCSD International Trade37

Steepening Wage Gradient
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Quantitative Wage Gradients
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Other cool papers in this area: 
• Arkolakis Peters Lee 2020 “European Immigrants and the Rise of 

the United States to the Technological Frontier"

• Eckert Peters 2019 “Spatial Structural Change”

• Duranton Puga 2019 “Urban growth and its aggregate 
implications”

• Davis, Fisher, Whited 2014, “Macroeconomic Implications of 
Agglomeration”

• Nagy 2020, “Hinterlands, city formation and growth: Evidence from 
the U.S. westward expansion”

https://arkolakis.com/wp-content/uploads/ImmigrantsALP_NBER_20200706.pdf
https://arkolakis.com/wp-content/uploads/ImmigrantsALP_NBER_20200706.pdf
https://arkolakis.com/wp-content/uploads/ImmigrantsALP_NBER_20200706.pdf
https://www.dropbox.com/s/5d2v2jrt80yyluh/CityLocation.pdf?dl=0
https://www.dropbox.com/s/5d2v2jrt80yyluh/CityLocation.pdf?dl=0
https://www.dropbox.com/s/5d2v2jrt80yyluh/CityLocation.pdf?dl=0
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‣ Spatial growth is about two questions:

Back to the future

1. How does the spatial distribution of economic activity affect the 
macroeconomy?

2. How does the macroeconomy affect the spatial distribution of 
economic activity?
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Can you help us get some answers?


