
Econ 8601:

Spillovers: “Economics of Density: Evidence from the Berlin

Wall”

• Background about spillovers (literature)

— lots of regressions...

— IV/RD type approaches (say Greenstone, Hornbeck, Mor-

reti

• Structural approach. This paper

• Background about structural models of cities (Monocentric
model, Lucas and Rossi-Hansberg)



• Background about Berlin



Model

• City in a larger economy, individuals get reservation utility of
̄ .

• City consists of blocks, indexed by  = 1  and  is land

area

—  share commercial

— 1−  share residential

• Single final good costless traded

• ̄ exogenous stock of workers, perfectly mobile



Workers

• Risk neutral. Worker  living at  and working at  gets

( ) = 



1−
 , 0    1

where

—  ≥ 0 is residential amenity (exogenous characteristic)

—  consumption of final good

—  consumption of land

• Workers pick a location, than pick a place to work, after draw-
ing productivy 

 =






where  =  is iceberg factor

• Worker are drawn from the Frechet

 () = 
−−,   0,   1

for scale parameter  and shape parameter . (Note WLOG

can assume constant  across locations, because will have

another force that allow exogenous productivity

• Income net of commuting costs for workers in block  working
in block  is also Frechet

() = 
−− − 


 ,   0,   1

• Next look at maximum. This has Frechet too, given by

() = −Φ
−




for

Φ =
X
=1



Ã




!

• Combining bilateral and multilateral distributions of income,
the probably a worker commutes between blocks  and  ()

exhibits the following gravity equation relationship

 =

µ



¶
P
=1 

³



´,  = 

ratio of “Bilateral resistance” to “multilateral resistance”



• Measure of workers employed at location  is


=

X
=1

µ



¶
P
=1 

³



´

• Suppose have data on workplace employment 
, residence

employment 
and bilateral traval times . Can solve for

the wages

• Ex ante decision making. Return to choosing location  is

[] = (1− )−1
 ̄ = ̄

where

—  is residential land price



— ̄ is expected worker income net of commuting costs

̄ = Γ
µ
− 1


¶⎡⎣ X
=1



Ã




!⎤⎦1
where Γ() is the gamma funaction.

• Ammenities include location fundmental, and also population

 = Ω

 , Ω ≡

X
=1

−
µ




¶
,  ≥ 0,  ≥ 0

where  is geographical land area.



Production

• Production is Cobb-Douglas

 = 

³ g

´ ³


´1−
,

where  is final goods productivity:
g

denotes effective

employment

• Equilibrium commercial land prices equal marginal product

(plus zero profit condition)

 = (1− )

Ã




! 
1−


1

1−




• Market clearing condition


g

=
X
=1

³


´hP
=1 ()


i̄

where

 = Υ
  Υ ≡

X
=1

−

⎛⎝ g



⎞⎠ ,  ≥ 0,  ≥ 0



Land Market Clearing

• Total demand for residental land equals effect supply of land
allocated to residentual use (1− ), or

[]
= ̄ (1− )




= (1− )

• Commerical land market clearing

g

Ã




! 1
1−

= 

•

(1− ) +  =  = 

where  is density of development



General Equilibrium

• Normalization  = 1 for all , Let { } be wages and
land prices each location

•
n



o
workers, residents, share commercial

• Consumers indifferent where to go

• Firms maximize profits, and they are zero

• If  ∈ (0 1), then  = .



• Proposition: given
n
         ̄

o
and observed

data
n


  
o
, there exists unique values of the

location fundamental and endogenous variables
n
    

o
for which the observed data are consistent with equilibrium of

the model



Solution

• Given parameter vector
n
         ̄

o
, take data

on
n


  
o
and solve for

{   }

• See identification problem

• But possibility of multiple equilibria is not a problem.



Four Key Channels from Berlin Wall

• Firms in West Berlin cease to benefit from production exter-

nalities in East Berlin

— productivity down, driving down land prices and employ-

ment

• Firms in West Berlin loses access to commuters from residen-

tial locations in East Berlin

— reduces land prices and employment

• Residents in West Berlin lose access to employment centers in
East Berlin



— Lowers expected worker income, lowering land prices and

residential population

• Residents in West Berlin lose access to residential externalities

— Lowers expected utlity, lowering land prices and residential

population



• All of the above is stronger for locations closer to the wall.

• Mechanisms that restore equilibrium in the model are changes
in wages, land prices

• In particular, key qualitative implication is that division leads
to a decline in land prices, workplace employment, and resi-
dence employment in areas of West Berlin close to the pre-war
CBD.

• What happens when wall comes down. Go back to before?

— What if multiple equilibria?

— What if shocks are different

— Still expect qualatively to be good for pre-war CBD



Data

• 15,937 city blocks

• Land price data for 1936, 1986, 2006 (assessed land value
of representative undeveloped property) (used to determine

property taxes.

• location of residents, location of works

• commuting costs. Calculate travel times (did a lot of work

here, take minimum travel time over subway, bus,...)



 



   
 



   
 



 



   
 



   



Difference-in-Difference Estimates

• Reduced form specification

ln =  + () + ln +  + ,

where  denotes block and  corresponds to time and  ∈n


o

• Taking (long) differences

∆ ln = ̃ + ̃(− ) + ln̃+ ̃,

for

̃ =  − −
̃(− ) = ()− (− )

̃ =  − −
̃ =  − −



• Note estimating this, rather something different

∆ ln = ̃ +
X
=1

 + ln̃+ ̃,

where  is dummy variable whether lies within a disctance

grid cell  from pre-war CBD and  is coefficient.

• differences in differences

• Look at results (note controls for U-Bahn station, parks, schools,
etc, in )

• Point about government policies to promote employment (and
government buildings)



• Look at flip side after wall comes back down.

• Placebo exercises to see if this is about trends

• Transport access results.



   
 



   
 



   
 



   
 



Structural Estimation

• {  } uniquely determined from
n



  

o
and given values of

n
         ̄

o

• Normalize ̄ = 1000 and  = 1

• From literature

— residential land share (1− ) = 25

— commerical land share (1− ) = 20

• {     } Leaves six parameters to estimate by GMM



Moment Conditions

• Solve out for {  }

• From population mobility

[] = (1− )−1
 ̄ = ̄

and

 = Ω

 , Ω ≡

X
=1

−
µ




¶
,  ≥ 0,  ≥ 0

get

ln  = (1− ) ln+ln ̄− ln−(1− ) ln−ln ̄− lnΩ

where

— land prices  observed



— expected worker income depends upon wages 

— Wages a function of , , and 

— Ω a function of 



From Firm Side

• Zero profits

 = (1− )

Ã




! 
1−


1

1−


and

 = Υ
  Υ ≡

X
=1

−

⎛⎝ g



⎞⎠ ,  ≥ 0,  ≥ 0
Can write

ln  = (1− ) ln−(1− ) ln (1− )− ln
Ã




!
− lnΥ

where

— prices  observed



— Wages a function of , , and 

— Υ a function of  ,
g



Last Piece

• Pulls these together: Residential Demand

[]
= ̄ (1− )




= (1− )

• Commerical land market clearing

g

Ã




! 1
1−

= 

• Total and market

(1− ) +  =  = 



• To get

ln = ln

⎡⎢⎣Ã 



! 1
1−

+ ̄ (1− )




⎤⎥⎦− ln

• Note need a fixed point in wages for 15,937 blocks. (involving
254 million bilateral commuting flows)



• Write time varying residential and location fundamentals as

ln  = ln  + ln 
ln  = ln  + ln 

Using above get

∆ ln   = (1− )∆ ln −∆ ln ̄ − ∆ lnΩ

∆ ln   = (1− )∆ ln − ∆ ln − ∆ lnΥ

• Changes in residential fundamentals ∆ ln   and produc-

tion fundamentals ∆ ln   will not vary systematically within

West Berlin



• Specifically

∆ ln   distributed ( 
2
)

∆ ln   distributed ( 
2
)



Form moments

• h
0∆ ln  

i
−
∙
1


 0∆ ln  

¸
= 0h

0∆ ln  
i
−
∙
1


 0∆ ln  

¸
= 0"

0
µ
∆ ln   −

1


 0∆ ln  

¶2#
−
"
1


 0
µ
∆ ln   −

1


 0∆ ln  

¶2#
= 0"

0
µ
∆ ln   −

1


 0∆ ln  

¶2#
−
"
1


 0
µ
∆ ln   −

1


 0∆ ln  

¶2#
= 0

where pick three sets of weights: (1) distance to pre-war CBD,

(2) distance to inner boundary, (3) distance to outer boundary



Thinking about identification

• { } identified from spatial distribution of changes in land

prices relative to changes in residence

∆ ln   = (1− )∆ ln −∆ ln ̄ − ∆ lnΩ

• { } identified from spatial distribution of changes in land

prices relative to changes in workplace employment

∆ ln   = (1− )∆ ln − ∆ ln − ∆ lnΥ

• More complicated argument for { } “identified from spa-

tial distribution of changes in land prices relative to the joint

spatial distribution of changes in workplace employment and

residence.

holmes
Typewritten Text
Let's just look at the paper.




