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@ Definition of city: A city is a settlement that consistently
generates its economic growth from its own local economy
(cf. Jacobs 1969, p. 262).

@ So a city is where space meets time!

@ But what happens when space meets time?
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Major Issues

@ Why have there been on-going increase in the number and
the size of cities in the global world?

@ What are the determinants of city growth/agglomeration?

@ Why do some cities rise but some fall?

@ What are the underlying channels through which
agglomerative activity fosters urban growth

@ Why are some cities diversified but some specialized in
goods & services production?

@ What are the causes/consequences of firm clustering?

@ What are the causes/consequences of stratification?

@ What is the role of continual rural-urban migration played
in the process of economic development?

@ What do some countries experience fast but some slow
rural-urban migration process?

@ What are the determinants of rural-urban migration?



T.og GDP per capita, 1995

e Ll S
10 HEG s GEB .
. 5 NK  CARIOR
o TRWT iy nu: o " st
e NZL KL SWEN
5P
PRT
- MIRORRE
BRE o Py © svi
VEN s ARG
- oS Ry
V& P, KNA A ZAl SUK
Cor Pilfgo mma BWA K
" TUR POL
o PR NAM -
ERD - )
St BEROM i e MRS
~ 2 swz JOR KAZ Y
8 sl 2 MAR SYR MKD B
[Ea'd € By
: CHN
MOup pwa uza UKR
: e i
coa "th\m”opfn MRT
. G cosr :
o IND 150K w2 MBS
K BEN AR
ToA -
ZAR N BT s WD TIX
L'i:f""
BDI hLL
RWA MWL MUz
VZASLE
. ETi
6
0.0 X 3 '
. 0.2 0.4 0.6 0.8

Latitude



Introduction
[ ]

New Land and Development Reversal

@ Acemoglu-Johnson-Robinson (2002)
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Urbanization and Development

Log GDP per capita, 1995
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Population Agglomeration and City Growth I

@ Berliant-Wang (2005): corr(city employment, median
income) > 0; corr(city population, median income) z 0

City/Year 1990 2000 % Change
Population 3485398 3694834 6
Los Angeles Employment 1670488 1532074 -8.3
Median Income 40346 36687 -9
Population 2783726 2895964 4
Chicago Employment 1207108 1220040 1.1
Median Income 34314 38625 12.6
Population 223019 217088 2.7
Akron Employment 94103 99310 5.5
Median Income 29066 31835 9.5
Population 935927 1144554 22.3
San Antonio Employment 389727 488747 25.4
Median Income 30769 36214 17.7
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Population Agglomeration and City Growth II

@ Berliant-Wang (2005): corr(Acity share of employment,
Areal median income) z 0

City/Year 1990 2000 %
Change

City Share of County 0.397 0.388 -2.3
Los Angeles Employment

Median County Income | 45617 42189 -7.5

City Share of County 0.5 0.5 0
Chicago Employment

Median County Income | 42627 45922 7.7

City Share of County 0.4 0.38 -0.05
AKkron Employment

Median County Income | 37830 42304 11.8

City Share of County 0.78 0.82 5.1
San Antonio Employment

Median County Income | 33824 38328 13.3
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Unbalanced Growth of Cities

@ Urbanization in the U.S. from 1950 to 1990:

e increase from 64% in 1950
e 10 69.9% in 1960
e t073.6% in 1970
e t0 73.7% in 1980
o t075.2% in 1990

@ Between 1980 and 1990, among cities with pop > 100,000:

e 137 experienced population growth
e 56 experienced population loss.
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Size Distribution of Cities: Gibrat’'s Law
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Size Distribution of Cities: Zipt’s Law
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Random Growth Hypothesis

@ McMillian-Smith (2002)
@ Multicentric cities:

o LA: 46 subcenters

o NY: 38

e Boston, Chicago, Dallas, San Francisco, Seattle, Washington
DC: 10-14

e Baltimore, Detroit, Denver, Houston, Minneapolis-St. Paul,
Phoenix, San Antonio, San Diego, St. Louis: 5-9

o Atlanta, Cleveland, Philadelphia, Portland, Tampa: 3-4

@ Duocentric cities: Albany, Kansas City: Louisville

@ Monocentric cities: Columbus, Memphis, Miami, New
Orleans, Pittsburgh, Salt Lake City.
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Century Long Evolution of Regional Science

@ Johann von Thiinen: the power of circular city

@ Arthur Lewis, John Fei and Gustav Ranis: sectoral shifts,
surplus labor and urban development

@ Jane Jacobs: urbanization and knowledge spillovers
@ John Kain: locational stratification and spatial mismatch
@ John Harris and Michael Todaro: rural-urban migration

@ Masa Fujita dai-sensei: urban growth and agglomeration
dynamics.
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@ Berliant-Raa (1988, JET): existence

@ Berliant-Papageorgiou-Wang (1990, RSUE): 1st and 2nd
Welfare Theorems

e Wang (1993, RSUE): social optimality and Negishi price
support

e Fuyjita-Berliant (1994, IER): von Thiinen in GE.
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From Exogenous to Endogenous City Formation

Wang (1990, RSUE) and Berliant-Wang (1993, RSUE):
equilibrium formation of Central Business Districts

@ Berliant-Peng-Wang (2002, JET): equilibrium formation
with knowledge spillovers

Berliant-Wang (2008, JUE): equilibrium formation of city
subcenters

Kung-Wang (2010, CJE): network formation of city
Liang-Mai-Thisse-Wang (in progress): equilibrium
formation of Marshallian Industrial Districts.
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o Joannides (1994, RSUE): optimal growth of a system of
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e Berliant-Wang (2005, Handbook Chapter): urban dynamics

e Peng-Thissee-Wang (2006, JET): regional agglomeration
with middle product trade

e Rossi-Hansberg & Wright (2007, REStud): city structure
and growth

e Wang-Xie (in progress): agglomeration and housing
dynamics in a monocentric city.
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o Palivos-Wang (1996, RSUE), Eaton and Eckstein (1997,
RSUE), Black-Henderson (1999, JPE): endogenous growth
of monocentric city

e Lin-Mai-Wang (2004, JUE): endogenous growth of 3D city
and FAR policy

@ Turnovsky-Okuyama (1994, JPubE): housing and
endogenous growth

@ Bond-Riezman-Wang (in progress): capital accumulation,
rural-urban migration and economic development.
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From Representative to Heterogeneous Agents

e Wang (1990, RSUE; 1993, RSUE): endogenous marketplaces
and agglomeration with heterogeneous consumers

@ Peng-Wang (2005, CJE): sorting by foot with heterogeneity
in preferences in LPG

@ Chen-Peng-Wang (2009, JEDC): intergenerational mobility
and locational stratification with heterogeneity in human
capital

e Hsu-Wang (2012, RSUE): regional clustering of firms with
heterogeneity in productivities.
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From Frictionless to Frictional Economies

o Helsley-Strange (1990, RSUE): labor matching in cities

@ Abdel-Rahman & Wang (1997, JUE): labor matching and
income disparity in cities

@ Coulson-Laing-Wang (2001, JOLE) and Brueckner-Zenou
(2003, JOLE): spatial mismatch with search frictions

@ Laing-Park-Wang (2005, Book Chapter): rural-urban
migration with search frictions

@ Berliant-Reed-Wang (2006, JUE): knowledge spillovers,
search and matching, and agglomeration

@ Bond-Riezman-Wang (in progress): rural-urban migration
with barriers

@ Marjit-Wang (in progress): rural-urban migration, job
search and endogenous stratification in urban labor
markets: informal versus formal.
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My Current Work

e Wang-Xie (in progress): agglomeration and housing
dynamics in a monocentric city

@ Hsu-Wang (2012 & in progress): endogenous locational
choice, firm clustering and industry hollowing-out

@ Bond-Riezman-Wang (in progress): capital accumulation,
rural-urban migration and economic development

@ Others:

e Peng-Wang-Yu (2013): local public goods, housing quality
and locational stratification

e Berliant-Peng-Wang (in progress): pollution and dirty firm
clustering

o Liang-Mai-Thisse-Wang (in progress): equilibrium
formation of science parks.
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Questions

@ Is housing yet another form of capital or consumer
durable?

@ How would the housing sector interact with other macro
aggregates in the short as well as the long run?

@ Can an optimal city be reached competitively in a dynamic
framework with endogenous locational choice?

@ Main Challenge: to model the dynamic evolution and the
cross-location differences in housing quantities /prices.
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@ The housing sector is very significant in size:

o US housing accounts for > 30% of national wealth

o housing expenditure ~ 1/4 of total household spending

o large effects of housing wealth on household consumption
(cf. Case, Quigley and Shiller 2005, using a panel of 14
developed countries over the period of 1975-1999 and a
panel of U.S. states over the period of 1982-1999)

@ Not until the turn of the century, the housing sector has
largely been ignored by macroeconomists (Leung 2004)

@ Theory behind empirics: a thorough study of the housing
sector in a DGE framework is valuable because housing
activity can generate large macroeconomic effects and
important policy implications.
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Motivation

@ 4 key stylized facts (post-WWII U.S. data):

o the housing durable (measured by housing structures plus
household durables) out-grows housing

e housing prices grow at much lower rates than land rents

e both housing price and land rent gradients are
downward-sloping away from centers/subcenters
(ignoring ghettos) with the land rent gradient much steeper

o In larger MSAs with flatter population gradients, both
housing quantity and price gradients are flatter

@ Housing is not just a typical form of capital or durables:

e a house is tied to a plot of land at a specific location usually
close to the occupant’s workplace

e the consumption set of housing is nonconvex

e it’s structure is locationally immobile, but household
durables are mobile

e decomposing a house into structure and land is crucial.
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Model: The Basic Environment

@ 2 theaters of economic activities: a composite final good
sector and a housing sector

@ Linear city: [—1, 1], with location 0 = CBD

e Land supply distributed with density function T(z), for
z € [-1,1], with T'(z) > 0and T(0) > 0

@ Land rent collected by a developer paying for
development costs

@ Population = 2, with negative exponential distribution

N(z) = £ = (empirics: Clark 1951; McDonald 1989)

o Individual labor supply (inelastic) = 3, aggregate labor = 1

@ Production of mobile goods take place at the CBD to which
workers commute

@ Symmetric equilibrium (Berliant-Peng-Wang 2002 on
equilibrium selection): locational choice yields a uniform
distribution of households over [—1, 1].
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Production Technologies

@ Housing at location z:
H.=T) (D, -6)""
e D;(0) =d > 6 Vz (minimum structure)

e minimum requirement for land is far less important
(skyscraper), thus set to zero

@ Production housing durable investment:
X, = BKP

where % =G(t),G(t) > g G <0and lim; . G(t) =g
e Composite good production:

Y = AK*LI™®

where L = 1 and % =g
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Capital and Housing Durables

e Housing structures/durables evolution:
D, = X, — 6D, = BKP — oD,

where § = the demolishment rate
@ Physical capital evolution:

1
K = AK* LI — / :N(2)dz — 6,K
—1

where §; > 0 is the capital depreciation rate
@ Physical capital allocation:

1
K:Kc+/ K.dz
-1

where K is equally owned by all the agents.



Agglomeration
[ ]

Preferences

o Lifetime utility of an individual at z:

U, = /Oo u(c,, ¢(z)Hy)e P'dt
0



Agglomeration
[ ]

Preferences

o Lifetime utility of an individual at z:
U, = / u(cz, ¢(z)H,)e Pdt
0

o ¢(z) = spatial discounting, capturing the detrimental effect
from commuting to the CBD and other locality factors
(normalize ¢(0) = 1)



Agglomeration
[ ]

Preferences

o Lifetime utility of an individual at z:
U, = / u(cz, ¢(z)H,)e Pdt
0

o ¢(z) = spatial discounting, capturing the detrimental effect
from commuting to the CBD and other locality factors
(normalize ¢(0) = 1)

@ Point-in-time utility:

M(Cz/ ¢<Z>Hz) = Cg ((P(Z)HZ T 17)17(7



Agglomeration
[ ]

Preferences

o Lifetime utility of an individual at z:
U, = / u(cz, ¢(z)H,)e Pdt
0

o ¢(z) = spatial discounting, capturing the detrimental effect
from commuting to the CBD and other locality factors
(normalize ¢(0) = 1)

@ Point-in-time utility:

M(Cz/ ¢<Z>Hz) = Cg ((P(Z)HZ T 17)17(7

e 1 > 0 captures luxury good nature of housing relative to c:
housing is not necessary as one may always rent, but
food/clothing/many nondurables are necessary



Agglomeration
[ ]

Preferences

o Lifetime utility of an individual at z:
U, = / u(cz, ¢(z)H,)e Pdt
0

o ¢(z) = spatial discounting, capturing the detrimental effect
from commuting to the CBD and other locality factors
(normalize ¢(0) = 1)

@ Point-in-time utility:

M(Cz/ ¢<Z>Hz) = Cg ((P(Z)HZ T 17)17(7

e 1 > 0 captures luxury good nature of housing relative to c:
housing is not necessary as one may always rent, but
food/clothing/many nondurables are necessary

e ¢ and housing services ¢(z)H are Pareto complement



Agglomeration
[ ]

Preferences

o Lifetime utility of an individual at z:
U, = / u(cz, ¢(z)H,)e Pdt
0

o ¢(z) = spatial discounting, capturing the detrimental effect
from commuting to the CBD and other locality factors
(normalize ¢(0) = 1)

@ Point-in-time utility:

M(Cz/ ¢<Z>Hz) = Cg ((P(Z)Hz T 17)17(7

e 1 > 0 captures luxury good nature of housing relative to c:
housing is not necessary as one may always rent, but
food/clothing/many nondurables are necessary

e ¢ and housing services ¢(z)H are Pareto complement

@ Locational no-arbitrage:

u(cz, ¢(z)Hz) = u(co, Ho).
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Optimization

1-c

@ Locational no-arbitrage implies: c; = co¥; (Do, D;) 7 , so
relative composite good consumption is given by,

e Central planner’s problem:

17
max fooo ol (Tg (Do — )77 + 17> T epidt
. 1-c
st. K=A(K- [ K.N(2)dz)*L"*- [ cg¥." N(2)dz-6;K
D, = BKé3 — 6D, forall z

1—

where I' = fil ¥, (Do,D.) 7 N(z)dzis the endogenous
social welfare weight on those residing at 0.
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Key Tradeoffs

e Consumption-saving tradeoff:

/\ 1 a—1
2 o —aA <K - / KZN(z)dz) Ll
-1

@ Intertemporal no-arbitrage (Pp, = u,/A):

Pp,
Pp,.

= aA (K- [K:N(z)dz)" L'

BBKE ™ (1) L2q,I1, (D, )‘I’Z (Do, D.) % y
aA (K- [K:N(z)dz)" s

__1 ¢@TI(D:0) . : :
where I'l; (D)= DL (212 (D0) 17" i.e., capital gain of

housing durables = net capital rental - net durable rental.
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Steady-State Equilibrium

e Housing durables D;:

B-1
p’[j'(sk ( B > {(1 ’)’) 7COHZ (Dz) Y, (Do,Dz) | = p+5

@ Housing stock and price:

H, = Tg (Dz _0)1—7
Py, = [(1- 0)/0]CO‘I’Z(DO,DZ)1TT"/[TZ7(DZ — 0T ).

Z

e Comparative Statics:

(* if &y small) A B n p 0 T
Housing Quantity (H) | + + - — — +
Housing Price (Pp) 4+ = -7 4
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Calibration

@ Normalize A = 1 and total population = 2

e Conventional values: p = 3.5%, x = K;/X =225,0 =1/3,
O = 5%, w = 0.3 (Chicago as benchmark, McDonald 1989)

o Land supply: T(z) = (1 + 0.3 |z|)?; spatial discounting:
$(z) =1—0.3]z|; per capita land supply:
T= [} (1+03z)%dz = 1.33

@ Set { = pD/c = 0.5 (Benhabib-Rogerson-Wright 1991)

e Housing depreciation: §=0.25*7.8%+0.75*1.57%=3.13%
(Greenwood-Hercowitz 1991+Davis-Heathcote 2005)

@ Average expenditure share of housing: sy = 24% (Davis &
Ortalo-Magné 2008)

@ Average land value to housing value share: st = 36%
(Davis-Heathcote 2005)

@ Growth rates based on U.S. data over 1960-2000: g, = 3%,
8H = 1.80/0, 8D = 2.40/0, SRp = 0.680/0, IRy = 4.33%.
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Redistribution Scheme

@ Redistribtion scheme (7, v;):

Q. = K/2+(1-v,)PyH,
O, = [w+ (r—86)K]/2—(1+1) (c; +7K)

o Locational no-arbitrage requires (), = ) and ), = 0 Vz
(calibrated wealth share of housing + durables as 58.3%)

0.02 T T T T

0.01

0

— 0.01

ey e

Redistributive Taxes/Subsidies

- 0.03

Location z
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Cross-Location Schedules
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Responsiveness of Key Ratios

@ Benchmark cross-location and aggregate ratios:

o B D fm B Bp
5] Hy Dy RHO RTO RDO

1.0402  1.2503 0.9956 0.7952 0.6077 0.9995 | 0.24 0.1641 3.1441

T

Sg SK

[V

@ Responses of these ratios to a 10% increase in {1,6,a, B}:

o | a B b By B Bp . D
daE H, Dy Fn, R, B, |H 9K H

n | —008 -026 -0.39 -026 -0.67 -0.05|-3.06 -2.67 -1.02
g 0.00 -0.01 000 000 -0.03 000|-004 133 157
a 131 -018 -0.27 -018 -044 -0.03|-057 -051 -0.19
B| 005 013 02 014 036 0.02{ 157 019 357
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City Configurations

@ Normalize POP=2 and size of city =2
o w = 0.2 (NY, blue),0.3 (Chicago, red),0.4 (Philly, green):

Population Housing Housing Rental
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Transitional Dynamics I

@ Starting from (Ko, Do) = (3.2705,1.7317), both K and D
increase toward S-S. Around S-S, an oscillation occurs:

10 ‘\\
s
/
a 5| 1/
4] o —
.
2 1 =) 8 10
=
T T 11367 T 10934
o e \
10~ \ 1 ( \
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Agglomeration

Transitional Dynamics II

@ Transitional dynamics of the rental prices of housing, land
and housing durables:

@ land rents (red) grow much more sharply than housing
rental prices (green)

@ rental price schedule of housing durables (blue) exhibits
slight decline over time
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Alternative Setup: Housing As Necessity (7 = 0)

@ What if housing is necessary (7 = 0):
e both %(1) and % at the fringe compared to at the CBD > 1
0
e non-housing consumption growth rate = 1.73% < 3% (data)

o Comparative statics (w.r.t. 10% changes):

e many effects of 2 have wrong signs: T spatial discounting
encourages agents to reside away from CBD
e some effects of § and B are wrong

] R R R
o | a g2 Dy LH s 2Dy . )
% % iz Do [TA i, Bb, SH 5K "

¢ | 000 000 -005 -001 012 -001| 0.00 128  1.51
a | 121 059 092 060 151 010000 0.00 —0.01
B 0.00 0.00 003 000 -011 000] 000 -1.16 3.06
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Alternative Setup: No Minimum Structure (6 = 0)

@ What if minimum structure not required (6 = 0):
e large drops in %, %' % and %
0
e housing durables growth = 3.65% > 2.4% (data)
e Comparative statics (w.r.t. 10% changes):

e signs correct but too responsive to city-wise shocks (77,B)
e 6 > 0 creates a buffer with plausible responses

% | a H Dy By En Fp | Sk D
o H, Dy R, R, Ro, N 7]

n | =055 -135 -210 —-1.00 -233 —-0.24|-1049 -10.88 —4.15
a 145 -233 -3.62 -174 —-4.01 -043| -2.02 -2.10 -0.74

B 035 085 133 0.63 149 0.15 6.79 7.11 6.18
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Questions

@ Global Post (8/6/2012): “Taiwan’s highly educated workforce
has been moving to China for more lucrative employment and
business endeavors, but the result is a brain drain in Taiwan.”

@ Birth of world factories, Japan — Asian Tigers — China,
producing various middle to downstream goods),
accompanied by hollowing-out of domestic industries in
U.S. — Japan — Asian Tigers

@ Is firm clustering accompanied by industry hollowing-out?

@ Is trade liberalization harmful for domestic manufacturers?
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Model: Basic Structure

@ 2 ex ante identical countries: labeled I = A, B
@ 2 types of workers:

e unskilled: immobile, mass L
o skilled: freely mobile, mass M! = p/M

o y! = fraction of skilled in [ (4 + u® = 1)
@ 2 types of traded goods:
e intermediate goods:

o differentiated with endogenous variety N/
@ produced with unskilled labor
@ monopolistically competitive

o final good:

homogeneous
produced with unskilled labor and intermediate goods
managed by skilled labor

°
°
°
o perfectly competitive.
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Final Good Sector

o Generalized quadratic production: Y = D! In (Ell),

o= [ 2 [ a2 [ o)

o ¢} (j) = the amount of intermediate good j used (possibly
produced or imported)

e ¢ > 0 => positive variety effect (similar to Ethier)

e 1 > 0 => intermediate good inputs are Pareto substitutes
(consistent with NEG)

@ Pareto complementarity beween intermediate inputs and
unskilled labor: more unskilled => higher MPQ

@ Profit or skilled compensation:

[ . . .
o' =DiIn (6) ~ [y P()ai ()dj — w'th

e Final goods: freely traded across countries (numeraire).
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Intermediate Goods Sector

o After paying a fixed input of x units of the final good, an
entrant obtains a “new” intermediate good blueprint with
productivity z

@ zis a random realization from a Pareto distribution with
lower bound zys: Pr[Z > z] = (z/zpm) *forall z > zy

@ Distribution of marginal cost c = 1/z:

ow=rly=d-rf=- ()

where ¢ € (0,cp], cm = 1/2zpm is the upper bound of ¢
corresponding to the lower bound of productivity zy

@ Intermediate goods are tradable, but subject to an iceberg
trade cost if trade occurs across borders: to deliver one unit
across borders need to ship T > 1 units.
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Optimization

@ Demand for intermediate goods j:
P' () = Prmax — 15010
where b' = MPQ = In/! = In V’LM’ Phiax

average intermediate price
Domestic sales (D) vs. exports (X):

Ph(€) = (Pmaxtc)/2 Px(c) = (Prax+T€)/2
M(e) = WM (chc) /(298 q(c) = M (ce) / (210"

where cb = pl . and ¢l = pl . /T, which determine
nonoperative, domestic sale and export ranges
Final firm’s profit and locational choice:

J = (abl-ch)/ (b)) {a (bl-1) - (k+1) (bl+1) cb/[(k+2) b]}
I* = argmax {vl le {A,B}}.
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Key Equilibrium Relationships

@ Zero Cutoff Profit (ZCP):
N' =2 (k+1) y{a [In (L/M) —In ()] /ey = 1} /7

implying: more competition in intermediate goods
markets => tougher selection (smaller cutoff)
@ Free entry (zero expected profit):

(c’D)k+2 —0v /1 =0 [m (L/M) —In (yl)} /i

where 6 = 29k (k+ 1) (k+2) (cm)* /[(1 +77¥) M] is
increasing in 7, 7y and the fixed entry cost x, implying:

o larger final goods market (usually referred to as the market
size effect) => tougher selection of intermediate firms
(smaller cutoff)

e More unskilled labor force L, higher transport cost 7 or
stronger variety effect v => easier selection.
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@ Maximized profit:

k+

_k+1
k+1 )kiz:| |:DC (bl_l) _(k+1)<bl+1)(bl> ) (%)79172

=

&~ (bl)_m (& kT2

=

2y

e Higher y! => tougher selection => higher productivity =>
higher o/, where this gain is increasing in 6 (and hence
trade cost).
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Equilibrium Configurations

e Without loss of generality, focus on: y > u®

e Define: Av=v4 — o5, u=p (sopf =1-u)
e Types of equilibrium configurations:

o symmetric configuration (dispersion): u! = 1/2
o firm-clustering configuration (agglomeration): ! > 1/2
(full agglomeration if u! = 1)

@ Stability: a world equilibrium is stable if

o dAv/du <0, forpu € [1/2,1)
e (i) Av > O or (ii) Av = 0 and dAv/du > 0, for u = 1.
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Three Channels

dA dot
® Decompose 72 [u-1/2 = 2,17/4\;1:1/2, where

do' 90! (dcp | dcp ol ov' db'
dul — acl, \ op! " 9b ol | T ol dul’

av!

ac’ ’ B
size => lower cutoff => productivity gam and
agglomeration (+)

@ direct market size effect on selection L: larger market

30 9cp oy
acl, ab’ oy
market size => lower unskilled labor per firm => lower
intermediate demand and cutoff => productivity gain and
agglomeration (+)

@ complementarity effect on selection: : larger

@ direct labor force effect gz, dﬁ larger market size => lower

unskilled labor per firm => lower final goods production
gain and markup => dispersion (-).
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Trade, Firm Clustering and Selection

@ Trade liberalization (lower T):

e negative direct labor force effect larger

e impact on the two positive selection effects ambiguous: the
importance of these selection effects depends on the
unskilled labor force (via j)

@ Trade liberalization may not induce agglomeration:

o sufficiently small unskilled labor force => unimportant
selection effects => dominant negative direct labor force
effect => dispersion

e sufficiently large unskilled labor force => dominant
negative selection effects with low initial trade cost =>
dispersion

@ Trade liberalization may not improve productivity:

e when trade liberalization induces agglomeration, it leads to
tougher firm selection and raises productivity

e when trade liberalization induces dispersion, its effects on
firm selection and productivity is ambiguous.
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Numerical Results |

@ Baseline parameters: « = 10,7 =1, M =5,L =12,
zm = 0.01 (e = 100), k=2, v=0.02, k=1

@ Trade liberalization may not induce agglomeration or

dispersion:
Dispersion Agglomeration
t \\ [
T
5 T ,_193\\ oE “ = -
N, _
Figure 1: Case 1 under 7 = 1.5 Figure 2: Case 1 under 7 = 10

e Hollow-out of domestic industries possible for countries
with initially low trade cost or smaller unskilled labor
force (East Asian Tigers).
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o NEG revisited: stronger variety effect (y T) need not
induce agglomeration or firm clustering

Figure T: Case 2(a), 7 = 25 Figure 8: Case 2(a), 7 = 30



Rural Urban Migration
[ ]

Questions

@ % rural population:

China Egypt India Korea Taiwan Thailand
1950 | 87 68 84 79 76 90
2000 | 64 55 72 18 21 78

@ Questions:



Rural Urban Migration
[ ]

Questions

@ % rural population:

China Egypt India Korea Taiwan Thailand
1950 | 87 68 84 79 76 90
2000 | 64 55 72 18 21 78

@ Questions:

e why abundant rural surplus labor: 13 — 28% surplus labor
in China/India/Thailand (150 — 250 millions in China)



Rural Urban Migration
[ ]

Questions

@ % rural population:

China Egypt India Korea Taiwan Thailand
1950 | 87 68 84 79 76 90
2000 | 64 55 72 18 21 78

@ Questions:

e why abundant rural surplus labor: 13 — 28% surplus labor
in China/India/Thailand (150 — 250 millions in China)

e why large urban-rural wage gap (2 : 1) with little growth in
real effective wage rate of the unskilled (less than 1% in
China over 1992 — 2005 for workers with 9 years of
schooling or less)



Rural Urban Migration
[ ]

Questions

@ % rural population:
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@ Questions:

e why abundant rural surplus labor: 13 — 28% surplus labor
in China/India/Thailand (150 — 250 millions in China)

e why large urban-rural wage gap (2 : 1) with little growth in
real effective wage rate of the unskilled (less than 1% in
China over 1992 — 2005 for workers with 9 years of
schooling or less)

e why Great Divergence in urbanization processes and
what’s the role of trade played in such processes?
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Purpose of this Paper

@ % average tariff rate (1996-2000):

China Egypt India Korea Taiwan Thailand
2000 | 186 276 334 114 8.6 18.0

@ Construct a DGE model of a labor surplus economy with
rural-urban migration to examine how trade and
migration policies/institutions affect:

e capital accumulation
labor allocation

]
o factor prices
e sectoral outputs.
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The Model: population and production

@ Small open economy with total unskilled labor = N (N in
rural and L = N — N in urban) and with skilled = H = 1
only in urban

@ Rural sector: produce a nontraded good (backyard
subsistence farming) using unskilled labor and achieve a
reservation utility U

@ Two urban sectors:

e exportable (not consumed domestically): X = BKGI<X LGLX

o import-competing: Y = A [F(Ky, H)]' % L?(LY, Fis CRTS

o Ly + Ly =L and Kx + Ky = K (owned by skilled labor)
@ Two main policy variables:

o T =import tariff, with “wedge” Ty = (1 + 1)
e oy = investment subsidy to X, with “wedge” Sg; = (1 + ;).
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The Model: capital and consumption

e Capital accumulation:
Kt+1 = (1 — 5)Kt + It/y(lt)

o u(Iy) captures the severity of capital investment barriers
(#' >0, " < 0) ala Parente-Prescott (1994)
e iso-elastic form: e = I/ (I)/u(I) € (0,1)

@ Budget constraints (Y as numeraire):
i+l = (st+1K) /Ty +Ti
cy; = wi/Ty

where w, s and r are unskilled wage, skilled wage and
capital rental; T is lump-sum net transfer to skilled

@ Total consumption in urban areas: cy; = ¢, + Lc¥y ;.
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The Model: migration equilibrium

o Migration equilibrium of the unskilled: $pU(f) = U

e 1) = migration discounting or finding a job rate in cities
e pin down equilibrium unskilled wage w at reservation
consumption ¢:

utility
N
wUw/(1+1))

Cl
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The Model: closing

@ Goods market clearing:
Cy +1I; =Y+ M;
o Government budget:

_ OxriKye +ovriKye | peXs

M
oVl Ty Ty

+ T}

where T; is used to maintain balanced government budget
under any policy mix (Tx, Ty, Skx, Sky)-
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Intertemporal Optimization

@ Skilled labor intertemporal optimization:

VK) = mpx [u(s;zlg _ ﬁ L 1}rpv <(1_5)K+;4(II)>

@ Modified Golden Rule:
r_(p+o)pd)

=m(l
Ty 1—c¢ ( )
o 7' >0
o steady-state K = (I) is increasing in T
K=(7—Ty)

v = 1=¢ > 0, depending negatively on the severity of
capital barriers €.
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Production Efficiency and Competitive Profit

@ The following conditions yield a recursive system of three
equations in the three factor prices (w, 7, s):

w = E‘Ty
’
CX(W/T) = pTx
KX
CY(w,L,s) = Ty
Sky

@ Recursivity: w — r — s — (I, K,c¥}).
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@ Full Employment of the three factors pins down
(Y,X,LorN):

CY(wy,r/Sky,8)Y: = H=1
Ci((wtl rt/SKX)Xt + C}/(ZUt, ¢/ Sk, St)Yt = K
Ci(wt/rt/SKX)Xt+Cz¥,(wi,1’t/SKy,St)Y = L=N-N;

@ Recursivity: Y — X — L — (M,T).
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Comparative Statics

o Higher tariff (T T) or lower investment subsidy to
exportables (Skx |)

e raises skilled wage, has no effect on real unskilled wage,
and lowers rental

e increases import-competing output Y, but decreasing
exportables X

e reduces urban employment L, capital accumulation K and
aggregate output R if Y is K-intensive in the quantity sense

@ A reduction in migration barriers (¢ T)

o lowers unskilled wage, raise rental and reduces skilled
wage if Y is more K-intensive in the cost sense

o decreases the output of Y but increases X if Y is K-intensive
in the cost sense

e increases L, capital accumulation K and R if Y is also
K-intensive in the cost sense.
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Calibrated Benchmark Economy

@ set: Oxy = 0.25, 0y = 0.15, 0xx = 0.15, p = 0.05, 6 = 0.1

@ select: T = 0.1 (Korea/Taiwan), 7 = 0.1, 0x = 0.0, cy = 0.1

@ normalize: B=1,U=1,7=1

@ 11, = 0.09225 for capital-output ratio = 2.5

@ A = 5.5971 for skilled-unskilled wage ratio = 2.5

@ ¢ = 0.5906 for urban-rural wage ration = 2

e p=45forr=10%

@ N = 100 for reasonable rural-urban unskilled worker
proportion in 15 — 20%.
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Numerical Results

@ Policy experiment — raising T or ¢y by 1% => %-change in:

0% r S X Y K L R

-51 .50 -52.4 .50 -11.9 -23.7 -19.2

! 0 19 -92 16 018 -.32 -24
-.50 .50 -59.1 .50 -11.8 -24.4 -19.5

» 0 .19 -1.08 .16 018 -34 -26

@ With nontrivial capital barriers, trade protection has strong
intertemporal distortion and may cause severe
under-urbanization.
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ox T by 20%

Transition
@ Transition — path to urbanization (start in year 70,

complete in year 108):
Ty T by 20%
1 T T

baseline
T T

@ Thus, 20% increase in (Ty, 0x) delay urbanization by

(36,2) years

@ Raise 7y by 10%, 50% and 100% = urbanization process
starts in year 67, 60 and 1.
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My Future Work

e Agglomeration: collaboration with Berliant, Palivos and
Xie
e unbalanced urban growth
e beyond random growth: the rise and fall of cities in the

waterway area during the late Ming-early Ching era based
on a spatial network approach

@ Firm clustering: collaboration with Hsu, Liang, Mai and
Thisse

o firm spillovers and rise and fall of cities
e industry dynamics across space

@ Rural-urban migration: collaboration with Bond, Riezman,
Liao, Song and Yang
o the speed/pattern of rural-urban migration and housing

e rural-urban migration, sectoral distortions and factor
misallocation.
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