Trade, Migration, and Inequality: An Analysis of China

Zhe (Jasmine) Jiang*

Preliminary, Comments Welcome

Abstract

China’s profound trade liberalization has been linked with large employment changes
around the world. However, the study of Chinese labor market responses to trade liber-
alization is a relatively less explored topic. Using data from CHIP (Chinese Household
Income Project), this paper aims to fill this gap by estimating the effects of trade liber-
alization on Chinese local labor markets. In addition, it investigates changes in urban
to rural wage inequality and skill premium in urban and rural areas separately with
the availability of surveys conducted in urban and rural households. In the model, I
use a dynamic general equilibrium framework with heterogeneous firms, heterogeneous
workers and internal migration to study the impact of policy-generated trade cost re-
duction and easing of migration restrictions on Chinese wage inequality. I focus on the
role of labor mobility that characterizes the large rural-to-urban migration in the midst

of trade liberalization in shaping skill premium and urban to rural wage inequality.

1 Introduction

In the early 2000s, there were two policies in China that left far-reaching effects on both of
its domestic economy and the global economy. First is China’s profound trade liberalization,
which culminated with its WTO accession in 2001 and has been linked with large employment
changes around the world. ! Second is the easing of migration restrictions, which generated
an internal migration with a size of perhaps the largest flow of migration recorded in world
history. However, the study of Chinese labor market’s responses to trade liberalization is a

relatively less explored topic. Moreover, little work has been done, examining the impact
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of China’s expansion of both international trade and internal migration on Chinese local
labor market. This paper aims to bridge this gap by investigating these three questions:
How does China’s trade liberalization affect its own wage inequality? What role does rural
to urban migration play in China’s skill premium and rural-urban inequality? How does
China’s domestic labor market reform regarding migration policy interact with its trade
liberalization policies in shaping China’s export growth and inequality?

In exploring these questions, this paper uses a two-country dynamic general equilibrium
model with internal labor migration within country to study the adjustments of wage in-
equality in response to trade liberalization and migration cost reduction. The combination
of these two policies, one aiming at promoting international trade openness, the other target-
ing at internal labor market reform that mobilizes labor across regions, contributed to huge
growth in China’s exports and productivity. It also has large impacts on wage inequality
across workers in various scopes: skill premium at the aggregate level, skill premium within
the rural area and that within the rural area, as well as urban to rural wage inequality. This
paper looks into changes of these three different measures of wage inequality in China and
examines the channels through which increasing trade openness and labor mobility interact
and affect these wage inequality measures.

On the migration policy side, in 1958, China established a household registration system
known as the hukou system to control population mobility. Each Chinese citizen is assigned a
hukou (registration status), classified as “non-agricultural (urban)” or “agricultural (rural)” in
one’s local administrative unit. In order to change the status of hukou, individuals need to get
approvals from local governments, which are extremely difficult to obtain. The prohibition
of working outside one’s hukou location or category was prohibited was relaxed in the 1980s
but, prior to 2003, workers without local hukou still had to apply for a temporary residence
permit. It was however, still very difficult to get. In sum, before the early 2000s, barriers
and frictions imposed on migration across regions within China remained immensely high.
Starting early 2000s, the demand for migrant workers in labor-intensive industries hiked
with China’s productivity growth and export surge. As a consequence, many provinces
eliminated the requirement of temporary residence permit for migrant workers after 2003.
There was also a nationwide reform in that same year that accelerated the process for getting
a temporary residence permit in other provinces. These policy changes greatly reduced the
barriers faced by migrant workers and spawned large migration flows from the rural area to
the urban area and also from lower-paid poorer regions to more developed, industrialized
and open regions. Tombe and Zhu (2019)estimates that between 2000 and 2005, migration
costs did indeed decline by 29 percent on average. Despite the reforms, the costs of being

a migrant worker remain high because of limited access to local public services, health care



and educational system.

Motivated by these stylized facts, the paper employs a two-country dynamic model fea-
turing internal migration from the rural area to the urban area. The model consists of two
countries, Home (H) and Foreign (F). Home is interpreted as China and Foreign can be one
of its trade partner. The non-agricultural sector which is housed in the urban area is more
skill-intensive than the agricultural sector in the rural area. In the home country, the rural
area is endowed with unskilled workers [_/ag7t and skilled workers Sam, whereas the urban area
is endowed with f/m,t unskilled workers and skilled workers Syna,t. Workers with rural hukou
draw idiosyncratic migration cost and self select into working in the city, which is motivated
by China’s huge flow of rural to urban migration. There are two sectors of production. The
rural area produces agricultural goods while the urban area produces non-agricultural goods.
The agricultural goods are consumed by domestic household and are thus non-tradable. The
non-agricultural goods are tradable — they are consumed both domestically and exported to
the foreign country.

The model is calibrated to match with changes in migration cost, trade cost and produc-
tivity increase in the tradable sector and analyzes the impulse responses of different measures
of wage inequality and other variables in the home and foreign country in responses to these
shocks. The findings of the paper show that migration cost reduction is associated with
a fall in urban to rural wage inequality but widening of skill premium in both agricultural
sector and non-agricultural sector , as well as in the aggregate level. However, negative trade
cost shock and positive productivity shock in the tradable sector each leads to increase in all
three measures of wage inequality. The results are consistent with the findings of Li et al.
(2013) which show that wage inequality increased post 2000.

The mechanisms driving the changes in wage inequality are rather different across differ-
ent shocks. First, migration cost reduction affects variables by changing the relative payoffs
across sectors, without directly impacting the demand side like productivity. It increases
migration cost cutoff for both unskilled and skilled rural workers. Unskilled workers’ wage
in the non-agricultural sector wﬁla’t goes down as there are more unskilled workers working
the urban non-agricultural sector. Increase of unskilled migration exceeds that of skilled mi-
gration. Price of domestic non-agricultural good decreases due to lower cost of production,
giving rise to more exports. On the contrary, both skilled and unskilled wage in the rural area
increases due to a lower level of total labor remaining there. Urban to rural wage inequality
decreases as urban wages fall relative to rural wages. However, skill premium in both the
urban area and the rural area, as well as the aggregate level increase. This is consistent with
Feenstra (2011), which states that the rural-urban migration might be a key factor driving

the export-led growth in Chinese cities. It infers that this migration keeps wage growth



suppressed and allows China to maintain its comparative advantage in the non-agricultural
sector (e.g. manufacturing).

Second, trade cost reduction affects variables by lowering the price of home exports and
thus boosting demand for home non-agricultural exports. As the demand for labor in the
non-agricultural sector builds up, wages of skilled and unskilled workers in that sector climb
up too. Therefore, migration cost cutoffs increase, generating larger migration flow into the
non-agricultural sector. Meanwhile, with diminished labor supply in the agricultural sector,
skilled and unskilled wage in the rural area also go up, putting upward pressure on the price
of agricultural good as well. Thus, wages of skilled and unskilled workers in both the urban
area and the rural area increase. Urban to rural wage inequality expands because wage
increments in the urban area more than offsets that in the rural area. Sectoral skill premium
and country-level skill premium widen.

Third, a positive non-agricultural sector productivity shock increases migration cutoffs for
rural skilled and unskilled workers through increasing wages in the non-agricultural sector,
making migration more rewarding. All three measures of wage inequality rises. Urban-rural
wage gap broadens because productivity growth in the urban area boosts the relative wages
compared to the rural area. Skill premium in the sector level and aggregate level all go up.
Productivity growth in the non-agricultural sector lowers the marginal cost of production,
tapering price of the non-agricultural good produced at home. Meanwhile, it contracts the
agricultural sector, leading to less demand of labor in production of the agricultural good

and thus a downward pressure on wages in the agricultural sector.

1.1 Related Literature

My paper contributes to two broad literature.

First, my paper also contributes to the recent international macroeconomics literature
that study labor migration. In the context of DSGE models, examples include Mandelman
and Zlate (2012), Mandelman and Zlate (2016) and Lechthaler and Mileva (2019). My work is
closely related to Lechthaler and Mileva (2019), which develops a dynamic version of Bernard
et al. (2007) along the line of Ghironi and Melitz (2005) and adds low-skilled workers training
to become high-skilled workers and labor adjustment costs across sectors to study the effect
of trade liberalization on wage inequality. While Lechthaler and Mileva (2019) features labor
mobility between two sectors, they do not study the effect of migration cost reduction on
wage inequality, which is a key focus of my paper. This paper is closely related to Mandelman
and Zlate (2016), which examines the macroeconomic effects of border enforcement and the

transmission of aggregate shocks across countries in the presence of labor migration and



remittances using a two-country business cycle model. My paper studies internal migration
rather than immigration across borders and focuses on the interaction between internal
migration and trade liberalization on wage inequality.

Second, although there has been a growing literature that examines the impact of the
China shock, most of them focus on the labor market effects on developed countries. Papers
studying the effects of the China shock on the U.S. labor market include Asquith et al.
(2019), Autor et al. (2013), Autor et al. (2016), Feenstra et al. (2019),Pierce and Schott
(2016). Hummels et al. (2014) quantifies the impact of firms’ offshoring to China on Danish
workers’ wages. Cabral et al. (2018) looks at the Portuguese labor market’s responses to
competing with Chinese imports. Rodriguez-Lopez and Yu (2017) investigates Chinese firm-
level employment changes following China’s trade liberalization. However, it does not feature
migration and thus abstract from the role of migration on trade and labor market adjustment.

My paper is also related to the literature linking international trade and internal migra-
tion. For instance, Dix-Carneiro and Kovak (2015) finds support of the amplifying role of
interregional migration on trade liberalization’s effects on the slow path of Brazilian local
labor market adjustment. Some examples of empirical papers investigating trade’s effect
on internal migration include Aguayo-Tellez et al. (2010), Hering and Paillacar (2016) and
Morten and Oliveira (2018) for Brazil, and McCaig and Pavenik (2018) for Vietnam.

2 Theoretical Model

The model consists of two countries, Home (H) and Foreign (F). The non-agricultural sector
which is housed in the urban area is more skill-intensive than the agricultural sector in the
rural area. In the home country, the rural area is endowed with unskilled workers Z)ag,t and
skilled workers Sagﬂg, whereas the urban area is endowed with I_Jm’t unskilled workers and
skilled workers S,,,;. There is one way migration occurring in the home country: workers
with rural hukou draw idiosyncratic migration cost and self select into working in the city,
which is motivated by China’s huge flow of rural to urban migration. There are two sectors
of production. The rural area produces agricultural goods while the urban area produces
non-agricultural goods. 2 The agricultural goods are consumed by domestic household and
are thus non-tradable. The non-agricultural goods are tradable — they are consumed both
domestically and abroad. The foreign economy is symmetric with the exception that there

is no migration modeled.

2See, e.g., Tombe and Zhu (2019).



2.1 Production, trade and goods prices

There are two areas in the economy: the rural area and the urban area . There are two
sectors: the agricultural sector and the non-agricultural sector. The former is housed in the

rural area and the latter is in the urban area.’

2.1.1 Home output

Production of both the agricultural and non-agricultural goods Y, and Y, require both
skilled and unskilled labor working in those two sectors. The output of each sector is Y}, =
Zi4[Sja]M L)' ™, where j = ag,na. S;; is total skilled labor in sector j, L;, is total
unskilled labor in sector j, Z;, is sector-specific productivity. 7; is the sector specific cost
share of skilled labor, and more specifically, production of the non-agricultural good is more
skill-intensive than the agricultural good: 7,, > 744. Since there is no heterogeneity in
worker productivity within one type of labor, all unskilled workers are paid the same wage
w!, and all skilled workers are paid w$, in the same sector j.
Relative labor demand can be described by the following condition:

S
Wi ¢ ni L

e L= Sie
which indicates that relative demand for labor is independent of sectoral productivity
and is solely determined by the relative wages paid in that sector. The condition implies
that the ratio of the skilled real wage to the unskilled real wage in sector j is equal to the
ratio of the marginal contribution of each type of labor input into producing one extra unit

of output.

2.1.2 Urban area tradable sector

The urban area produces non-agricultural industrialized goods, which are tradable. Produc-
tion of the non-agricultural goods takes the form of V,,u; = Znat[Snas)* [Lnad)' P, The

price for non-agricultural goods produced at home is equal to marginal cost of production,

p _ (wflayt)ﬁna (wila’t)ﬁna
na,t Zna,t

, where w,, is the real wage paid for skilled workers and w!,, , is
the real wage paid for unskilled workers in the agricultural sector.

The home non-agricultural good is used both domestically and abroad: Y,,; = Y n: +
Y*

o ht> Where Yy, 5, denotes the domestic use of the home non-agricultural good, and Y," , ,

denotes exports to the foreign country. Consumption basket of the non-agricultural goods

3Such production structure follows Tombe and Zhu (2019).



are composites of the home and foreign goods:

—1

1 p—1 1 St N Ry
Ona,t - [w“ (Yna,h,t) ro4 (1 - w)“ (Yna,f,t) ” ' )

where Y,,, ;+ denotes the imports of home from foreign.

The demand functions for the home and foreign non-agricultural goods are:
Yna,h,t =w (pna,h,t)_“ Cna,t; and

Yna,f,t = (1 - w) (pna,f,tTQt)iu Cna,h

where ppope and pp, p+Q¢ are the prices of the home and foreign non-agricultural goods

expressed in units of the home consumption basket. Thus, the demand ratios for domestic use

. Ynat=Y"
and exports is: ————naht — @ <z%
na,f,

—p
Vet - ) . Set the price index for the non-agricultural

good in the home country to be numeraire: 1 = w (Pans)' " + (1 = W) (Prass)' .

2.1.3 Rural area non-tradable sector

The rural area specializes in production of agricultural goods and are consumed by the

domestic household, thus are non-tradable. The output of the agricultural sector: Y,,; =

(wgg,i ) Pes (wgg,t ) fes

Zag,t

Zagi[Sag’t]B“g [Law]l*BW. The price for agricultural goods, P,,; =

l
ag,

, where

wi . is the real wage paid for skilled workers and w,,, is the real wage paid for unskilled

S
ag,

workers in the rural area.

2.2 Home households

Each economy consists of one large representative household, which maximizes the presented

- s—t C’sl_7
20 (m)] ’

where 5 € (0,1) is the subjective discount factor, C; is aggregate consumption, and

discounted value of utility function:

Ey

~v > 0 is the inverse of the inter-temporal elasticity of substitution. Following Andolfatto
(1996), Merz (1995) and much of the subsequent literature, I assume that all workers in
the home country are members of this large household which pool income. This implies the

distribution of labor income can be ignored for consumption decision. The budget constraint



the household faces is:

L+ 7S+ (L+71)By+ (1 +77)Bay + T, = Cy + Bi1 + Qi Bayyr + gBterl + thBf,tJrl'
The household spends its income on purchases of international risk-free real home bonds
and foreign bonds denominated in the home currency B,;; and B, ;4+1. Following Turnovsky
(1985), the assumption of bond holding adjustment is made. The cost of adjusting home
bond is %Bt2+1 and the cost of adjusting foreign bond is %Qth,t 41 where £ is a scalar. The

household obtains income from interest on its holdings of home bonds (1 + ;) B; and foreign
Pre
o
is the consumption based real exchange rate where ¢; is the nominal exchange rate. The

bonds (1 + r})B.+, where r; (r]) is the rate of return of home (foreign) bonds. Q; =

household also receives total net labor income 7! and 7 from supplying unskilled and skilled
labor. 7! is the average net labor income of unskilled workers, 77 is the average net labor

income of skilled workers, which are to be discussed in details in section 2.4. In equilibrium,

Tt = (5/2) (Bt2+1 + Qth,t—i-l)'
The Euler equations for home bond holdings and foreign bond holdings are:

(Cé—il > _’y] ) and
(Qt+1 ) ( 11 > -
Q: Cr '

The consumption basket C; aggregates the agricultural consumption goods C,,; and

1 +&Bi =B (14 141) By

L+ EBugy =87 (L+7174) By

non-agricultural consumption goods C,,; in Cobb-Douglas fashion:
Ct = (Cag,t)a(cna,t)l_a7

which comprises consumption of non-tradable agricultural goods C,4; and tradable non-
agricultural goods C,,;. o is the share of agricultural good in the consumption basket.
From household’s expenditure minimization problem, relative demand functions for the two

goods follow as:
P,
Cogt = OzP—tC’t, and

ag,t
I
Pna,t

Ona,t = (]_ — O[) Ot-

« -«
The consumer price index is: P; = (%) (ﬁ) . No investment demand exists in this

version of the model. By definition, Cpy+ = Y, The consumption basket of non-agricultural
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good has been defined in section 2.1.2 as Cqp = [wi (Yoant) © +(1— w)i (Yoari) © g

2.3 Home rural workers’ migration decision

Each worker is registered to either an agricultural or a non-agricultural hukou. There are
Em,t unskilled workers and Sna’t skilled workers with hukou in the urban area, and l_}ag,t
unskilled workers and gag,t skilled workers with hukou in the rural area. Rural workers
can choose to move to the city, but doing so implies a positive migration cost, which is
represented by a common cost variable X; that all skilled and unskilled migrant workers face
and an idiosyncratic €' € [1,00) (i = l,s). Skilled rural workers draw their migration cost
e® from a common distribution G(&*), and unskilled rural workers draw their cost ' from a
different distribution G(e'). The migration cost can be interpreted similarly as iceberg trade
cost. When rural workers move to the city, a certain portion of their value an,t (1=15)
in the city “melts” away, so that ﬁ is left. When there is a negative migration cost shock
that lowers X;, migrant workers’ value of working in the city increases. Since skilled and
unskilled rural workers face similar rural to urban mobility decisions, it suffices to describe
the decision of rural unskilled workers. Analogous equations hold for skilled workers in the
rural area. Migration costs are flow costs that workers incur in each period that they work
as migrant worker in the city. Following the same spirit of Tombe and Zhu (2019), migration
cost is modeled as ongoing cost rather than sunk cost because of the recurring nature of
costs that migrants in China have to pay working in the city under the unique hukou system
(e.g. restricted access to local educational and medical resources, social welfare, employment
benefits, etc).

An unskilled rural worker decides to migrate to the city if the net labor income earned
in the non-agricultural sector (wage income subject to migration cost) is higher than the
labor income earned from staying at the agricultural sector in the rural area: )ZZ—ZM > wég.

na,t

Define rural workers’ net labor income as m;;, then the migration decision can be rewritten

as: ey > Tage. 1f the worker chooses to migrate to work in the non-agricultural sector in
l — w%’ba,t
na,t thlna’t .

However, if he decides to remain in the rural area, he would not pay such cost, earning full

l
ag*

Every period, the rural worker with idiosyncratic migration cost level € compares the

the urban area, he needs to pay the migration cost ¢ that he drew. Thus, 7
wage rate at the agricultural sector: m,,; = w

net return of remaining working in the rural area and that of moving to the city to work in
wﬁla,t
Xtef’w,,t
decide to remain in the rural area and continue to work in the agricultural sector because it

the non-agricultural sector. Given the migration cost he faces, If wég,t > , he would

pays more than the non-agricultural wage discounted by the specific migration cost he needs



l

wna,t !
l ’
Xtamm ag

non-agricultural sector in the city. In the next period, if the worker still finds it pays out

to pay. However, if > w,,, he chooses to become a migrant worker and works in the
more to continue to be a migrant worker, he still needs to pay the cost €. Since there is no
sunk cost of migration, and that per-period migration cost ' works like a flow cost that rural
workers need to pay whenever they choose to be migrant workers working in the urban area,
workers’ migration decision is merely a static decision. It is a decision that workers make
every period, evaluating the net payoffs of working in the two areas in the current period.

A threshold, 2., for which a worker is indifferent between moving and not moving to
the city can be defined as: gl = X% (wfm,t - wflg’t). Share of different categories of unskilled
workers can be pinned down by . Rural unskilled workers with idiosyncratic migration
cost below the threshold will self select into migration whereas those with cost above the
threshold will find net labor income earned in the city lower than that in the rural area and
therefore choose to stay.

The migration cost cutoff € responds to fluctuations in the relative cost of labor across
regions, and thus affects migration flow and labor supply in the rural area and the urban
area. When there are exogenous shocks that change the payoffs (wages) in the two regions,
the migration cutoff will be affected. For any given level of rural-worker-specific migration
cost, a relatively higher wage in the city implies higher net labor income, and therefore leads
to a larger fraction of migrant workers in equilibrium. For instance, if there is a positive
productivity shock happening in the non-agricultural sector which increases Z,,;, wages in
the urban non-agricultural sector wy, rises, increasing the cost cutoff €. It makes more rural
workers to find it more profitable to work in the city, leading to a larger wave of rural to

urban migration.
wt(eh)

L
Wna

Xegmin

Wag

Figure 1: The migration cost cutoff.
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In equilibrium, the existence of productivity cutoff & requires a cross-country asymme-
try in the cost of effective labor, which ensures that some of the rural workers have an
incentive to work in the city. To illustrate this point, fig.?? plots the two sets of net la-
bor income for unskilled rural workers as functions of the idiosyncratic migration cost &

l
l l wna,t

agitr Tmyit = Xel -

over the support interval [g,,,,o0), with 7! The net income func-

ag,t =w
tion from migrating is steeper than the net income function from staying in the countryside

l
ag,t

l
wna,t
2
Xt (El)

equilibrium, the net payoff at ,,;, must be greater than w

slope{m},,} > slope{ml,,} as > 0. Therefore, to ensure that the cost cutoff £l exists in

l
. . . W ot l
which implies that 2= > w,,

> w;, must be satisfied. The

l

ag’

ws
na,t

XtEmin
model calibration and the magnitude of exogenous shocks ensure that these conditions are

at all times. Same applies to g}, the condition that

satisfied every period. The graph visually shows that becoming a migrant worker generates
larger net payoff than remaining in the rural area for the subset of workers with idiosyncratic

cost €' in the interval (g,in, 1.

2.4 Worker averages and distributions

Assume the worker-specific labor migration cost for skilled workers €° are random draws
from a common Pareto distribution G(¢*) with density g(¢®). Therefore, migrant workers
are heterogeneous in the sense that they face heterogeneous costs of migration. All the
information about G(e®) that is relevant for aggregate outcomes can be summarized by
means of average cost levels, as in average productivity levels in Melitz (2003). The average

cost level for workers whose migration cost fall below the threshold can be defined as: éfn,t =

[@ jﬁ (55)_1 g(al)dgl} . The average net labor income for unskilled rural migrant worker
t min

l
] ~1 — l =l _ Wnay 4
IS Tyt = Tt (Emﬂf) = X whereas the average net labor income for rural workers who
’ I !

choose to remain in the rural area is m,,, = wg,,. For urban workers who do not face

the mobility decision, their net labor income is just their wage income working in the non-

l ol
na,t wna,t‘

agricultural sector 7 The intuitions for the net labor income for these three types
of workers (Lyq, Lags and Li,;) are the following: because of the assumption that there
is no heterogeneity across unskilled workers with urban hukou, native unskilled workers in
the urban area all face the same wage. Similarly, for unskilled workers in the rural area
who choose to stay in the rural area, they do not pay the actual migration costs and are
thus ex-post homogeneous. Therefore, they are also paid the same wage. For rural migrant
workers, they are paid the same wage rate as the native unskilled workers with urban hukou,
which means they are ex-post homogeneous too in terms of the wage they are paid. However,
since they paid the migration cost when they selected into moving to work in the urban area,

their net labor income are different though since the migration costs are idiosyncratic.
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Every period, after rural workers make their migration decision and pay corresponding
costs if they choose to move to the city, there will be L,,; workers working in the rural area
and Ly, ; workers working in the urban area, with L,,; = Z_}%t —Lpsand Ly, = Ena,t—l—Lm’t.
Average worker return is expressed as the average between net labor income earned by
workers working in the urban area and those working in the rural area, weighted by the

share of these different workers:

7';['_l _ Lna,t 7';['_l Lag,t ’ﬁ'l
t na,t ag,t’
Ly Ly
where 7! = _ fmat gl + # 7t and o, =wt .. Since Lypat = Lnat + Limt, and
na,t "~ Lpgt+Lme Nat Lnpa,t+Lm m t ag,t — Wag,t: na,t — Lna,t m,ty
_ T ~] L 2w
Logi = Lagy — Ly, average_worker net labor income can be expressed as 7, = Z‘Z nat +
Lm t "‘l Lag,t_Lm,t, l _ Lna t Lag t Lm t ~1 l
L + L wag t L na t + L ag t + (7Tm t wag t) :
L L
The distribution of workers can be written as the followmg = =G(E 1) and T =1-
C"gv ag,
L L L L
G(&}). This implies that =7 = = il = @ (&) ==L, If the migration cost distributions are
ag,

assumed to be exponentlal w1th rate parameter A, then fm L=G(E) = (éf:) . Substituting

the distribution information and the expression of the share of unskilled migrant workers out
l Lna t

of total unskilled labor supply into the average net unskilled labor income: 7; = I, nat +
La La nd
Li W agt + G( ) it (Wﬁﬂ,t - wégyt)'

The average cutoffs for rural workers who choose to migrate are:

ka1 . (gl)kﬂ B (emm)k—i-l

1
& = Emin€ )
t (gl)k - (5mm)k
. k + 1 B} (g_s)k-i-l . (gmin)k+1
6t = k’ Emin€ s k k
(5 ) - (5min)

Therefore, average worker return can be expressed as the following equation:

I I e\ wh L
~1 na,t | ag,t 1 na,t ag,t
Ty = —=Wyay T L (1 — (5 ) ) E + Zi

2.5 Foreign households and output

The foreign economy also produces agricultural goods and non-agricultural goods, the former
sector being non-tradable and the latter being tradable. Rural to urban migration is not
modeled in foreign, so that there is no between sector migration occurring. The foreign non-
agricultural good is also used both domestically and abroad: Y, , = Y5,

Y5, .+ denotes the use of the foreign non-agricultural good by foreign households, and Y7, ,

¢+ T Yo ny Where
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denotes exports to the home country. The foreign non-agricultural tradable consumption
basket is:

*

| pr=1 | p¥-1

= * = *\ =% * *
;a,t = (w*);* ( na,f,t) S (1 —w )“1 (Yna,h,t) . )

where Y7 ., denotes foreign domestic the foreign country’s domestic use of the foreign

non-agricultural good and Y ;. denotes the exports of home to foreign. The demand

*

functions for the home and foreign non-agricultural goods are Y7, ,, = w* (Pra.re) ™ Chat
and Y% 1 = W (Pnans7/Qr) " Cy

il .1, where are the prices of the home and foreign non-

agricultural goods expressed in units of the foreign consumption basket. Therefore, the

demand ratios for domestic use in the foreign country and exports to the home coun-

. Yr * —H . . . .
try s cmelt — @ (Pnest®@) T The brice index for the non-agricultural good in the
Yna,,h,t 1-w Pna,h,tT

foreign country is also normalized to be numeraire, and it can be expressed as: 1 =

w” (pna,fﬂf)liu* + (1 - W*) (pna,h,tT*/Qt)liu*'
Budget constraint for foreign household is:

&
2

-1 2 § 2
Qt B*,t+1+_B:,t+1v

T L+ 7S (L) Bi+(147) BL + T = G +Qp ' Bryy + By, + 2

where Bfis Foreign holdings of Home bonds and By, is Foreign holdings of Foreign bonds.

2.6 Aggregate accounting and balanced trade

The change in net foreign assets between ¢ and ¢ + 1 is determined by the current account:

Biy1 — B+ Qi (Bayy1 — Boy) =CA = Pna,hT*YJa,h — DPra, 4 TQtYna,ft + 14 By,

* *

where p 5 7Y 4 — DrapiTQtYna,pe = T'By is the trade balance, which is characterized
by total exports minus imports expressed in units of the home consumptions basket. Bond

market clearing implies Byy1 + Bfy; =0 and B, ;41 + B, = 0.

2.7 Measures of wage inequality
2.7.1 Definition of wage inequality measures:

Since the goal of this paper is to analyze the effect of China’s trade liberalization and
migration policy change on wage inequality, this section define a set of wage inequality
measures. There are three measures of inequality that one can study under the framework of
this model: within-area or within-sector skill premium, country-level skill premium, urban

to rural wage inequality. Derivations are in the appendix.
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First, within-sector skill premium is straightforward to measure:

s
wag,t 77ag Lag,t
= and
w 1-— Saat’
ag.t Tlag Pag,t
s
wna,t - Tha Lna,t

l

wna,t 1 - Nna Sna,t

Second, country-level skill premium is by definition Z—;, the ratio of skilled wage over

t
unskilled wage at the aggregate level. Skilled wage w; is the weighted average of skilled wage
in the non-agricultural sector and that in the agricultural sector, weighted by corresponding

labor share, similarly for unskilled wage w!:

S,

s nat s ag,t s

w? = =& + —=w and

t )t tr
St na St ag

wl = Enat o Lagt

-7 na,t T ag,t-

Ly Ly

Third, one can also calculate urban to rural wage inequality, which is the wage difference

between the average wage at the non-agricultural sector and that at the agricultural sector

Wna,t

o where rural wage and urban wage are defined by:

na,t

na,t
—_— ws and
Lna,t + Sna,t

l
Whyy + ———
na,t na,t?
Lna,t Sna,t

Wna,t =

Lag t l Sagt

)

Wag,t = w,
Lag,t + Sag,t o

2.7.2 Expression of wage inequality measures:

This section expresses wage inequality measures using other equations described in the the-
oretical model.

Sector-level skill premium:

Since the share of migrant workers out of total agricultural labor endowment is a function
of migration cost cutoffs for skilled and unskilled labor, skill premium in the rural area (the

agricultural sector) is derived as:

Similarly, skill premium in the urban area (the non-agricultural sector) can be obtained
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as: ) N
w;‘ia’t B Linas + (1 - (éi) ) Lag Mna

wim,t Sna,t + (1 _ (gf)*k> S’ag 1= Nna

The sector-level skill premium at period ¢ depends on one endogenous variable: the
migration cost cutoffs for skilled migrant workers and unskilled migrant workers & and &.
In other words, skill premium within each region depends on the fraction of skilled workers
who choose to move and the fraction of unskilled workers who decide to move, which are
pinned down by other aggregate variables in the economy.

Country-level skill premium:

After substituting labor demand functions in terms of skilled wage and unskilled wage in

the two sectors, country-level skill premium can be expressed as:

Yna,tpna h,t =
s ,h,
wi _ A Vag Page + "ag L
l - Yna,tPna,t Q-
wy (1 = Mna) VagiPag: T (1 — 1ag) Sy

The above equation means that at the aggregate level, skill premium only depends on

one endogenous variables: the ratio of revenue in the urban area non-agricultural sector

Hvi
: : Yna,tPna,t : wé
over that in the rural area agricultural sector Voo Pory Since Voot Pt > 0 as Npg > Nag,
' A Yag,tPag,t

the conclusion that country-level skill premium rises can be easily obtained. Proof is in the
appendix.

Urban-rural wage inequality:

wna,t 7 Yna,tpna,t Lag,t + Sag,t

wag,t Yag,tpag,t Lna,t + Sna,t

This implies that urban-rural wage inequality is determined by two forces: ratio of output

na,t

in these two areas 2¢* and the ratio of total labor working in the rural area over the total

Yagt
S Lag+5
mass of labor working in the urban area Fewit2est
Lna,t"l‘sna,t

These two forces work in opposite
directions.

The amount of labor working in the agricultural sector L,,; and Sg,: equal the total
rural labor endowment Eag,t and S'%t subtracted by the migrant workers L,,, and S, ;.
Similarly, the mass of labor working in the non-agricultural sector L, and Sy, are urban

labor endowment plus the migration flow. Therefore, urban to rural wage inequality can also
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be written as:

Wna,t _ Yna,tpna,t {jag,t + Sag,t - (Lmﬂg + Sm,t)
wag,t Yag,tpag,t Lnaﬂt + Sna,t + (Lmﬂg —+ Smﬂg)
Yna,tpna,t Eag (gl)_k + Sag (e’::l)_k

Yag,iPag,t Lpo + Spa + ((1 — (Efl)fk> Loy + <1 - (gs)ik) Sag> |

Therefore, changes in urban-rural wage inequality depends on change in the ratio of non-

Yna,t

agricultural to agricultural output =
ag,

, as well as changes in the number of total migrant
workers Ly, s + Sy

Derived equations for these three different measures of wage inequality delineate a very
interesting phenomenon for inequality. When migration cost is lowered, at the aggregate
level, it is straightforward to conclude that skill premium rises as migration into the city
increases relative output in the urban area. However, it might not be the case if we dig
deeper than the aggregate level and look at skill premium within the urban area and that
within the rural area, as well as urban to rural wage inequality. Exogenous shocks may lead

to increase or decrease in urban-rural inequality and within-sector wage inequality.

3 Long-run effects and adjustment to trade liberalization

and migration policy

3.1 Steady state analysis

In the steady state, migration cost cutoffs satisfy:

g = 1 (1—1a) (1 —a) (é:l)—k

X (I=naga fea g1 (@)™

Y

o lmal-a) (@)
= _ —.
X Ngga g_;u; +1— (&)

These two equations imply that in the steady state, migration cost cutoff for unskilled

workers & depends only on common migration cost shock X, ratio of skilled cost share in

production ’777”“, relative share of non-agricultural good to agricultural good in the aggregate

ag —
consumption basket 1?70‘ and ratio of urban to rural unskilled endowment Zne.
ag

migration cost cutoff for skilled workers £* depends only on common migration cost shock X,

Similarly,

ratio of skilled cost share in production gﬂ and ratio of urban to rural unskilled endowment
ag
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g—’;‘g’. Once we obtain & and &', migration flow L,, and S,, are also derived. Because there is
no closed form solution for &8 and &', fig 3.1 plots the relationship between cost cutoff & and
common migration cost shock X with plausible values of other variables. The two variables
are negatively correlated: the lower the common cost level X, the higher the cost cutoff of
migration. This is rather intuitive because lower cost of migration allows more rural workers
to find working in the city generating more net income. Thus, when there is a reduction in
the common migration cost, the cutoffs for skilled and unskilled workers rise and more rural

workers find it profitable to leave their hukou location and work in the city, increasing the
migration flows L,, and S,,.

¢ (Cost cutoff)

X (Policy;generated migration cost)
Figure 2: Migration cost cutoff as a function of common cost shock.

The three measures of wage inequality in the steady state are also obtained as the fol-

lowing. First, skill premium in the agricultural sector and that in the non-agricultural sector
are:

_ _ 7 “N—k\ 7
wcslg,t nag Lag (gl) ; d wfw,t nna Lna + (1 o (El) ) Lag
= — — an = — —.
TS ™ T (1)

Within sector skill premium % depends on the sector level endowment ratio % and sector

J

J
specific ratio of skilled to unskilled cost share in the production function 137 - and equilibrium
J

migration cost cutoffs % and & for skilled and unskilled rural workers, which are shown above.

Second, urban to rural wage inequality does not depend on depends on 7;, but only
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depends on I?TO‘, endowments Ly, Eag, Sha, Sag and cutoffs £°, &, as the following:

g () "+ 50 ()

L,
o Lyt S+ (1= @) Lo+ (1-)7) Su)

Wha 11—«

Third, country level skill premium is:

wo_ ( a5 + Tag )
w! (1 = Mna) 552 + (1 = Nag)

This means that in the steady state, country level skill premium is pinned down by only

CQJI ]

the unskilled to skilled endowment ratlo , cost share in the production function 7,4, 7,4 and
relative share of non-agricultural good to agricultural good in the aggregate consumption
basket =2

3.2 Calibration

This section describes the parametrization of the model that I use for numerical simulations.
Following the practice of Ghironi and Melitz (2005), each period is interpreted as a quarter.
The household discount rate set to 0.99, which is the standard value for business cycle
models at quarterly frequency. The parameters of the Pareto distribution are set to €,,;, = 1
and k = 2, respectively. Share of domestic non-agricultural good in total non-agricultural
consumption in Home and Foreign are w = 0.75 and w* = 0.85, allowing for slightly more
trade openness for the foreign economy than home. Share of non-agricultural consumption
in total consumption basket is o = 0.6.

Iceberg trade costs are calibrated to deliver an average share of US manufacturing trade
with China in US manufacturing value added of 6% during 1988-2000 (the pre-liberalization
period) and 25% during 2001-20013 (the post-liberalization period). Assuming symmetric
trade costs, this share implies trade costs of 7 = 7* = 1.5 before liberalization and 7 = 7* =
1.1 after that. The policy-controlled migration cost X, is also calibrated to match with a share
of migrant workers in rural workers from 6% to 27.8% from 1995 to 2007. Productivity shock
in the non-agricultural sector is modeled as an AR(1) process with persistence parameter
p=0.9.

Using the CHIP surveys in rural households and urban households, during the whole
sample period of 1988-2013, the share of endowed skilled workers in total endowed workers
57/ (57 + L7) is roughly 4.572% in the rural area and 38.6% in the urban area. In the U.S.,
the share of skilled to total workers is 31%, according to Burstein and Vogel (2017). Because

there is no rural to urban migration modeled in the foreign country, I assume the rural area
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and the urban area has the same share of skilled workers endowment.

3.3 Dynamic adjustment, impulse responses
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Figure 3: This figure shows the impulse response functions of variables following a reduction in
common migration cost X;. Variables are in percentage deviations from the steady state.

Migration cost shock Fig.3.3 plots the impulse responses of macroeconomics and labor
market variables following a negative migration cost shock. Migration cost cutoffs increase,
leading to increase in both skilled and unskilled migration. Unskilled workers’ wage in
the non-agricultural sector wfmi goes down as there are more unskilled workers working

the urban non-agricultural sector. Increase of unskilled migration exceeds that of skilled

1 wl éna +Lm,t
Zna,t(l_nna) na,t Sna+Sm,t

good decreases, giving rise to more exports. On the contrary, both skilled and unskilled

Mna
migration. Since ppop: = ) , price of domestic non-agricultural

wage in the rural area increases due to a lower level of total labor remaining there. As

Zag,t(1=nag) — ag,t
Exports and imports both increase. The share of sectoral goods in the home aggregate

> Has
. . . Lag—L
a consequence, price of agricultural good increases as po,; = 7————w' <§“g—smz) .
ag—Om,
consumption basket changes due to lowering of pnq s and rise of pug;: consumption of

agricultural good C,; shrinks whereas consumption of non-agricultural good C,,; expands.

In terms of wage inequality, with more workers reallocating from the rural area to the urban
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area increasing the relative labor supply in the urban area, urban to rural wage inequality
decreases. However, skill premium in both the urban area and the rural area, as well as the
aggregate level increase. In the urban area, skill premium increases as urban skilled wage
rises but urban unskilled wage decreases. Skill premium in the rural area escalates because
the rise of rural skilled wage far exceeds that of rural unskilled wage. Real exchange rate
depreciates as the price of home non-agricultural good decreases and the price of foreign

non-agricultural good increases.

Trade cost shock Migration cutoff Migration Urban wages
0 -0.01 -0.02 0015
—Unsiied —Unstiec
-0.06 0015 003 — == idled =Skl
-1 "
0.04 —
015 02 -
-0.05
-02 -0.025 - 001
e -0.06
-0.25 -
o e 0.07
03 o
e
035 0035~ 0.08
-04 -0.04 -0.09 0.005
10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 0 0 0 1 2 30 40 50 60
Rural wages Price of exports Exports Real exchange rate

0
— Unsiiied|
=== Skilsg 0055 0012 012
o
o 001
0008 003

0 10 2 3 40 50 6 0 10 20 3 4 8 50 0 10 2 N 40 5 60

OQUrban skill premium m, Rural skill premium Uman-rural wage inequality
0 4

05 35
3
-1
25
15

1
2
3
15 -4 2
5
4]

Figure 4: This figure shows the impulse response functions of variables in the home country fol-
lowing a negative trade cost shock 7.

Trade cost shock Fig.3.3 shows the effect of trade cost reduction on the labor market
and macroeconomic dimension. A decline in the trade cost of home exports 7* lowers the price
of exports ppqn:7*/Q+, boosting foreign demand for home non-agricultural exports. Real
exchange rate depreciates. As the demand for labor in the non-agricultural sector builds up,
wages of skilled and unskilled workers in that sector climb up too. Therefore, migration cost
cutoffs increase, generating larger migration flow into the non-agricultural sector. Meanwhile,
with diminished labor supply in the agricultural sector, skilled and unskilled wage in the rural
area also go up, putting upward pressure on the price of agricultural good as well. Thus,
wages of skilled and unskilled workers in both the urban area and the rural area increase.

Urban to rural wage inequality expands because wage increments in the urban area more
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than offsets that in the rural area. Sectoral skill premium and country-level skill premium

widen.
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Figure 5: This figure shows the impulse response functions of variables in the home country fol-
lowing a positive productivity shock in the non-agricultural sector in the urban area Z,,, ;.

Productivity shock in the non-agricultural sector As described in section3.2, pro-
ductivity shock in the non-agricultural sector follows an autoregressive process with degree
1: logZna 141 = plogZpas + &, where p = 0.9. Fig.3.3 plots the impulse responses of vari-
ables following a positive productivity shock. A positive non-agricultural sector productivity
shock increases migration cutoffs for rural skilled and unskilled workers through increasing
wages in the non-agricultural sector, making migration more rewarding. All three measures
of wage inequality rises. Urban-rural wage gap broadens because productivity growth in
the urban area boosts the relative wages compared to the rural area. Skill premium in the
sector level and aggregate level all go up. Productivity growth in the non-agricultural sector
lowers the marginal cost of production, tapering price of the non-agricultural good produced
at home py, ¢+ Meanwhile, it contracts the agricultural sector, leading to less demand of
labor in production of the agricultural good and thus a downward pressure on wages in the
agricultural sector. Therefore, there will be a fall in the price p,q¢. Both agricultural con-
sumption and non-agricultural consumption increase due to a double lowering of the prices

Praht a0d Dggy. Rural skilled wage climbs up because the effect of a weakened labor supply
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on wage outweighs that of a suppressed labor demand. However, the opposite is true for

rural unskilled wage, leading to a reduction in rural unskilled wage.

4 Conclusion

This paper examines the effects of China’s domestic migration policy change and trade
liberalization on wage inequality in China using a dynamic general equilibrium model of
international trade and internal migration across regions. Calibrating the changes in policy-
generated migration cost reduction and trade cost decline, as well as productivity increase in
the tradable sector, this paper analyzes the responses of different measures of wage inequality
and other macroeconomics variables following these shocks.

All these three exogenous changes are associated with rise in urban to rural wage in-
equality, sectoral skill premium and aggregate-level skill premium, with the exception that
easing of migration restriction lead to lowering of urban-rural wage inequality. However,
the channels leading to the outcomes are different across the three scenarios. Under all of
these scenarios, there is simultaneous rise in migration and exports. Curtailing migration
cost affects variables by changing the relative payoffs across sectors, increases migration cost
cutoff for both unskilled and skilled rural workers. Price of domestic non-agricultural good
decreases due to lower cost of production, giving rise to more exports. Trade cost reduction
affects wages by lowering the price of home exports and thus boosting demand for home
non-agricultural exports. As wages of skilled and unskilled workers in that sector climb up,
migration cost cutoffs increase, generating larger migration flow into the non-agricultural
sector. A positive non-agricultural sector productivity shock increases migration cutoffs for
rural skilled and unskilled workers through increasing wages in the non-agricultural sector,
making migration more rewarding. Meanwhile, productivity growth in the non-agricultural
sector lowers the marginal cost of production, contributing to lower price of exports.

The findings in this paper has important policy implications. It shows that easing of
migration restriction and trade barriers both encourage rural to urban migration and help
with export surge. However, both of these two policies, one domestic one international, have
distributional consequences on the skill premium as they broaden skill premium in both the

non-agricultural sector and the agricultural sector.
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Table 1: Employment and wage in China, 1995-2007

1995 2007  %1995-2007 % per annum

Millions

Rural areas labor force 490 476 -2.9 -0.03
Urban areas labor force 196 325 66.8 4.43
Rural-urban migrants stock 30 132 340 13.14
Yuan per annum, average (1995 prices)

Urban real wage 5,348 19,904 272.2 11.16
Rural real income per capita 1,578 3,289 108.4 6.31

Source: China’s National Bureau of Statistics
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Table 2: Summary of model equations
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A Derivation of equations

A.1 Wage inequality equations

Within-sector skill premium

s s

w L w L
ag,t 77ag ag,t na,t Tha na,t
= and =

= =
Wag,t 1 - Tlag Sag,t Wt - Mna Sna,t

Country level skill premium Country-level skill premium is by definition Z—tj, the ratio
t

between skilled wage and unskilled wage at the aggregate level.

w? Sna,t s 4 Sag,t we and
t Q na,t Q ag,t?
S, Sy
wl = Enat o Lagt
- 7 na,t T ag,t-
L Ly

Substituting relative labor demand, skill wage and unskilled wage can be written as:

s Mma—171-7 Mag—1 7 1="7a
w, = |:Sna,t * nnaZna,tSnZilt Lna,tna + Sag,t * nagZag,tSa;,qt Lag,tag / (Sna,t + S“Qﬂf)

Mna MNag
1_77na TL[l,t 17,’7049 [lg,t
nnaZna,tha,t o + nagZag,tLag,t o
St St

U)i = [Lna,t * (]- - nna) Zna,tSZZ?tL;czga + Lag,t * (1 - 77ag) ZagvtSZ;,gtL;:;g] / (Lna,t + Lag,t)

_ 1 7 Slfnna Lzzljt 1 7 Sl—"]ag LZ;?t
- ( - nna) na,t~na,t 7 + ( - nag) agt¥ag,t T :
Lt Lt

Therefore, the country-level skill premium follows:

i 1=Nna QMna 1-nag gMag T
w_f i nnaZWI,tha,t Sna,t + nagZag,tLag,t Sag,t E
l - Mna 1_77na Nag 1_77ag Q
Wy _(1 - 777“1) Zna,tha,tSna,t + (1 - 77ag) Zag:tLag,tSag,t St
o nnapna,h,tyna,t + nagpag,t}/ag,t Lt
_(1 - nna) pna,h,tYna,t + (1 - 77ag) pag,tYag,t St
i pna,h,tYna,t =
_ "0 pugVage "1 Ly
pna,h,tf/na,t . ‘gt
_(1 o nna) Pag,tYag,t + (1 nag)

Urban-rural wage inequality Urban-rural wage inequality is defined as ZZ—Z:

Since Wy, is the average wage of the unskilled non-agricultural wage and the skilled
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non-agricultural wage,

Lna,t 1 Sna N/ 5

w —|—
na,t What
Lna,t + Snat na ,t + Snat

= Zna,tpna,ht [( ) ngat ia,?na + nna’snna 711(1,712%} /(Lna,t + S’w't)
Zna,tpna,h tSnZatLZ:;at
Lna,t _'_ Sna,t
pna,h,tyna,t

Lna,t + Sna,t '

wna,t

Similarly, w,g, which is the average wage of the unskilled wage and the skilled wage in

the agricultural sector can be written as:

Sag t s

_ Lag7
Wagt = T o t+ —S ag,t
agt+ ag,t

Lagt + Sagt ag,
Zag,tpag tS;];thZaggt
Lag,t + Sag,t

pag,tY;zg,t

Lag,t + Sag,t '

Therefore, urban-rural wage inequality, which is the wage ratio between the average wage

at the non-agricultural sector and that at the agricultural sector is the following:

Wnat  PnahtYnat Lagt + Sagy

Weg,t Dag,tYagt Lnat + Snay
Dna,htYnat Lagt + Sagt (Lt + Smt)
Dag,tYag,t Lna,t + Sna,t + (Lt + Sm,t)'

This implies that urban-rural wage inequality is pinned down by two forces: ratio of

na,t

output in these two areas })i and the ratio of total labor working in the rural area over the

Lag t+Sag t

total mass of labor working in the urban area P

. These two forces work in opposite

directions.

A.2 Steady state equations

The price indexes for the composite good of each country are:
1= W (Prape) "+ (1= @) (Pra,sam @) ",
l=w" (pna,f,t)liu* + (1 —w") (pna,h,tT*/Qt)liu
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The relationship between p, 5 and pp, ¢ are obtained:

_1
= w@aan) T L
pna,f — -

1 —w Q’

1—w* T*

_1
. [1 —w* (pna,f)l_u ] e Q
Pna,h =

Assuming ;o = p*, price of the Home non-agricultural good p,, p, is a function of Q, 7, 7%, w, w*, p

and p*:

1-p
w* (1 — & (Pran) ) T 4 (1 —w) (pna,h)liu (T*)liu = Q"

1—w

From the balanced trade equation:

pna,hT*Y»,:a,h - pna,fTQYna,f-

Substitute price ratios of pnqp t0 ppe, s and that Y (1 — w*) (PranT*/Q) " Ck, and

na,h =
Yiar = (1 = W) (Pras7Q) " Chy into the above equation and assume p = p*, it follows that:
(pna,h)u_l

— W
Cra@Q" (7)1
T Q" (17)

*
Cna—

Thus, the consumption ratio in units of the same consumption basket is:

*

CTLCL

l-w
— Q1*N71*M - ]
C;:aQ (pna,h)# - w

= Mna
Since ppan = (Zna (1 — Una))_l wl, (%%) , the consumption ratio in units of the

same consumption basket can also be written as:

-1

wgla p—1 [_/na + Lm T]na(l‘_l)
- - - —w
Zmz (]- - 77mz) Sna + Sm

From the relative demand equation, price of home non-agricultural good and agricultural

O’I’L a

Cra@

= Q" (1-w)

good are:

_ Lpa+ L\ ™
na,h — Zna 1— na ! —e = )
Pra,h ( ( n )) Wi (Sna + Sm)

Loo — Lo, flag
Pag = (Za (1=, ))_1 wé (—’;> .
g g g g Sag o Sm
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The expression for the real exchange rate in steady state is:

L—wp,h  #L+78

Qu = 1- ~ 1k T % ~ gk Qx
(1—w*)pnaf;;ﬂ'l L+ 7S

i k
L7 L, (#) 1 s [a 1, (E)k1
ot e [Pt (5 )| 0 B (52
 (1-w) wh, Ly + w3 Sig + why Uiy + w3s Sy
-, — gl —k gl —k — — =s\—k =s\—k
p“_}l —w wé“ Lna + Lag (X%‘l ™ (X>€l + %)} + Wna [Sna + Sag <X%*s + (Ex)gs + (EX)ES ﬂ
T 1w WE, Ly + 10555 + why Loy + w355,
1— -1 = Nna(p—1)
(Zna (1 - nna>) g (wfw)“ (g:iigs) —w
= *
(1 —w)
k

L L ) ) q & zs)—k —s\—F
wfm |:Lna + Lag <ﬁ + <€Xgl + X)él )} —l—wfm |:Sna + Sag <Xlgs + (EX)gs + (i()gs >i|

wil*ali:m + ws* 5’* + wl* E* + ws*S’*

na™~na agag ag™ag

A.2.1 Derivation of migration cost cutoffs:

Take skilled workers’ urban and rural wage link as an example: w;,, /w;, = X gl Usingw?, =
pna,hT/naYna/Sna; wgg = pag,hT/agY;zg/Sag) Cna/Cag - (]- - OZ) Pag/apnay PagY;lg = PagOag as
well as ppgpYne = Che in equilibrium,

&5 1 Pna,h Tna ?na Sag

X Pag Nag }/ag Sna

1 Cna Tha Sag - Sm
X PagCag 77ag gna + Sm

inna“ B a) Sag B (1 B (E‘S)_k> Sag
X g0 54 (1= (e)7") By

9

Therefore, migration cost cutoffs satisfy:

gl = 1 (1 —Una) (1 —04) (gl)fk

e e CO

o lnal-a) @)

- _ —
X Magr e 41— (&)

These imply that in the steady state, migration cost cutoff for unskilled workers & de-
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pends only on common migration cost shock X, ratio of non-agricultural to agricultural

good’s share in the consumption basket @, ratio of skilled cost share in production 2

« _ ag
and ratio of urban to rural unskilled endowment %”“. Similarly, migration cost cutoff for
ag
skilled workers £° depends only on common migration cost shock X, ratio of skilled cost share
in production Z”“ and ratio of urban to rural unskilled endowment g”“. Once we obtain &°
ag ag
and &', migration flow L,, and S, are also derived.
From the budget constraint, PC = wég (Eag — Lm)+wjg (Sag — Sm)—{—wfw (Ena + LmX%gl)jL

WS, (Sna + Smxss)- Since Cpq = YraPnah = Wk, Lng + WS, Sna and PC = Cna
(0 I ) I B ) R a -
I _ _ —
e [( Xa x4 T R A gl

s | o & 1—(&)" @)™ 1-(E)")
e ll_asna_< Xeés + X 1-a Sag | -

] L — l Tina éna+Lm ] 3
Substitute w}, = Wy T 5™ Into the above equation,

1—(e) " 7P (@) - _
( g(é? + (X)él B 1(—2 )Lag— Toalna =\ k7

_ Thna na + (E ) a9
— _(zs)—k =s\—k _(zs\-k\ = - o —s\—Fk :
T Ona — (1 g?gz + (Ex)gs — - 1(E a > Sag L= e Sna + (2977 Sag

gl
h

From the expression of p,, 5, which depends on Q, w,w*, i, and expressions of £° and &',
. . S’na ]-_ gs)k Sa fina .
combined with w!, = ppanZna (1 — Nna) | = (- ),k) = , w!, can be obtained as a
’ LTLa"l‘(l_(él) )Lag

function of Q,w,w*, 1y, Znas Mnas Nags Snas Lnay Sag Lag- Once w!, is pinned down, wég can be

_ — kN -

. l . Lo+ (1—(& Lag

obtained as wflg = 24, w;, can also be derived as w;, = wt 1"7;7“ 3 +<(1 E‘Sz’“;s , and wg,
—'Ina Ongq —(& ag

L — wfuz
follows as w;, = .
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