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Abstract

China is facing slowing growth rates, slowing rates of rural to urban migra-

tion and resistance to reforms that would liberalize internal migration restrictions

(Hukou). We develop a two-sector Ramsey model and use counterfactual simula-

tions to quantify the impact of internal migration and labor market reforms. We

find that the impact of sectoral labor reallocation on growth is amplified by capital

accumulation and is more than twice as large as conventional growth accounting

measures. While these effects have diminished as agricultural labor declines, we

also find that, once we allow for capital dynamics, Hukou reform could add 1.1-1.5

percentage points to China’s growth over the next decade.
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1 Introduction

A key feature of China’s growth miracle has been the migration of more than 200 million

workers from rural to urban areas. China’s growth is slowing, however, and there is a

widely held expectation that a growing shortage of rural to urban migrants will exacerbate

this problem. According to Krugman (2013), for example, China’s growth is about to

“hit its Great Wall” as it is “running out of surplus peasants”.

Nevertheless relatively few studies have tried to assess the impact of labor reallocation

on China’s growth or how labor market reforms might mitigate any slowdown. In partic-

ular the literature on labor reallocation and growth in China consists mainly of growth

accounting studies. These only give a historical perspective on the past importance of

labor reallocation and, by design, exclude general equilibrium and dynamic interactions

between labor reallocation, prices, investment, and growth. This limits the usefulness of

these methods for investigating how the slowing migration might affect China’s growth

and how reforms to existing labor market barriers (Hukou) might moderate this antici-

pated slowdown.

In this paper we aim to obtain quantitative measures of the contribution of labor realloca-

tion and labor market reforms to China’s growth. To allow for general equilibrium effects

and capital dynamics we construct a two-sector Ramsey–Cass–Koopmans growth model

that incorporates factor mobility and a sectoral wage gap. The model simulations trace

the impact of sector biased TFP growth on labor migration, allocative efficiency, prices,

capital and per capita income growth. We use counterfactual simulations to determine

the importance of labor migration to China’s growth.

Consistent with recent growth accounting studies we find that the impact of labor re-

allocation on TFP growth is relatively small, under 1 percentage point per year out of

China’s annual GDP per worker growth rate of 8 percentage points per year. Neverthe-

less we also find that, once we allow for induced capital accumulation, the impact of labor

reallocation on per capita GDP growth is amplified to approximately 2 percentage points

per year. Thus we find that the overall effect of labor reallocation on growth is much

larger than suggested by growth accounting, though still a relatively modest component

of China’s overall growth over the last 30 years.

Second we consider the impact of changes in the Hukou system on China’s future growth,

under alternative future growth scenarios. We find that a relaxation of Hukou would add

1.1-1.5 percentage points to China’s growth over the next decade. This is a significant

effect in the context of China’s anticipated growth slowdown. Thus our results suggest
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that reforms to Hukou could serve as an important source of growth for China over the

next decade.

The paper is organized as follows. Section 2 briefly discusses some of the recent literature

on labor migration and China’s growth. Section 3 describes the model and defines an

equilibrium. In Section 4 we describe experiment design and calibration. The results of

the simulations are discussed in Section 5 and Section 6 concludes.

2 Labor Reallocation and Growth in China

China’s economic growth has slowed in recent years and is widely expected to slow

further. There are a number of reasons for this including a slowdown in the rate of

technological catch-up as China approaches the world technology frontier, and the effect

of convergence as it approaches a steady-state growth path. Commentators have also

pointed to the need for institutional reforms, reducing the inefficiency of state enterprises,

export diversification, and re-balancing towards consumption. At the same time the

Chinese central government is trying to bring in reforms to the household registration

system to address concerns about rising inequality and possibly also economic growth.1

In particular it has been widely argued that the Hukou restriction is a major reason for

the rural-urban divide and segmentation in the urban labor market (Knight and Song,

1999; Meng and Zhang, 2001; Cai et al., 2008; Meng, 2012). Thus, relaxing Hukou

would potentially reduce the rural-urban inequality (Whalley and Zhang, 2007; Mai et

al., 2014).2

In addition, however, slowing rural-urban migration has been a key point of concern

over China’s growth prospects. As shown in Figure (1),3 the decline in agricultural

employment shares has been dramatic and it is likely that this movement has resulted

in allocative efficiency gains. This view is emphasized by a wide range of studies such

as Meng and Bai (2007), Rodrik (2010), Yao (2011), Li et al. (2012), Meng (2012), and

Zhu (2012). It is also emphasized in an extensive growth accounting literature that finds

large gains from factor reallocation (He and Kuijs, 2007; Bosworth and Collins, 2008;

1Related to these ideas is the notion of a middle-income trap which emphasizes the historical difficulty
of maintaining a high rate of catch-up growth over the long run.

2There are also several studies on geographical considerations associated with Hukou (Au and Hen-
derson, 2006a,b; Bosker et al., 2012).

3A similar change is also reported by Holz (2006). Brandt et al. (2008) shows an even larger decline
from 0.7 to 0.32 of the total labor force over 1978-2004.
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Bloom et al., 2010).4 The view that migration has been an important source of growth

in the past, along with the view that migration is necessarily slowing, gives rise to the

growth pessimism of Rodrik (2010), Li et al. (2012), The Economist (2013), and Krugman

(2013).

[Figure (1) about here]

Nevertheless there is an alternative view in the literature that the efficiency gains from

factor reallocation have been small, despite large apparent sectoral productivity gaps

(Cao et al., 2009; Bulman and Kraay, 2011; Ye and Robertson, 2016). Insofar as they

find small labor reallocation effects on growth, these studies suggest that the slowing

rural-urban migration may not be a big factor in causing a growth slowdown.

Growth accounting studies, however, only provide a proximate understanding of the

causes of growth (Barro, 1999). This limits their usefulness for understanding the inter-

actions between growth and policy variables such as controls on migration rates. To un-

derstand the impact of labor reallocation we need to account for the general equilibrium

relationships between productivity, migration and allocative efficiency and investment

decisions. Likewise these general equilibrium relationships are critical to evaluating the

impact of a relaxation of Hukou restrictions, on capital accumulation and growth.

In particular, an insight of the neoclassical growth model is that capital accumulation

responds to changes in productivity, so increases in total factor productivity, including

improvements in allocative efficiency, will have an amplified effect on the growth rate.5

Hence, if labor reallocation results in an improvement in allocative efficiency, it will

also induce capital accumulation. Likewise sectoral labor reallocation will also induce

price changes that will affect the return to capital, and hence investment spending. In

what follows we therefore develop a two-sector model of agricultural and non-agricultural

production to examine the impact of inter-sectoral labor migration in China and the

implications of Hukou reform on China’s future growth.

Two-sector versions of the standard neoclassical growth model have been widely used to

consider interactions between growth and structural change. Examples include Echevar-

ria (1997), Robertson (1999), Kongsamut et al. (2001), Caselli and Coleman II (2001),

4Similarly many recent studies have argued that factor misallocation is not only a ubiquitous feature
of developing economies, but also a key part of the growth process (Young, 1995, 2003; Vollrath, 2009;
McCaig and Pavcnik, 2013; Gollin et al., 2014).

5 This endogenous capital response is the key difference between the traditional growth accounting
literature and the recent “development accounting” literature such as Hall and Jones (1999), Caselli
(2005), and Hsieh and Klenow (2010). For a discussion of these amplification effects in the context of
two-sector models see Landon-Lane and Robertson (2007) and Landon-Lane and Robertson (2009).
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Restuccia (2004), Ngai and Pissarides (2007), Gollin et al. (2007), Landon-Lane and

Robertson (2007), Restuccia et al. (2008), Acemoglu and Guerrieri (2008), Alvarez-

Cuadrado and Long (2011), Esteban-Pretel and Sawada (2014) and Cai (2015).6

Our paper is most closely related to Cao and Birchenall (2013) and Dekle and Vanden-

broucke (2012) who also construct calibrated growth models of the Chinese economy.7

Cao and Birchenall (2013) consider whether observed TFP in the agricultural sector can

explain the changes in employment and output shares in China but don’t consider al-

locative efficiency issues. Dekle and Vandenbroucke (2012) construct a similar model but

their focus is on the role of government in China’s structural transformation. Neither of

these papers, however, considers the impact of Hukou reform on China’s future growth

prospects.

3 The Model

We consider an economy that consists of two sectors, the agriculture (a) and the non-

agriculture (m). An infinitely lived representative household supplies homogeneous labor

and rents capital to firms in both sectors. Firms minimize costs by choosing labor, L, and

capital, K, inputs under constant returns to scale. Capital and labor are mobile across

sectors. As described below, however, we also assume an exogenous wedge between the

value of the marginal product of labor in each sector in order to allow for China’s Hukou

restrictions.

3.1 Households

We begin by considering the utility maximization problem of the household. We assume

the household has an instantaneous utility function given by

u(q) =
q1−θ − 1

1− θ
(1)

6The salient feature of structural change in the growth process, was documented initially by Kuznets
and Murphy (1966) and Clark (1967). See also Syrquin (1998).

7Brandt and Zhu (2010) consider simulations in a simple growth model with fixed investment rates.
Their focus, however, is on factor reallocation between state and non-state enterprises. This is also the
focus of Song et al. (2011). Using a multi-region model, Whalley and Zhang (2007) investigate the role of
Hukou in explaining China’s rising inequality historically. Mai et al. (2014) use an adaptive expectations
model to quantify welfare impacts of facilitating rural-urban migration in China.
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where q is per capita consumption of a composite good. Following Ngai and Pissarides

(2007), Acemoglu and Guerrieri (2008), and Alvarez-Cuadrado and Long (2011) we as-

sume that q is a CES function, q = q(qa, qm).8

Dual to q is an expenditure function. Taking the price of nonagricultural goods as nu-

meraire, and denoting the price of agricultural goods by p, the unit expenditure function

is

ε(p) = [(1− γu)pρu + γu1
ρu ]1/ρu (2)

where 1− ρu ≡ σu is the substitution elasticity between two goods.

By Shephard’s Lemma the unit consumption demand for agricultural goods is qa = ∂ε(p)
∂p

q.

The paths of the household’s population and labor augmenting technology are given by

L(t) = L(0)ent, and A(t) = A(0)ext, where L(0) = A(0) = 1, and n and x denote,

respectively, the growth rates of labor and labor augmenting technology.

Letting ρ denote the time discount rate, the objective function facing the representative

household is

∫ ∞
0

e−(ρ−n)tu(q)dt (3)

The household maximizes (3) subject to the law of motion of capital K

K̇ = (R− δ)K + waLa + wmLm − ε(p)Q (4)

where: La and Lm are sectoral employment levels and La + Lm = L; R is the marginal

product of capital; wa and wm are sectoral wage rates, and; Q = q L is the total

consumption of the composite good.

Rewriting (4) in terms of capital per efficiency worker gives

8Some authors have built in structural change to their models by imposing non-homotheticity using
Stone-Geary preferences. See for example, Echevarria (1997), Caselli and Coleman II (2001), Gollin et
al. (2007), and Restuccia et al. (2008). As noted by Herrendorf et al. (2014) this is not necessary since,
as in our model, structural change also arises from differential rates of sectoral productivity growth and
different factor intensities. Our approach is consistent with the view that China’s growth over the last
three decades has been mainly driven by sector biased productivity growth and our choice of utility
function simply reflects a desire for parsimony.

6



˙̂
k = (R− δ − n− x)k̂ + ŵala + ŵmlm − ε(p)q̂ (5)

where k̂ = K/AL, q̂ = Q/AL, ŵa = wa/A, ŵm = wm/A, q̂ = Q/AL, la = La/L,

lm = Lm/L.

The Hamiltonian is

H = e−(ρ−n)tu(q̂ext) + µ
[
(R− δ − n− x)k̂ + ŵala + ŵmlm − ε(p)q̂

]
(6)

where q̂ is the control variable, µ is the costate variable, and k̂ is the state variable. The

first order conditions for a maximum are ∂H
∂q̂

= 0 and ∂H

∂k̂
= −µ̇ which give

q̂−θ = µ̃ε(p) (7)

where µ̃ = µe−[x−(ρ−n)−xθ]t

− ˙̃µ = µ̃ (R− δ − ρ− xθ) (8)

Combining (7) and (8) give the Euler equation

˙̂q

q̂
=

1

θ

(
R− δ − ρ− xθ − ε̇

ε

)
(9)

Note that if two goods are identical, or if we have a small open economy facing fixed

world prices, then p is constant and ε̇/ε = 0. In this case (9) reduces to the standard

Euler equation in the one-sector Ramsey model. More generally, in a two-sector model,

changes in consumption price index, ε(p), will affect the optimal consumption path and

the optimal rate of investment.

3.2 Firms

A representative firm in sector i, i ∈ a,m, employs labor and capital to produce goods

under the sector-specific technology and the assumption of constant returns to scale.

Firms minimize cost by choosing capital and labor inputs subject to the labor mobility

constraints between agricultural firms and non-agricultural firms – due to the household
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registration system or Hukou. We model this wedge as a tax, τ > 0 on nonagricultural

labor, with a lump sum transfer T = τ wm Lm. Thus the cost function for firms in each

sector is wiLi +RKi, where wa = wm (1− τ).

The minimized unit cost function is then given by

ci = ci(ŵi, R) = φi [γiŵi
ρi + (1− γi)Rρi ]1/ρi , i ∈ a,m (10)

where ŵi denotes the wage per efficiency unit of labor, φi is the constant for the unit cost

function, and γi is the distribution parameter, and 1−ρi ≡ σi is the substitution elasticity

between capital and labor. By Shephard’s Lemma the unit factor demand function for

capital is given by ∂ci/∂R̂. Likewise firms’ unit labor demand is given by ∂ci/∂ŵi.

3.3 Equilibrium

We characterize an equilibrium in the model by first describing a static equilibrium, that

holds for a given value of the state variable, k̂, and the steady-state equilibrium that

holds for the steady-state value of k̂.

3.3.1 Static Equilibrium

Definition 1: Static Equilibrium. A static equilibrium is a set of goods prices, p, factor

prices, ŵa, ŵm, R, sectoral output levels, ŷa, ŷm, and a real consumption level, q̂, that

hold for a given state variable k̂, costate variable µ̃, and set of exogenous variables L = 1,

Aa and Am, that satisfy:

zero profits,

1 = cm = cm(ŵm, R) (11)

p = ca = ca(ŵa, R) (12)

labor market clearing,

1 =
∂ca
∂ŵa

ŷa +
∂cm
∂ŵm

ŷm (13)
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capital market clearing,

k̂ =
∂ca
∂R

ŷa +
∂cm
∂R

ŷm (14)

goods market clearing for the agricultural sector,

ŷa =
∂ε(p)

∂p
q̂ (15)

and goods market clearing for the nonagricultural sector,

ŷm = q̂m +
˙̂
k + (δ + n+ x)k̂ (16)

where, q̂m = ε(p)q̂ − ∂ε(p)
∂p

q̂, is the consumption demand for nonagricultural goods per

efficiency worker and
˙̂
k+(δ+n+x)k̂ is the investment demand for nonagricultural goods

per efficiency worker. Rearrangement of (15) and (16) gives ŷm + ŷap = ε(p)q̂ +
˙̂
k + (δ +

n+ x)k̂ which shows that in equilibrium expenditure equals income.

Thus given the state variable k̂ and costate variable µ̃, a static equilibrium consists of 6

static equations, equations (11)-(16), and 6 endogenous variables (ŵa, R, p, q̂, ŷa, ŷm).

3.3.2 Steady State

A steady-state path requires that all real variables: consumption, capital and output,

grow at a rate of n + x, such that the real variables per efficiency unit, e.g. k̂ = k/A,

ŷ = y/A, and q̂ = q/A, are constant. This will also require that the prices, p, ŵa, ŵm,

and R are constant.

To characterize the steady-state path note that if consumption per efficiency worker is

constant, ˙̂q/q̂ = ε̇/ε = 0, (9) gives

R∗ = δ + ρ+ xθ (17)

Thus we have

Definition 2: Steady State. The steady-state path is a sequence of static equilibria

where (17) is also satisfied.
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3.3.3 Dynamic Equilibrium

We can now define a dynamic equilibrium.

Definition 3: Dynamic Equilibrium. A dynamic equilibrium is a sequence of static

equilibria, where the path of the state variable k̂ satisfies (5) and the costate variable µ̃

satisfies (8), for all t, and also (17) is satisfied as t→∞.

In practice we solve the dynamic equilibrium numerically by finding a path that reaches

the steady state in a finite time. This involves solving a two-point boundary value

problem consisting of differential equations (5) and (8).9

3.4 Calibration

We aim to calibrate the model so that it reproduces the key aspects of China’s growth

experience from 1978 to 2008. We model this growth as a transition from an initial

steady-state equilibrium in 1978, to a new steady state, that arises as a result of a

positive productivity shock to the non-agriculture.

We begin by calibrating the initial steady state using balanced path conditions and 1978

data. For the balanced path we assume a population growth rate of n = 0.01, a labor

augmenting productivity growth rate of x = 0.02, a depreciation rate of δ = 0.05, and an

investment rate of I/Y = 0.35. The balanced path condition I/K = x+n+δ determines

the value of K/Y .

In the initial steady state the non-agricultural sector accounts for 30% of the total em-

ployment and 70% of the total output. Evidence from Dekle and Vandenbroucke (2012)

and Young (2013) suggests a wage ratio in the region of wm/wa = 4 which implies

τ = 0.75. We assume that R∗ = 0.10, based on Bai et al. (2006).10

Using these shares, wage ratio, and capital-output ratio, we can solve to obtain the capital

income shares for the agricultural sector (α) and the nonagricultural sector (β).11 The

implied capital income share for the nonagricultural sector is found to be, β = 0.49, and

the implied capital income share for the agricultural sector, α, is 0.31. These are well

within the range of values reported in the literature such as Woo (1998), Young (2003),

9The solution is obtained using the relaxation algorithm described in Robertson (1999) and Trimborn
et al. (2008).

10Bai et al. (2006) find the real return to capital in China since 1978 fluctuated between 8 percent
and 12 percent.

11Specifically as long as the production functions are homogeneous of degree one, the definition of the

factor income shares implies that wmLm

waLa
= (1−β)Ym

(1−α)pYa
.
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Brandt et al. (2008), Bosworth and Collins (2008), Chong-En and Zhenjie (2010), Bulman

and Kraay (2011), and Dekle and Vandenbroucke (2012).

By choice of units we set p = 1, and we normalize the initial total employment and total

output to be unity. These initial conditions, together with factor income shares and the

substitution elasticity between capital and labor, are then used to solve for the CES

unit cost distribution parameters (γa and γm) and the unit cost function constants (φa

and φm), so that the zero profits condition holds in both sectors. We assume initially

that the substitution elasticities σa and σm are equal to unity and then experiment with

alternative values in sensitivity checks.

The inverse of inter-temporal substitution elasticity, θ, is assumed to be 1.1. This implies

an inter-temporal substitution elasticity of 0.91.12 Given R∗ = ρ + δ + θx = 0.10, the

implied time discount rate ρ = 0.028, is close to the value used by Roe et al. (2010) and

Cao and Birchenall (2013).

Finally we consider the elasticity of substitution in consumption between agricultural

and nonagricultural goods, σu. Official data from the National Bureau of Statistics of

China show that the expenditure share of food in China declined from 57% in 1978 to

37% in 2008 for urban residents, and from 67% to 43% for rural residents. This declining

food share, in conjunction with an increasing price of food relative to manufacturing and

services, suggests that the elasticity of substitution between agricultural and nonagricul-

tural goods exceeds unity, σu > 1. We use a value of σu = 2.5 which generates changes in

the employment shares that are very close to the historically observed changes in China.13

Table (1) summarizes these parameter choices.

[Table (1) about here]

To generate the non-steady-state baseline path, a positive productivity shock to the non-

agriculture is imposed such that, over the transition period of three decades (1978-2008),

the nonagricultural employment share follows its historical path from 0.3 to 0.6 of the

total labor force, and the annual growth rate of GDP per worker is 8 percentage points

12The empirical evidence on inter-temporal substitution elasticity is mixed. Empirical studies using
aggregate consumption data often find a value close to zero. See for example Hall (1988). While
calibrated macroeconomic models, for example Weil (1989) and Lucas (1990), tend to choose an value
close to unity to match growth and business cycles. We follow the latter treatment.

13Our baseline model suggests a decline from 46% to 18% in consumption budget share of agricultural
goods. A large σu can also be seen as a parsimonious way of capturing the fact that China has a relatively
open economy so that substitution in consumption can actually occur through trade.
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per year, as reported, for example, by Bulman and Kraay (2011).14 This requires a

productivity shock of 98% to the non-agriculture over the last three decades.

Table (2) summarizes key aspects of our baseline model. In terms of structural change,

it predicts a total change in employment share of the nonagricultural sector from 30%

of the total labor force in 1978 to 60% in 2008. The baseline calibration also predicts a

change in the output share of the non-agricultural sector from 70% of the total output

in 1978 to 89% in 2008, which is also in the range of data in Bulman and Kraay (2011),

Cao and Birchenall (2013), and Ye and Robertson (2016). The properties of other key

variables of interest are also shown in Table (2). These values are all within the range

of values reported in the literature, particularly in Brandt and Zhu (2010), Bulman and

Kraay (2011), and Ye and Robertson (2016).

[Table (2) about here]

Finally we note that the baseline path is not a steady state. GDP per worker and capital

per worker in 2008 are 82% and 90% of their steady-state values in the baseline. Hence

the baseline traces out a nearly full transition path from an initial position to the new

steady state.

4 Quantifying the Impact of Labor Reallocation on

Growth

4.1 Experiment Design

Growth accounting studies consider the impact of labor reallocation for a given capital

stock. But labor reallocation will also generate efficiency gains and price responses that

will influence investment decisions and capital accumulation. Hence the total impact of

labor reallocation on the growth rate is likely to exceed the standard growth accounting

measure, which is limited to the impact of labor reallocation on TFP. It is important

to understand these additional general equilibrium and capital accumulation responses,

in order to understand the possible effect of Hukou reform on China’s growth, and the

relationship between rural-urban migration and growth more generally.

14Similar values for capital accumulation, but for slightly shorter periods, are given in Holz (2006),
Bosworth and Collins (2008), Perkins and Rawski (2008), and Zheng et al. (2009).
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We therefore consider the impact of labor reallocation in China using the preceding

model. First we consider how labor reallocation has contributed to China’s growth since

the beginning of reforms in 1978. For this experiment we calibrate the model to a 1978

benchmark and then compute a counterfactual growth path where sectoral allocation of

labor is held fixed. By comparing this with a benchmark path we can quantify the histor-

ical impact of labor reallocation on China’s growth. Second we consider the importance

of labor reallocation effects in China over the coming decade as China’s growth slows,

and how the relaxation of Hukou restrictions might mitigate the anticipated growth slow-

down. In this case we consider alternative future growth paths against counterfactual

paths where we vary the Hukou restrictions.

4.2 Measuring Labor Reallocation Effects

A number of studies have used the standard growth accounting method, as outlined by

Denison (1967) and Barro (1999), to decompose China’s per capita income growth into

a capital accumulation term and TFP growth. Typically they find per capita income

growth of 8 percent per year over a three-decade period; a contribution from capital

accumulation of 4-5 percent, and; TFP growth of 3-4 percentage points.

The labor reallocation effect, as a component of TFP, can be found by subtracting the

appropriately weighted TFP growth in each sector from the total TFP growth (Syrquin,

1998; Barro, 1999). Thus, for example, a prominent recent study by Bulman and Kraay

(2011) find that out of the 3.7 percentage points of TFP growth, 0.8 percentage points

can be attributed to labor reallocation effect. Likewise Ye and Robertson (2016) find

TFP growth to be 3.05 percentage points per year of which the labor reallocation effect

is 0.77 percentage points per year.15

While this approach to measuring labor reallocation effect is informative, it has several

limitations as a tool for assessing the impact of policy changes. First it only provides a

historical description of the role of labor reallocation for given paths of other variables

such as capital accumulation, output shares, and the aggregate capital share, that will

respond endogenously to policy changes and other exogenous shocks that might be con-

15The literature also reports numbers as high as 2 percentage points per year, which is obtained when
more approximate measures are used such as Brandt et al. (2008) and Bosworth and Collins (2008). Ye
and Robertson (2016) show, however, that these large values follow from the method which tends to
dramatically overstate the actual labor reallocation effect as defined by Kuznets and Murphy (1966),
Denison (1967), Syrquin (1998), and Barro (1999). In addition once other inputs are controlled for, such
as human capital, the labor reallocation effect can be found to be much smaller. Ye and Robertson (2016)
find a human capital adjusted value of 0.25. Moreover Cao et al. (2009), using a more comprehensive
index of inputs, find that the labor reallocation effect is approximately zero.
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sidered in a counterfactual. Likewise the paths of investment and capital will respond

endogenously to policy changes and exogenous shocks. Thus in order to consider how a

shortage of labor might affect China’s growth we need a more sophisticated technique

that can take account of these general equilibrium and accumulation responses. In what

follows we consider comparative dynamic comparisons of alternative growth paths, taking

account of endogenous capital and transitional dynamics.

4.3 Historical Results

We now consider the impact of labor reallocation in China during China’s economic

development. Specifically we compare the historical baseline path with a counterfactual

path (hereafter C1) where the sectoral allocation of labor is held fixed. The difference

in per worker GDP growth between the counterfactual (C1) and the baseline, quantifies

the effect of historical labor reallocation on China’s growth. We can then decompose

the aggregate growth difference into components attributed to additional TFP growth,

through efficiency gains, and growth associated with capital accumulation. The results

are reported in Table (3) and Figures (2) - (3).

[Table (3) about here]

[Figure (2) about here]

[Figure (3) about here]

It can be seen from Table (3) that TFP in the counterfactual C1 is 23% lower than the

baseline. The difference in TFP growth rate between the baseline and the C1 is 0.89%

per year. This represents the direct allocative efficiency gains from labor reallocation.

This is close to the above growth accounting numbers of 0.77-0.8% per year. These

numbers are alternative measures of the additional productivity growth generated by

labor reallocation from the low marginal product of labor sector to the high marginal

product of labor sector. Thus the simulation model produces allocative efficiency effects

on TFP that are very similar to growth accounting measures.

Nevertheless it can also be seen that per worker GDP in the counterfactual is approx-

imately 44% lower than the baseline. This amounts to a difference of 2.1 percentage

points of per worker GDP growth per year. Thus we also find that the impact of labor
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reallocation on growth is more than twice as large as its impact on TFP – as measured

by standard growth accounting.

The reason for this difference can be seen in the change in capital per worker where

there is also significantly lower capital accumulation in the counterfactual. The results

in Figures (2) - (3) and Table (3) also show that there are two separate mechanisms

that drive this capital accumulation response. The first is the effect of the TFP gains on

the marginal product of capital. In our two-sector model the increase in the marginal

product of capital generates capital accumulation, as it would in a standard one-sector

Ramsey model.16

In addition labor reallocation reduces the price of investment relative to agricultural

output. This can be seen in Table (3) where the relative price of the agriculture, p,

is 35 percent lower in the counterfactual – i.e. labor reallocation reduces the price of

investment, 1/p, relative to the no-labor-reallocation counterfactual C1. Likewise the

price of consumption, ε, is 9.75 percent lower in the counterfactual C1 than the baseline.17

Thus labor reallocation also reduces the price of investment relative to consumption and

so consumers reduce consumption and increase investment.

Commensurate with this endogenous capital accumulation response the results show the

change in investment per worker (I/L) and the investment rate (I/Y ). As shown in

Figure (3), the investment rate falls sharply initially in response to the counterfactual

migration restriction in the C1 as does the return to capital. Both variables then recover

significantly because the lower investment rate eventually causes incomes to fall as well,

so that the investment rate begins to recover.

Thus in the two-sector model we see that there are two factors affecting capital accu-

mulation – the TFP gains from allocative efficiency and the fall in the relative price of

investment. Together these induce a two percentage points gains in capital per worker.

16The steady-state impact of TFP on capital accumulation in a one-sector neoclassical growth model is
straight-forward to compute. For example suppose the aggregate production function in intensive form is
y = Akγ , where A denotes the aggregate TFP, and γ is the aggregate capital income share. At a steady
state, the marginal product of capital R∗ is uniquely determined by eq (17), which depends on a set of ex-
ogenous parameters. By definition, the marginal product of capital can be expressed as R∗ = Aγ(k∗)γ−1.
Thus, the steady-state capital per worker k∗ can be written as k∗ = R∗1/(γ−1)A1/(1−γ)γ1/(1−γ), which
suggests that an increase in A would increase the steady-state capital k∗ with an elasticity of 1/(1− γ).
See also Landon-Lane and Robertson (2009) that find a quantitatively large indirect capital deepen-
ing effects from inter-sectoral resource reallocation for several East Asian economies though they use a
simpler Solow-Swan growth model.

17This investment price response is in line with the existing literature on the linkage between the
relative price of investment and growth, such as Summers (1981), Agarwala (1983), Edwards (1989),
De Long and Summers (1991), Jones (1994) and Greenwood et al. (1997) though in these models the
price response is due to technological change not labor reallocation.
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Along with the direct gains from TFP this then results in the 2 percentage points gains

in output per worker. This is how labor reallocation induces a much larger response

in economy than its impact on TFP and part of the so-called “capital contribution” in

growth accounting can be attributed to labor reallocation. Likewise the standard growth

accounting contribution of labor reallocation underestimates the total impact of labor

reallocation on the growth rate by a factor of a half.

Finally we turn to consider the labor market impact of the experiment. It can be seen

from Table (3) and Figure (3) that the counterfactual produces a large fall in real agri-

cultural wages and little change in real wages in the non-agriculture. Thus, as would

be expected the migration of labor from the agriculture to the non-agriculture boosts

agricultural incomes by increasing scarcity.18

4.4 Sensitivity

Next we consider some sensitivity analysis and experiment with alternative substitution

elasticities between capital and labor in each sector, σa and σm. The results are reported

in Table (A1) in the Appendix. The alternative choices of sectoral substitution elasticities

are guided by empirical evidence. Specifically, we consider a range of σm less than unity,

and a range of σa greater than unity. For example, many time series studies on manufac-

turing find a substitution elasticity less than unity, such as Arrow et al. (1961), Dhrymes

(1963), and Clague (1969), but a higher substitution elasticity in the agriculture has been

found for example in Behrman (1972) and Herrendorf et al. (2013).19 Recent studies like

Alvarez-Cuadrado and Long (2011) also consider a higher substitution elasticity in the

agriculture than the non-agriculture as one of the driving forces of structural change.

For each alternative scenario, we re-calibrate the model by adjusting σu in the utility

function and the productivity shock to ensure that the model yields a historical growth

path such that the average growth rate of per worker GDP is 8% per year and the

nonagricultural sector’s labor share increases from 0.3 to 0.6 of the total labor force over

1978-2008.

It can be seen that the historical labor reallocation effect is stable at around 2% per

year across scenarios. If one compares the TFP growth between the baseline and the

18This is consistent with Mai et al. (2014) that find relaxing Hukou would increase the wage in the rural
areas, and have very little impact on urban wage rate. Similarly, as found in Whalley and Zhang (2007),
the wage rate in the rural sector would be higher if there had been no Hukou restrictions historically.

19For example, Herrendorf et al. (2013) find capital and labor are most substitutable in agriculture
with a substitution elasticity of 1.5. This compares to an elasticity of 0.80 for manufacturing, and 0.7
for services.
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counterfactual C1, again the difference is close to 1% per year.

Thus we find that, in our dynamic general equilibrium setting, the total impact of la-

bor reallocation on growth far exceeds the value implied by simple growth accounting,

generating around 2 percentage points of growth – more than double the conventional

growth accounting measure. Labor reallocation also prevented what would have been a

substantial rise in China’s non-agricultural wages at the expense of agricultural wages,

thus easing inequality over China’s industrialization. This result is also stable for a range

of alternative assumptions regarding the elasticity of substitution between capital and

labor in each sector.

Nevertheless, while providing historical context, these results do not necessarily tell us

very much about the impact of slowing migration on China’s future growth, which is the

concern of Krugman (2013) and others. To explore this issue more fully, therefore, we

need also to consider the possible interactions between labor reallocation and China’s

future growth prospects.

5 Labor Reallocation and China’s Growth Prospects

The preceding analysis suggests that, despite large amplification effects from capital

accumulation, labor reallocation effects have been a modest component of China’s overall

per capita GDP growth. To explore this further we now consider the role of labor

reallocation in China today. As noted by Krugman (2013) and others, there is evidence

that migration rates are slowing. In our general equilibrium setting this slowing of

migration can be caused by two factors. First as China’s underlying productivity growth

slows, then also the rate of labor reallocation can be expected to slow. The causation

here, however, is the reverse of that implied by Krugman (2013) insofar as productivity

growth slowdown causes migration to slow, not the other way around.

Second, as labor in the agricultural sector becomes more scarce and hence, lm approaches

unity, the responsiveness of labor reallocation to changes in nonagricultural productivity

increases will decline. As lm → 1 it becomes increasingly difficult to maintain the same

growth rate in lm and, hence, to maintain the same induced productivity growth through

allocative efficiency gains. To see this consider Figure (4) which plots the elasticity of

the nonagricultural labor share lm with respect to nonagricultural sector productivity

Am, (dlm/dAm)(Am/lm), calculated by numerical simulations across the domain of lm

from zero to unity, given the baseline calibration. It can be seen that this elasticity
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declines steadily from above unity to a value of approximately 0.2 when lm = 0.7. This

shows therefore that the initial conditions are important for evaluating the size of labor

reallocation effects, and that we would anticipate labor reallocation effects in China to

be smaller now, as lm approaches unity.

[Figure (4) about here]

Thus to consider the consequences of labor reallocation in China over the next decade, we

first re-calibrate the model to a new growth path that begins in 2015, and then reconsider

some counterfactual simulations given these new initial conditions with a much higher

value of lm = 0.7.20

Given the new initial conditions we then consider three alternative scenarios for China’s

future growth prospects. Specifically we suppose that the underlying growth rates of

GDP per worker are 2% (low growth), 4% (medium growth), and 6% (high growth) per

year respectively. We regard the medium growth scenario as the most likely scenario

based on OECD long-run forecasts for 2015-2025. These alternative baseline growth

paths are generated by productivity shocks of, respectively, 0%, 13%, and 27% to the

nonagricultural sector. These productivity shocks are fully anticipated from 2015 and we

solve the model to a steady state, but then focus on the transition path 2015-2025. Note

that the productivity shocks induce growth directly and also through the mechanisms

discussed above, namely, by inducing labor reallocation and the associated allocative

efficiency gains in TFP, and by inducing capital accumulation.

Thus the different baseline growth paths also imply different baseline paths for the sec-

toral allocation of labor. In the high growth case lm increases from 0.7 in 2015 to 0.79 in

2025 and in the medium growth case it increases to 0.75. In the low growth case however

the projected growth rate is simply the steady-state growth path. Hence in this case lm

remains fixed at 0.70.

For each baseline path, we then consider two further counterfactual simulations. To

quantify the contribution of labor reallocation over the next decade we consider coun-

terfactuals where the allocation of labor is held fixed (hereafter the counterfactual C2).

Thus the wage gap τ adjusts such that the counterfactual sectoral labor shares of the

nonagricultural sector (lm) are held fixed at 0.7 until 2025. This experiment is the same

20Given the employment share of the nonagricultural sector (lm) of 0.7, the equation wmLm

waLa
= (1−β)Ym

(1−α)pYa

then implies that the output share of the agricultural sector is around 7%, which is in line with the data
in Ye and Robertson (2016). We further choose parameters of φa, φm and the investment rate I/Y such
that zero profits conditions and the steady-state R∗ = 1 hold. Other parameters remain unchanged.
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as C1 but it looks at future, rather than past, growth scenarios. These counterfactual

values indicate the contribution of labor reallocation in each of the baseline scenarios,

which then provides a way of comparing the role of labor reallocation in these experi-

ments with the historical role discussed above. We expect the results to differ due to the

lower labor reallocation responsiveness and lower expected productivity growth.

In addition, we also want to consider the relevant policy question which is the extent to

which Hukou reform might facilitate further migration and mitigate slowing growth in

the coming decade. Thus we also consider the impact of a relaxation of Hukou in order

to see if this might significantly mitigate a slowdown in China’s growth. This is modeled

by a reduction in the wage gap τ (hereafter the counterfactual C3).

5.1 Labor Reallocation and China’s Growth Slowdown

The results for C2 (“no migration”) are presented in Table (4). Beginning with the

medium growth scenario, holding the labor allocation fixed we find that GDP per worker

grows at 3.6% per year in the counterfactual, compared to 4% per year in the baseline.

Thus the contribution of labor reallocation in this case is 0.4% per year of growth in

per worker GDP over the next decade, compared to the historical value of 2 percentage

points per year found in the previous section. Thus the combination of lower productivity

growth and lower labor reallocation responsiveness generates a much smaller contribution

from allocative efficiency.

[Table (4) about here]

This contribution increases to 0.8 percentage points in the high growth scenario. The

number is larger because a large fraction of labor, 0.09 of the total labor force, is reallo-

cated to the non-agriculture in this higher productivity growth scenario. In contrast in

the low growth scenario there is no labor reallocation because this scenario corresponds

to a steady-state path where the labor allocation is fixed. Thus, by design, there is no

growth gain from labor reallocation.

Thus for the various growth scenarios, we find that over the decade 2015-2025, labor

reallocation adds 0, 0.4 and 0.8 percentage points of growth in per capita income in

the low, medium and high growth scenarios respectively. Hence the baseline scenarios

all feature a more modest role for labor reallocation in the absence of Hukou reform.

Nevertheless this also shows that the importance of labor reallocation effects depends very

much on the underlying productivity growth scenario. If non-agricultural productivity
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growth slows severely then this will also reduce the migration rate from agriculture to

non-agriculture. Moreover if the growth scenario remains strong, with 6 percent growth

over the next decade, then we find that the contribution of labor reallocation at 0.8

percentage points remains a nontrivial contributing factor to China’s growth.

Thus labor reallocation effects in China today will be smaller than in the past, as ex-

pected, but the contribution is not necessarily trivial and could potentially be important.

Under modest to high growth scenarios, facilitating migration from agricultural sectors

or rural provinces, thus remains an important policy consideration.

5.2 Hukou Reform

The preceding results, regarding the potential importance of labor reallocation over the

next decade, raise the important policy question of whether China can mitigate the

anticipated slowdown through further Hukou reform, thereby stimulating an acceleration

in rural-urban migration.

To gain some quantitative view on this question we now consider the implications of

Hukou relaxation, C3. As suggested by Gollin et al. (2014), the median agricultural

productivity gap for middle-income countries is around 3.0. In conjunction with sectoral

labor income share ratio (1 − β)/(1 − α) = 0.73, this implies a 2-fold wage gap. Hence

in the C3, we reduce τ from 0.75 to 0.5, so that the wage gap is reduced from an initial

4-fold gap to a 2-fold gap. The results from this counterfactual reduction in the sectoral

wage gap, for each growth scenario, are reported in Table (5).

Beginning with the case of the medium growth scenario it can be seen that a relaxation

of Hukou causes the employment share of the nonagricultural sector to rise from 0.7

in 2015 to 0.93 in 2025 – compared to 0.75 in 2025 if there had been no relaxation of

Hukou. Thus Hukou relaxation induces a significant reallocation of labor. Moreover this

generates 1.3 percentage points of additional annual growth over the next 10 years on

top of the baseline of a 4 percent growth rate. In the context of the baseline growth of 4

percent per year, this extra 1.3 percentage points is quite significant.

[Table (5) about here]

As shown in Table (5) in the low and high growth scenarios we observe similar growth

gains from Hukou reform around 1.1-1.5% per year over 2015-2025. Thus it can be seen

that the growth gains are larger when the underlying baseline growth is slower. This
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implies that Hukou reform is likely to be more beneficial if China’s growth slowdown is

more severe.

These results are interesting since, from a political perspective, Hukou reform may well

become more difficult if the growth rate is slower, due to greater resistance from provin-

cial governments amid fewer job opportunities and less revenue for public infrastructure

projects needed to support migration (Zhang and Tao, 2012; Song, 2014).21

Furthermore by summing the results from C2 and C3 we obtain differences in growth rate

of 1.45 percentage points per year in the low growth scenario and 1.9 percentage points

in the high growth scenario. These quite large differences reflect the potential impact of

more severe and more liberal Hukou policies. Thus notwithstanding the far smaller pool

of agricultural labor in China today, the results suggest that whether China undertakes

a tightening of Hukou or manages to institute reforms, will have important consequences

for its growth rate in the next decade.

Finally we also experiment with alternative substitution elasticities between capital and

labor. Again the results remain stable. For example, Tables (A2) - (A3) in the Appendix

report the results of labor reallocation effects without and with Hukou reform for the

medium growth scenario, with alternative σa and σm as specified in Table (A1). For each

alternative scenario, we re-calibrate the productivity shock to ensure that the underlying

per worker GDP growth is 4% per year in the baseline. We can see that in the absence of

Hukou reform, the contribution from labor reallocation remains at around 0.4 percentage

points of growth per year, and the growth gains from Hukou reform will be 1.3-1.4% per

year, across various combinations of substitution elasticity.

Thus, even though we find that labor reallocation has a fairly small historical effect on

TFP, and that these effects are likely to be smaller in the future, Hukou relaxation is likely

to have a very important moderating effect on China’s anticipated growth slowdown.

Specifically in the medium growth scenario, an additional 1.3 percentage points of growth,

in addition to the 4% per year baseline growth, is a very significant gain. Likewise in the

low growth scenario, the growth gains amount to 1.5% per year on top of a 2 percent

per year underlying baseline growth. These values therefore suggest that Hukou reform

would not only reduce the wage gap between sectors, thereby reducing inequality, but

also significantly mitigate China’s anticipated growth slowdown.

21The main motive of provincial governments against further Hukou reform is the increasing burden
associated with migrants. For example, providing equal public goods and services to migrants would
imply a fiscal deficit of 5% of its GDP for Shanghai city (Zhang and Tao, 2012).
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6 Conclusion

China’s massive rural-urban migration is widely regarded as an important growth source

of China’s miracle. After three decades, however, policy makers are faced with slowing

migration and rising rural-urban inequality. There is a push from the central government

for Hukou reform and less restrictive criterion for migration to smaller cities, but also

resistance to this from provincial governments and urban residents.

Nevertheless there has been very little analysis of what the slowdown in rural-urban

migration might imply for China’s growth or whether reforms to Hukou might mitigate

the anticipated growth slowdown, with the weight of evidence coming from standard

historical growth accounting studies. Moreover there are widely different views on the

importance of slowing migration for China’s growth prospects. For example Zhu (2012)

and Krugman (2013) are quite pessimistic while others such as Cao et al. (2009) and

Bulman and Kraay (2011) find little or no evidence that labor reallocation has been

important for China’s growth.

We investigate these questions using comparative dynamic experiments in a two-sector

growth model. The model allows for the impact of migration on allocative efficiency,

the investment rate, capital accumulation, and growth. As such we are able to explore

interactions between labor reallocation and capital accumulation that cannot be assessed

using conventional growth accounting techniques. This therefore provides the flexibility

to consider a comparative dynamic counterfactual analysis of Hukou reforms.

We find that, TFP gains from labor reallocation are quite modest, around 0.89 of a

percentage point per year out of China’s average GDP per worker growth rate of 8

percentage points per year. This is consistent with recent growth accounting studies.

Nevertheless we also show that growth gains from migration, including the induced capital

accumulation, is more than double this at 2% per year. We also show that this endogenous

capital accumulation arises as a consequence of allocative efficiency gains and a falling

relative price of investment.

Next we consider implications for China’s growth prospects over the decade 2015-2025

and consider the effects of labor reallocation under different growth scenarios. We find

that slower productivity growth and the lower responsiveness of labor reallocation as

the nonagricultural labor share approaches unity, both serve to reduce the importance

of labor reallocation effects compared to China’s experience over the last three decades.

In addition however we consider the impact of Hukou reforms under alternative future

growth scenarios. We find a relaxation of Hukou would add 1.1-1.5 percentage points
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over the next decade. Moreover the upper end of this range applies to scenarios where

China’s underlying productivity growth slowdown is more severe – which illustrates that

the case for Hukou reform is likely to be stronger when political resistance from provincial

governments is also at its strongest. If these challenges can be overcome, however, our

simulation results suggest that Hukou reform, and its implications for inducing a greater

rate of labor reallocation and capital accumulation, can significantly mitigate the growth

slowdown.
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Appendix

[Table (A1) about here]

[Table (A2) about here]

[Table (A3) about here]
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Figure 2: Key Variables in Baseline and Counterfactual C1

Notes: “M” and “A” denote the nonagricultural sector and the agricultural sector respectively. The solid and dotted lines indicate the baseline and the
counterfactual C1 respectively.
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Figure 3: Percentage Change in Key Variables in Baseline Relative to Counterfactual C1

Notes: “M” and “A” denote the nonagricultural sector and the agricultural sector respectively.

33



lm

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.2

0.4

0.6

0.8

1

1.2

Figure 4: Elasticity of lm with Respect to Nonagricultural Sector Productivity Am

34



Table 1: Parameters

Parameter Value Description Target

θ 1.1 inverse of inter-temporal elasticity of substi-
tution

assumed

n 0.01 population growth assumed
x 0.02 labor augmenting productivity growth assumed
δ 0.05 depreciation assumed
ρ 0.028 time discount rate real return to capital R∗ = 0.1
τ 0.75 mobility friction wage gap data
α 0.31 capital income share in A sector sectoral output & employment shares and

investment-output ratio
β 0.49 capital income share in M sector sectoral output & employment shares and

investment-output ratio
φa 4.7 constant of unit cost function in A sector zero profits
φm 2.8 constant of unit cost function in M sector zero profits
σa 1.0 substitution elasticity between capital and

labor in A sector
assumed

σm 1.0 substitution elasticity between capital and
labor in M sector

assumed

σu 2.5 substitution elasticity between goods in util-
ity function

change in sectoral employment share

Notes: “M” and “A” denote the nonagricultural sector and the agricultural sector respectively.
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Table 2: Baseline

Variable Baseline

shares:
employment share of M sector, lm(1978) 0.30
employment share of M sector, lm(2008) 0.60
output share of M sector, sm(1978) 0.70
output share of M sector, sm(2008) 0.89

annual growth:
GDP per worker, Y/L 8.0%
GDP per worker in A sector, pYa/La 6.3%
GDP per worker in M sector, Ym/Lm 6.4%
capital per worker, K/L 7.9%

Notes: “M” and “A” denote the nonagricultural sector and the agri-
cultural sector respectively.
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Table 3: Historical Labor Reallocation Effect (1978-2008)

Variable Initial Baseline C1 % Change Growth Growth Growth
(1978) (2008) (2008) (2008) Baseline (%) C1 (%) Difference (%)

(1) (2) (3) (4) (5) (6) (7) = (5) - (6)

TFP 0.52 1.67 1.29 -22.75 3.94 3.05 0.89
Y/L 1.00 10.00 5.61 -43.88 7.98 5.92 2.06
K/L 4.37 42.96 24.07 -43.99 7.91 5.85 2.06
Ym/Lm 2.33 14.86 15.27 2.77 6.36 6.46 -0.10
Ya/La 0.43 1.11 0.93 -16.80 3.23 2.60 0.63
Q/L 0.65 4.51 2.89 -35.98 6.67 5.10 1.57
I/L 0.35 4.04 2.17 -46.31 8.50 6.27 2.23
p 1.00 2.45 1.59 -35.00 3.03 1.56 1.47
ε 1.00 1.32 1.19 -9.75 0.93 0.59 0.34
R 0.10 0.11 0.11 -2.72 0.34 0.24 0.09
wm 1.18 7.50 7.70 2.74 6.34 6.44 -0.10
wa 0.30 1.87 1.02 -45.82 6.34 4.19 2.15
wm/ε 1.18 5.68 6.46 13.84 5.36 5.82 -0.46
wa/ε 0.30 1.42 0.85 -39.97 5.36 3.59 1.78
wm/wa 4.00 4.00 7.59 89.64 0.00 2.16 -2.16
sm 0.70 0.89 0.82 -8.38 0.81 0.51 0.29
lm 0.30 0.60 0.30 -49.96 2.33 0.00 2.33
I/Y 0.35 0.40 0.39 -4.34 0.48 0.33 0.15
γ 0.44 0.48 0.46 -2.91 0.28 0.18 0.10

Notes: Columns (1)-(3) summarize the values of variables at the end of the three-decade transition period (year 2008) across
simulations. Column (4) shows the percentage change of variables in the counterfactual C1 relative to the baseline. Columns
(5)-(6) present annual growths of variables in the baseline and the counterfactual C1, respectively. Column (7) gives the difference
in values between column (5) and column (6).
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Table 4: Labor Reallocation Effect under China’s Growth Slowdown (2015-2025)

Baseline No Migration
(C2)

Low Growth

lm(2025) 0.70 0.70
gy(%) 2.00 2.00
migration prohibited 0.00
growth diff(%) 0.00

Medium Growth

lm(2025) 0.75 0.70
gy(%) 4.03 3.64
migration prohibited 0.05
growth diff(%) 0.39

High Growth

lm(2025) 0.79 0.70
gy(%) 6.02 5.25
migration prohibited 0.09
growth diff(%) 0.77

Notes: lm(2025) is the labor share of the nonagricultural sector in
year 2025. gy indicates the growth rate of GDP per worker over
2015-2025.

38



Table 5: Growth Gains from Hukou Reform (2015-2025)

Baseline Hukou Reform
(C3)

Low Growth

lm(2025) 0.70 0.90
gy(%) 2.00 3.45
migration due to reform 0.20
migration in total 0.20
growth diff(%) 1.45

Medium Growth

lm(2025) 0.75 0.93
gy(%) 4.03 5.35
migration due to reform 0.18
migration in total 0.23
growth diff(%) 1.32

High Growth

lm(2025) 0.79 0.94
gy(%) 6.02 7.12
migration due to reform 0.15
migration in total 0.24
growth diff(%) 1.10

Notes: lm(2025) is the labor share of the nonagricultural sector in
year 2025. gy indicates the growth rate of GDP per worker over
2015-2025.
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Table A1: Historical Labor Reallocation Effect (1978-2008) – Alternative σa and σm

σm = 1 σm = 0.8 σm = 0.6
Baseline C1 Diff Baseline C1 Diff Baseline C1 Diff

σ = 1 gk(%) 7.91 5.85 7.55 5.44 7.09 4.98
gy(%) 7.98 5.92 2.06 7.98 5.88 2.10 8.04 5.93 2.11
TFP(%) 3.94 3.05 0.89 4.90 3.82 1.08 5.99 4.68 1.31
lm(2008) 0.30 0.60 0.30 0.60 0.30 0.60
shock(%) 98 115 140
σu 2.50 2.38 2.25

σ = 1.2 gk(%) 7.96 5.89 7.62 5.50 7.16 4.99
gy(%) 8.00 5.93 2.07 8.01 5.90 2.11 8.00 5.85 2.15
TFP(%) 3.89 3.01 0.88 4.81 3.76 1.05 5.78 4.50 1.28
lm(2008) 0.30 0.60 0.30 0.60 0.30 0.61
shock(%) 98 115 135
σu 2.45 2.32 2.25

σ = 1.4 gk(%) 8.00 5.94 7.71 5.57 7.25 5.07
gy(%) 8.01 5.95 2.06 8.04 5.93 2.11 7.99 5.85 2.14
TFP(%) 3.81 2.97 0.84 4.70 3.70 1.00 5.58 4.39 1.19
lm(2008) 0.30 0.60 0.30 0.60 0.30 0.60
shock(%) 98 115 133
σu 2.35 2.22 2.14

σ = 1.6 gk(%) 8.07 5.99 7.76 5.53 7.32 5.09
gy(%) 8.04 5.98 2.07 8.03 5.83 2.20 7.95 5.79 2.16
TFP(%) 3.73 2.92 0.80 4.53 3.55 0.99 5.31 4.21 1.09
lm(2008) 0.30 0.60 0.30 0.60 0.30 0.60
shock(%) 98 113 128
σu 2.25 2.15 2.05

Notes: gk and gy denote the growth rate of capital per worker and GDP per worker respectively. lm(2008) is the
employment share of the nonagricultural sector in year 2008. “shock” denotes a productivity shock to the nonagricultural
sector. σa and σm are the substitution elasticities between labor and capital in the sectoral production functions, and σu
is the substitution elasticity between two goods in the utility function.
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Table A2: Labor Reallocation Effect under China’s Growth Slowdown (2015-2025) – Alternative σa and σm

σm = 1 σm = 0.8 σm = 0.6

baseline no migration baseline no migration baseline no migration
(C2) (C2) (C2)

σa = 1 lm(2025) 0.75 0.70 0.75 0.70 0.75 0.70
gy(%) 4.03 3.64 4.00 3.59 4.00 3.58
shock(%) 12.80 13.00 13.50
migration prohibited 0.05 0.05 0.05
growth diff(%) 0.39 0.41 0.42

σa = 1.2 lm(2025) 0.75 0.70 0.75 0.70 0.75 0.70
gy(%) 4.02 3.62 3.99 3.58 4.01 3.58
shock(%) 12.70 12.90 13.50
migration prohibited 0.05 0.05 0.05
growth diff(%) 0.40 0.41 0.43

σa = 1.4 lm(2025) 0.75 0.70 0.75 0.70 0.75 0.70
gy(%) 4.01 3.61 3.98 3.57 4.01 3.58
shock(%) 12.60 12.80 13.50
migration prohibited 0.05 0.05 0.05
growth diff(%) 0.40 0.41 0.43

σa = 1.6 lm(2025) 0.75 0.70 0.75 0.70 0.75 0.70
gy(%) 4.00 3.60 3.97 3.56 4.02 3.58
shock(%) 12.50 12.70 13.50
migration prohibited 0.05 0.05 0.05
growth diff(%) 0.40 0.41 0.44

Notes: lm(2025) is the labor share of the nonagricultural sector in year 2025. gy indicates the growth rate of GDP per worker over 2015-2025.
“shock” denotes a productivity shock to the nonagricultural sector. σa and σm are the substitution elasticity between labor and capital in the
sectoral production function.
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Table A3: Growth Gains from Hukou Reform (2015-2025) – Alternative σa and σm

σm = 1 σm = 0.8 σm = 0.6

baseline reform baseline reform baseline reform
(C3) (C3) (C3)

σa = 1 lm(2025) 0.75 0.93 0.75 0.92 0.75 0.92
gy(%) 4.03 5.35 4.00 5.31 4.00 5.36
shock(%) 12.80 13.00 13.50
migration added 0.18 0.18 0.17
growth diff(%) 1.32 1.31 1.36

σa = 1.2 lm(2025) 0.75 0.92 0.75 0.92 0.75 0.92
gy(%) 4.02 5.30 3.99 5.31 4.01 5.37
shock(%) 12.70 12.90 13.50
migration added 0.18 0.18 0.17
growth diff(%) 1.28 1.32 1.36

σa = 1.4 lm(2025) 0.75 0.93 0.75 0.92 0.75 0.92
gy(%) 4.01 5.30 3.98 5.31 4.01 5.39
shock(%) 12.60 12.80 13.50
migration added 0.18 0.18 0.18
growth diff(%) 1.29 1.33 1.38

σa = 1.6 lm(2025) 0.75 0.93 0.75 0.93 0.75 0.93
gy(%) 4.00 5.31 3.97 5.32 4.02 5.41
shock(%) 12.50 12.70 13.50
migration added 0.18 0.18 0.18
growth diff(%) 1.31 1.35 1.39

Notes: lm(2025) is the labor share of the nonagricultural sector in year 2025. gy indicates the growth rate of GDP per
worker over 2015-2025. “shock” denotes a productivity shock to the nonagricultural sector. σa and σm are the substitution
elasticities between labor and capital in the sectoral production functions.
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