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Abstract

Transition increases economic inequality. This paper establishes a theory
to explain why. Workers in state-owned enterprises (SOEs) face on average
significantly lower idiosyncratic income shocks than their counterparts in private-
owned enterprises (POEs). Economic transition, resulting from a continuously
reducing subsidy to SOEs, pushes workers to move from SOEs to POEs. The
transition in labor market thus changes the composition of underlying income
shock structure in the aggregate economy. This leads to rising income inequality
and co-moving consumption inequality. We calibrate the model to the Chinese
economy in transition and show that the model is able to capture the majority of
rising economic inequality in urban China.
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1 Introduction

The transition from centrally planned economy to market-oriented economy increases
economic inequality. Milanovic and Ersado (2012) document that all Eastern European
(EE) countries and former Soviet Union (FSU) countries experienced an increase in
inequality after the transition, with considerable variations. Some countries such as
Russia experienced a rapid increase in income inequality. Income Gini increased from
0.259 for the period 1989-1990 before the transition took place to 0.409 in 1994,
immediately after the transition dismantling the old socialist system in 1991. Other
countries witnessed a more modest increase in inequality. For example, Poland started
about the same level of income Gini as Russia before the transition (0.255 in 1989-1990).

But the Gini only increased to 0.32 in 1995.

EE and FSU countries are well known for taking so-called “big bang” strategy in
transition, i.e., radically dismantling old system and simultaneously implementing all
reforms leading to a new market system. In contrast, China had been adopting
a “gradualism” transition strategy that sequentially implementing reforms on an
experimental basis. However, different transition strategy/speed seems not alter the
fact that inequalities increase after the transition. Using a unique micro-level urban
household survey data, Ding and He (2018) document that household earnings Gini in
China increased from 0.218 in 1986 to 0.372 in 2001, accompanying the urban economic
reforms which were initiated in 1984 and peaked in the late 1990s (from 1989 to 1995, the
earnings Gini increased from 0.245 to 0.301). In addition, they also find that consumption
inequality has increased significantly as well during the same period. And surprisingly,
consumption inequality and income inequality exhibit a close co-movement between each
other. Moreover, Ding and He (2018) show that wealth inequality has also increased

during the transition period.

Why economic transition leads to rising inequality? This paper provides an answer, both
qualitatively and quantitatively. Our story hinges on a key fact on economic transition,
i.e., a transition often is accompanied by a sharp declining in SOE employment share,
resulting from the less favoritism towards SOEs (see Song, Storesletten, and Zilibotti
2011). What we find, by investigating the micro-level household survey data, is that

POE workers on average face significantly higher idiosyncratic income shocks than



their SOE counterparts, although on average their productivity is higher. The shift in
employment share, thus, leads to a “composition” effect on the income shock structure
on the aggregate level, meaning that the income shocks in the population would increase
over time, as we observe in the data. This leads to an increase in income inequality. More
importantly, the changing income shock structure would have a profound impact on risk-
sharing across households since it is much more difficult to insure against idiosyncratic
permanent income shocks than against transitory income shocks (Blundell, Pistaferri,
and Preston, 2008). As permanent income shocks increase over time, consumption-
smooth across individuals becomes more difficult, which leads to rising consumption

inequality and a co-movement between income inequality and consumption inequality.

To answer the question and quantify the mechanism, we build a two-sector (SOE
vs. POE) Bewley-Huggett-Aiyagari-type incomplete market model with endogenous
choice of occupations. On the preference side, an individual is subject to subsistence
consumption. Consistent with the empirical evidence, we assume that SOEs have a
lower total factor productivity (TFP) than POEs. However, SOE workers also face
lower permanent and transitory income shocks than their POE counterpart. Initially,
the government imposes a very high tax on POEs and uses the tax revenue to subsidize
SOEs heavily. The wedge thus guarantees an initial equilibrium with the prevalence
of SOEs in the economy (“centrally planned economy”). The economic transition is
modeled as a gradual reduction in the wedge. With less subsidy from the government,
SOEs become less attractive so that workers start to move from SOEs to POEs. The

whole transition stops when the economy stabilizes in the final steady state.

We calibrate the model to the Chinese economy, largely because of the data availability
which allows us to get access to a rich micro-level household survey in urban China,
which is also used in Ding and He (2018). Specifically, we calibrate the model to Chinese
economy before 1992 when the market-oriented reform and massive privatization have
not begun yet. We then solve the model through the transition path, matching the

declining SOE employment share over time by calibrating the time-varying wedge.

With the exogenous change in the wedge, which mimics the transition in employment
structure, the model is able to generate a significant rise in both income inequality

and consumption inequality, which accounts for about 62% of the increase in income



inequality and 33% of the increase in consumption inequality in urban China for the
transition period from 1992 to 2006. This shows that the composition effect, interacting
with the market incompleteness, might indeed be a key channel to explain quantitatively
the rising income and consumption inequalities after the economic transition. We also
find that the subsistence consumption in the preference plays a key role in generating
rising wealth inequality quantitatively. Without the feature, the model actually generates
a declining wealth inequality. The reason is that facing higher income shocks, poor would
disproportionately save more to hedge against the shocks. This precautionary saving
motive would allow poor to accumulate wealth even more quickly than rich, and hence

leads to a shrinking wealth inequality.

In summary, the contribution of the paper is to provide a plausible theory to explain
the simultaneously rising economic (income, consumption, and wealth) inequalities
accompanying the transition. The key mechanism here is that the transition shifts the
employment share towards POEs, and it leads to a changing income shock structure on
the aggregate level. With the permanent income shocks rising and becoming dominant,
income inequality rises and risk-sharing across individuals becomes more difficult. The
market incompleteness embodied in severe financial constraints further prevents an
effective risk sharing to contain rising consumption inequality. Consumption inequality
thus also rises and highly co-move with income inequality. Finally, on one hand, rich
tend to have a higher saving propensity. Therefore, rising income inequality would make
rich save even more. On the other hand, poor are subject to subsistence consumption,
therefore they cannot save much, although they might want to do so to hedge against
rising income shocks. As a result, wealth inequality rises along the transition as well.
All these channels together contribute to explaining the rising inequalities after the

transition.

This paper contributes to two strands of literature. For the macro-inequality literature,
our paper brings transition on the radar. Heathcote, Storesletten, and Violante (2010,
hereafter HSV) study the macro implications of increasing volatility in both persistent
and transitory shocks in the US wage structure. The distinct exogenous forces—skill- and
gender-biased demand shifts—exogenously change the underlying income shock structure.
The changing wage structure is the model input. Through a lens of a standard

overlapping generations incomplete market model, HSV ask can the changing wage



structure explain the salient trends in the cross-sectional distributions of individual
hours worked, household earnings, and household consumption in the US. Notice that the
biggest difference between our paper and HSV is that changing income/wage structure is
not an exogenous assumption but rather an endogenous equilibrium result in the current
paper. In other words, it is the model output rather input. We argue that economic
transition leads to changing income shock structure in a certain group of countries called

“transition economies.” The two papers thus have a very different focus.

This paper provides a theoretical foundation to the empirical findings of the relationship
between transition and inequality, surveyed by Milanovic and Ersado (2012). Milannovic
(1999) sets up a simple static partial equilibrium model to explain rising income
inequality during the transition. We extend his simple model to many dimensions:
dynamic, heterogeneous agents, and non-homothetic preference. Turns out each
extension/feature is important to explain a dimension of rising inequalities during the
transition. Ding and He (2018) make an empirical link between the economic transition
and rising income and consumption inequalities. We build a model to generate the link

and provide a theory to explain all stylized facts they emphasized.

The rest of the paper is organized as follows. Section 2 outlines a series of empirical
findings that motivate our theoretical model, using China’s urban household survey data.
Section 3 lays out the model. Section 4 describes the calibration and the computation
algorithm of the model. Section 5 shows the quantitative results. Finally, Section 6

concludes.

2 Empirical Motivation

In this section, we present empirical findings that motivate our theoretical model.
Transitional economies often experienced drastically widening economic inequalities,
which is shown in Figure 1 for selected transition countries. Economic transition also
led to dramatically declining SOE employment share and rising POE share. Figure 2
highlights the dynamics of earnings inequality and the privatization process in China.
Prior to 1993, both the earnings Gini index and the employment share of POEs were

stable in China. Once the market reform took place, however, the earnings inequality



Figure 1: Income Gini Index of Transition Countries

Income Gini Index of Transition Countries
38
—e—CHN | | T T T

- A -BGR
—6— HUN

POL
—o— ROM

36

34|~
32|~
30|~
28|~
26~
A& -~ 0K

~
24— ~

22

| | |
20,
1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002

Data Sources: Calculations based on Measuring Income Inequality Database of World Bank (for
Bulgaria, Hungary, Poland, and Romania) and Urban Household Survey of China

rose together with the employment share of POEs.

With the access to a rich micro-level urban household survey data in China, we look into
details of the data to explore how the market reform connects to the rising inequality.!
The market reform can affect SOE and POE workers in a very different way. Figure 3
plots the income inequality by the ownership of the firms that workers are employed,
using four different measures. We can see a significant difference in the inequality
dynamics between SOE workers and POE workers. The income inequality of the POE
workers persistently lies above the SOE counterpart. Using a simple t-test, we find that
the income inequalities are significantly different for SOE workers and POE workers at
1% significance level. The findings from Figures 2 and 3 imply that there might be a
close relationship between a rising employment share of POEs and a widening economic

inequality.

What is the driving force behind the significant difference in income inequality between
SOEs and POEs? We further decompose the variance of log disposable income into

between-group and within-group inequalities (see the details in Ding and He (2018)).

IFor the detailed description of the urban household survey data, see Ding and He (2018).
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Figure 2: China: Earnings Gini Index vs Employment Share of POEs
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Data Sources: Calculations based on China Statistical Yearbook, China Labor Statistical Yearbook,
and Urban Household Survey of China

Figure 3: Income Inequality: SOEs vs. POEs
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Figure 4: Between-group and ithin-group Inequalities: SOEs vs. POEs
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Figure 4 shows the results. We see that an increase in within-group inequality captures
the majority of the increase in disposable income inequality for both SOE workers and
POE workers. We thus turn our attention to understand what drives rising within-group
inequality for both SOE workers and POE workers. With the help from the Urban
Household Survey data, we are able to look into the difference in the stochastic labor
income process between POE workers and SOE workers. To start, we define e, as the
stochastic and individual-specific labor productivity, then log of e; evolves according to

the following labor income process,

In €y = 2 + €, € N(O, >\et) (1)

2= pz—1+w,  wp~ N0, Auy) (2)

where In e; is obtained as the income residual from the Mincerian regression, €; represents
transitory income shocks with variance A, w; are permanent income shocks with variance
Awt, and p measures the persistence of permanent income shocks. We estimate the
aggregate income shocks following the level method from Heathcote, Perri, and Violante
(2010, hereafter HPV).?

Different from HPV, we do not impose the restriction which requires p to be 1 (random walk).
There are two methods to identify parameters in the labor income process in HPV: level method and



Figure 5: Variances of Income Shocks: Aggregate, Level Method
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As we can see from Figure 5, the variances of permanent income shocks exhibit a rising
trend during the transition, while the variances of the transitory income shocks are
relatively stable with no rising trend. To further explore forces behind the increase in
permanent income shocks, we divide our sample into groups of SOE workers and POE
workers, respectively. We find that on average the permanent income shocks are much
higher for workers that are employed by POEs than by SOEs. Figure 6 depicts that
the variances of transitory shocks of POE and SOE workers are relatively close to each
other with no clear trend. Similarly, the variances of permanent income shocks of POE
and SOE have no clear trend. But the variances of permanent income shocks of POE
workers are significantly higher than those of SOE workers. Since the economic transition
in China features a large scale of reallocation of workers from SOEs to POEs, the rising

aggregate permanent income shocks can be the results of the change in the composition

difference method. In order to identify p, we need at least a panel data with three years. The panels
we use to estimate the labor income process are the rolling panels with only three years for each panel,
constructed from the urban household survey (Ding and He, 2018). Therefore, we have to use level
method since difference method requires a panel with four years or more to estimate p. Similar to HPV,
we only keep estimates for years in which the observations are greater than 100 to avoid limited sample
problem.



Figure 6: Variances of Income Shocks by Ownership: Level Method
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By restricting p = 1, we can also use the difference method from HPV to estimate the
labor income process.®> Consistent with the level method, Figure 7 further confirms the
fact that the variances of aggregate permanent income shock significantly increased after
the early 1990s. Figure 8 shows that both the variances of transitory income shocks
and the variances of permanent income shocks of POE workers are higher than those
of SOE workers. Nevertheless, the variances of permanent income shocks of POE are
much higher than those of SOE. This also confirms that the rising variances of aggregate

permanent income shocks could be due to the composition effect.

The economic transition in urban China led to a large number of workers moving from
SOEs to POEs since the early 1990s. The rise of employment share of POEs due to the

3With the restriction of p = 1, difference method only requires a panel of three years to identify the
other parameters from the labor income process, which is available.

41t is worth noticing that the transitory income shocks of POE workers show a strong declining trend
during the transition in Figure 8. The composition effect suggests that aggregate transitory income
shocks could rise based on the fact that POE workers face higher level of transitory income shocks than
SOE workers. However, the decline trend of POE transitory income shocks itself can have a negative
impact on the aggregate transitory income shocks over time, as shown in the upper panel of Figure 7.
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Figure 7: Variances of Income Shocks: Aggregate, Difference Method
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Figure 8: Variances of Income Shocks by Ownership: Difference Method
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market reform, associated with the higher sectoral inequality and higher idiosyncratic
income shocks in POEs than SOEs, suggests that market reform and economic transition

can bring higher inequality in the whole economy due to the composition effect.

3 The Model

Our model is based on the heterogeneous agent model with incomplete asset markets
as in Bewley (1986), Huggett (1993), and Aiyagari (1994). The model features two
production sectors, SOE and POE. POE workers although are more productive than
SOE workers, they face a higher labor income volatility than their SOE counterparts,
motivated by the empirical findings mentioned above. The government imposes taxes on
POEs to subsidize SOEs, which creates efficiency loss. The market reform is modeled as
subsequent exogenous reductions in the SOE subsidies, which leads to workers optimally
choose to move from SOEs to POEs.

3.1 Households

The economy is populated by a continuum of infinitely-lived households with a unit
measure. Households are categorized into N productivity types from low productivity

to high productivity: ey, es, ..., en.

At the beginning of each period, each household draws from the distribution of
productivity shocks and knows immediately their productivity type. The labor
productivity endowment is determined based on their productivity type and firm type.

For example, a household with productivity type N who works for POE in the period ¢

has e£2F amount of productivity endowment. Similarly, a household with the same

E

productivity type who works for SOE has e39F. Therefore, in each period, there

are 2N possible productivity endowment states in total: {elOF elOF . eLOF} and

{e7OF e5OF .. eXPE}. The above assumption renders the idea that people with the same
level of ab1hty (productivity type) can perform differently (carry different productivity
endowment) when working for different types of enterprises. Given these information,

the households then choose to work for either POE or SOE.
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For all workers, the productivity type e; (j =1, 2, ..., N) evolves according to a N-states

Markov chain, with transition matrix II,

II(e'le) = Prob(ejii1 = €'lejy =€) >0 (3)

There are two state variables for each household: asset holdings a; and productivity type
ejt. At the beginning of time ¢, households with a, reveal their productivity type ejq.
Taking the market wages for POE (w!?F) and SOE (w?9%) as given, the households
supply 7 units of labor hours and optimally choose to work for a firm (POE or SOE)

JOEeSO R wlOPelOPRY). The model

of discrete and static choice of occupations follows Buera and Shin (2013), where in

that pays her the highest labor income (max{w;

their paper households choose to work as an entrepreneur or an employee. Also, the
households rent assets a; to firms and collect rental income r;a;. Constrained by the
total income from labor and assets, the households optimally choose consumption ¢; and

savings a;11 to solve the lifetime utility maximization problem.

Each household is maximizing its lifetime utility from consumption, ¢,

max Fy Z Blog(c; — ¢ (4)
t=0
subject to
Cr+ g = max{wSOEeftOEﬁ wlFe POEn} + riap 4+ (1 —0)ay (5)

where Fj is the expectation operator conditional on information in period 0, 3 is the
subjective time preference, and ¢ represents the subsistence level of consumption. r; is
the rental rate of assets and w; is the wage per effective labor. § is the depreciation rate

of assets. The no-borrowing constraint is imposed so that a;y; > 0.

3.2 Firms

There are two representative firms, POE and SOE. POE produces output Y,79F

POE
Kt

using

POE
Lt

a Cobb-Douglas production function with capital and effective labor as

inputs.
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Y;POE — APOE(}QPOE)a(Lf'OE)lfa (6)

APOE

where a € (0, 1) represents the share of capital in total output, and represents the

Hicks-neutral productivity of POE.

In each period, POE borrows capital and uses effective labor in the production to

maximize its profits 7% and it is subject to a government tax 7,

maxm; OF = (1 — 7,)Y,FOF — OB LPOE _p KFOE (7)

Solving the firm’s problem specified in equation (7) implies,

re = (1 _ Tt)aAPOE(KtPOE>a—1(LfOE)l—a (8)

wfOF = (1= 7)(1 - ) APOB(K[OP)(LFOF) e )

SOE has the following production function

}/tSOE — ASOE(KEOE)a(LfOE)I—a (10)

ASOE

where represents the Hicks-neutral productivity of SOE.

In each period, SOE borrows capital and uses effective labor in the production to

maximize its profits 77°F and it is subsidized by a government subsidy s;,

max 7 OF = (14 5,)Y,59F — w?OF[7OF _ p, K5OF (11)

Similarly, we have the following first-order conditions

ry = (1 + St)aASOE(KfOE)afl(L;S'OE)lfa (12>

WO = (14 5)(1 — ) ASOB (K SOP)(LFOF) o (13)

14



3.3 Government

Government levies taxes from POE to subsidize SOE and runs a balanced budget each

period,

Tt}/;POE — StY;SOE (14)

3.4 Aggregate Economy and Equilibrium

Let u : A x E represents the measure of households over asset and labor productivity

space, where A contains all possible discrete values of assets a.

Because households make occupational choice period by period based on their salary, the
optimal decision of working for POE or SOE results in an indicator function I(e;; w)

which only depends on labor productivity and wages,

1 (POE)
I(eji;w) = {0 (s0E) (15)
Equation (5) implies that I(eje; w) = 1, when wi9Fe5PF < wfOFelOF.
The aggregate effective labor supply for POE (LEPF) is
LE% = [ (0P ey whdda.dei ) (16)

AE
The aggregate effective labor supply for SOE (L39F) is

LgtOE = /[(eftOEn)(I(ejt; w)+1) — 2(eftOEﬁ)I(ejt; w)|pue(da, de; r,w) (17)
AE

The labor market clearing condition implies that the effective labor supply (L%,) equals
the labor demand (L), for i = POE, or SOF,

Lgt = Li (18)
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Also, we define the decision rule of the optimal asset holding (a,.1) for each household

as,

a1 = Alay, €t; T, w) (19)

The decision rule of the optimal consumption (&) in period ¢ for each household is then

given by,

ét = C(Gt, ejt; T, 'lU) (20)

Therefore, the aggregate consumption in period ¢ can be written as Cy = [ éui(da, de;r, w).
AE

)

Next, we can write the aggregate supply of capital in period t as A, = [ dyui(da, de;r, w).
AE

)

The condition for capital market clearing is,

A, = K, = KPOF  K79F (21)

Finally, the goods market clearing condition implies that

Ct + Kt+1 - (]_ - 6)Kt = Yt (22)

where aggregate output is the sum of production from two sectors
}/; — )/tPOE + }/’tSOE. (23)

4 Calibration and Computation

In this section, we calibrate the model at annual frequency using Chinese data for the
period 1992 — 2006. Then, we introduce the algorithm used for solving the model. Table

1 presents the values of the calibrated parameters.
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Table 1: Parameter Values (Annual Basis)

Capital Income Share « 0.5
Capital Depreciation Rate 4] 0.09
Labor Hours n 1/3
Productivity of SOE ASOE 1

Productivity of POE APOE 18
Subjective Time Preference I6; 0.97
Subsistence Level of Consumption ¢ 0.28

Government Tax on POE in 1992 7992  0.49
Government Tax on POE in 2006 75006  0.13

We set capital income share « at 0.5 and depreciation rate d at 0.09 to be consistent with

empirical estimates by Bai et al. (2006) and Zhang (2008), respectively. We set n = &

such that workers spend one-third of their time working. The productivity of SOE AS9F

is normalized to 1. And the productivity of POE A”9F is set at 1.8 to be consistent
with the average sectoral TFP gap estimated in Brandt, Hsieh, and Zhu (2008) for China
during the period of 1998-2004. We calibrate 3 at 0.97 so that the real interest rate in the
initial steady state is 2.5% between 1992 and 2006, corresponding to the official one-year
deposit interest rate announced by People’s Bank of China and CPI inflation calculated
from Statistical Yearbook of China. We calibrate the subsistence level of consumption ¢
at 0.28 so that the average investment-GDP ratio is 39% between 1992 and 2006. The
government tax on POE in 1992 799y is set at 0.49 to match POE employment share
of 5% in 1992. The government tax on POE in 2006 7906 is set at 0.13 to match POE
employment share of 45% in 2006. The government tax rates between 1993 and 2005
are then interpolated so that they decrease gradually and evenly each year to mimic the
fact that the POE employment share gradually rose from 5% in 1992 to 45% in 2006.

For i = POFE or SOE, the level of productivity endowment is drawn from the following

process,

In e = 2t + €¢, € ~ N(O, )\zt) (24)

2= pu_1 +w, w~ N(0,A)). (25)

) Tlwt
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Between 1992 and 2006, the average estimates of !, are 0.04 for POE and 0.01 for
SOE, while the average estimates of A\, are 0.11 for POE and 0.04 for SOE, based
on the level method. The estimates of p are 0.90 for POE and 0.88 for SOE. Given
these estimates, we apply Tauchen (1986)’s method to discretize the above process into
a finite-state Markov chain (N = 39) to obtain the vectors of productivity endowments

({eFOF eLOE | eROEY [P0 e50E  e30F1) and the transitional probability matrix

1.5

Then, we solve the model numerically based on the algorithm from Domeij and Heathcote
(2004). Specifically, 7; stays constant at 7992 before period 0 (initial steady state). The
government then announces the market reform (the series of new 7 after period 0) in
period 1, and the model economy transits to the final steady state in a far future where

T; stays constant at 7ogpg-
The computation involves eight steps:

1. Given 7 = 0.49, solve for the initial steady state (¢ = 0, year 1992) as follows: (a)
Guess an initial value for the capital (output and prices are therefore determined). (b)
Solve for household decision rules using value function iteration (discrete). (c¢) Simulate
the economy to generate a stationary asset/productivity distribution. (d) Check if
the aggregate holding (supply) of household savings equals to the initial guess of the
aggregate capital demand. (e) Adjust the initial guess until step (d) holds.

2. Choose new values of 7 in the future, which is announced before households make
decisions in the first period unexpectedly. Assume that the economy will converge to a

new steady state at date T.

3. Solve for the final steady state by repeating step 1 mentioned above, compute Kr

given the final steady state value of 7 (72006)-

4. Guess a sequence K, ..., Kp_q for capitals in the transition path. We know K7 since

it is solved in step 3.

°To reduce computation burden, we transform the system of equations (24) and (25) into one AR(1)
process, and then apply Tauchen (1986)’s method to it (see the Appendix for details). Also, since the
estimates of p are close between POE (0.90) and SOE (0.88), to further reduce computation cost, we set
p as 0.89 for both POE and SOE. Then, the transitional probability matrices II obtained from Tauchen
(1986)’s method are the same for POE and SOE, which is consistent with our model assumption that
e; (productivity type) evolves according to II for all workers.
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5. Solve the household saving decisions along the transition path using backward
induction: (a) Taking value function at T (solved in step 3), Kr_; (guessed in step
4), and the market clearing prices as given, solve for household value functions and

saving decisions at T-1. (b) Repeat this process until we solving back to the first period.

6. Simulate the path of capital along the transition from the first period using the
distribution of households over assets and productivity in the first period and decision

rules along the transition path that we obtain from the step 5.

7. Check if the simulated path of capital coincides with the guessed path in step 4. If
yes, we find the equilibrium transition path. Otherwise, return to step 4 and update our

guess until we find the convergence.

8. Check whether T is large enough by trying a larger T and see if the equilibrium path

is robust.

5 Results

This section presents the quantitative results of the transition path of the model economy.
The transition is caused by a market reform which reduces the government tax on POEs
from Ty992 to Topos gradually and evenly each year to mimic the fact that the POE

employment share gradually rose from 5% in 1992 to 45% in 2006.

5.1 Transition and Inequality

The market reform started from 1992 reduces taxes imposed on POE and subsidies given
to SOE. This change encourages POE to expand its production by hiring more workers.
The upper panel in Figure 9 illustrates that workers shift voluntarily from SOE to POE
given the market reform. In the model employment share of POE gradually rises from
5% in 1992 to 45% in 2006, which tracks the data closely as we calibrated 7; to target
the POE employment share in 1992 and 2006. The lower panel of Figure 8 displays
the expansion of POE production due to the reallocation from SOE to POE. Without
targeting the output share of POE in the calibration, the model generates that output
share of POE rises from 25% in 1992 to 81% in 2006, while the data shows that the POE
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Figure 9: POE Employment and Output Share: Model vs Data
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output share increased from 23% in 1992 to 69% in 2006.5

Based on the findings that workers from POEs face a significantly higher labor income
volatility than workers from SOEs, the reallocation of employment from SOEs to POEs
due to the market reform can profoundly increase the aggregate income shocks that
households face. Figure 10 shows the impact of composition effect on aggregate income
shocks in the model and compared it with the data. In the lower panel of Figure 10, we
see that the model nicely captures the rising permanent income shocks in the data. In
the upper panel of Figure 10, although the model roughly matches the average level of
transitory income shocks in the data, but it fails to capture the declining trend of the
data. This could be due to the assumption of constant transitory income shock variances

N, for POEs. As documented in Figure 6, volatility of transitory income shocks for POE

6The reason why our model overpredicts the rising output share of POEs might be that the model
does not take into account the fact that SOEs caught up with POEs in TFP level after the SOE reform
(documented in Hsieh and Song (2015) and Fang, He, and Li (2016)). With narrowing TFP differences
over time between POE and SOE, the model should be able to do a better job in capturing the output
share of POEs.
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workers actually declines over time in the data. If we relax the assumption to adopt
time-varying A, for POEs (and SOEs), the model should be able to do a better job in

capturing the rising trend of \.,.

Figure 10: Variances of Aggregate Income Shocks: Model vs. Data
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With finely matching the level and the evolution of volatility of income shocks workers

face, the heterogeneous agent model used here allows us to track the income distribution

during the entire transition. Figure 11 compares the dynamics of earnings and income

Gini in the model

to the data for the period 1992-2006. When workers move from

a sector with relatively low permanent income shocks (SOE) to a sector with higher

permanent income shocks (POE), the average level of earnings volatility rises due to this

change in the employment composition. Without targeting any inequality measure in

our calibration, our model generates earnings Gini and income Gini that are fairly close
to the data in both 1992 and 2006. Therefore, as shown in Table 2, from 1992 to 2006,

income Gini increased from 0.25 in 1992 to 0.38 in 2006. The model generates income
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Figure 11: Earnings and Income Inequality: Model vs Data
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Gini to be 0.26 in 1992 and 0.34 in 2006. In other words, the model is able to explain
about 62% of the increase in income Gini. Similarly, the market reform contributes to
57% of the increase in earnings Gini for the period 1992-2006.

Table 2 also shows that the magnitude of the rise in consumption Gini is much smaller
compared to the rise in income Gini due to the existence of subsistence consumption. In
addition, the rise in consumption Gini in the model is much smaller than the increase

of non-durable consumption Gini in the data, showing the consumption-smooth is still

Table 2: Quantitative Fit

Gini Data (1992) Model (1992) Data (2006) Model (2006) Explained (92-06)
Earnings 0.24 0.27 0.38 0.35 57%
Income 0.25 0.26 0.38 0.34 62 %
Consumption 0.23 0.18 0.32 0.21 33 %

Data Source: Urban Household Survey of China
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too strong in the model. Overall, the market reform contributes to about 33% of the

increase in non-durable consumption Gini for the period 1992-2006."

However, both income Gini and consumption Gini co-move quite closely during the
economic transition, which we also observe in the data. The correlation coefficient
between income Gini and consumption Gini is 0.93 in the model simulation between
1992 and 2006, which is very close to the correlation coefficient we calculate from data
(0.98). The lack of risk-sharing due to rising uninsurable permanent income shocks (as
shown in Figure 10) and the model feature of incomplete asset markets contribute to

this co-movement between consumption Gini and income Gini.

5.2 Transition and Aggregate Economy

Solving the model economy along the transition path, our model is also able to produce
the evolution of other aggregate macro variables. Because POE has higher average
labor productivity than SOE, the aggregate effective labor rises since 1992 (¢ = 0),
shown in panel A of Figure 12. Meanwhile, since POE has relatively higher TFP than
SOE, as the production shifts from SOE to the more productive POE, the aggregate
output, capital, and consumption also increase, as shown in remaining panels of the
figure. Consistent with results in the seminal papers of Song, Storesletten, and Zilibotti
(2011) on the transition of China, our model simulation generates transition paths of

aggregate variables that are in line with the experiences of China since the 1990s.%

"To analyze the change in wealth distribution during the transition, we use Chinese Household
Income Project which contains wealth information for surveyed households in 1995 and 2002. The Gini
of financial net worth rose from 0.71 to 0.81 between 1995 and 2002 in the data, while in the model the
wealth Gini rises from 0.45 to 0.48 during the same period.

8Chang, Chen, Waggoner, and Zha (2016) also document key facts of post-1990s economic transition,
such as persistently rising investment rate, the declining labor income share, and a growing foreign
surplus. However, to account for these facts, they focus more on the role of preferential credit policy for
promoting heavy industries.
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Figure 12: Aggregate Fconomy: Transition Path
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5.3 Additional Analysis

In this section, we conduct two experiments to justify the key features of the model: 1)
Allow households to borrow (now the lower bound of the asset grid is set at a negative

number, -10); 2). Remove the subsistence consumption, €.

First, allowing households to borrow does not change the major message of our results.
However, the experiment changes the correlation between income Gini and consumption
Gini. The correlation coefficient in the data is 0.98. In our baseline model, this
coefficient is 0.93. After allowing the household to borrow, it becomes 0.82. Also,
the wealth Gini rises more compared to the no-borrowing case. Poor households have
strong precautionary savings motive because they are more vulnerable to the bad
productivity shocks. However, the precautionary savings motive is not as strong as the
no-borrowing constraint case since now poor can borrow to hedge against negative income
shocks. As a result, the poor now increases consumption, which reduces the correlation

between consumption Gini and income Gini. Therefore, the assumption of no-borrowing
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constraint is important in generating the close co-movement between consumption Gini

and income Gini as in the data.

Second, after removing ¢, to hedge against negative income shocks, precautionary
savings motive makes poor households to save disproportionally more relative to the rich
households, which leads to declining wealth Gini over time. With ¢, wealth Gini rises for
years because poor households have to consume at least ¢ and therefore cannot save that
much. The motivation of consuming at least ¢ thus dominates the precautionary savings
motive. Therefore, the existence of subsistence consumption is crucial for the model to

deliver a persistent rise in the wealth Gini after the market reform as we see in the data.

6 Conclusion

This paper develops a theory to explain why economic transition leads to rising income,
consumption, and wealth inequalities. We find empirically that the permanent income
shocks are much higher for POE workers than their SOE counterparts. A market reform
that pushes workers moving from SOEs to POEs thus can drive up both permanent
income shocks and income inequality due to the composition effect. And the rising
uninsurable permanent income shocks also lead to more difficult risk-sharing, which in
turn contributes to rising consumption inequality. Higher income inequality, on one
hand, makes the rich save even more because they are richer and they have a higher
saving tendency. On the other hand, the poor could not save that much to hedge against
a bigger dispersion of income shocks due to the existence of subsistence consumption.

As a result, wealth inequality also increases after the transition.

We build a two-sector heterogeneous agents model with incomplete markets, endogenous
occupational choice, and subsistence consumption. And we calibrate the model to
Chinese economy. The model simulation suggests that the market reform can explain
57% of the increase in earnings Gini, 62% of the increase in the income Gini, and 33%
of the rise in the consumption Gini in urban China between 1992 and 2006. Economic

transition is a major driving force behind rising economic inequalities.
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Appendix

The log of e; evolves according to the following labor income process,

In e = 2t + €, € ~ N(O, >\et) (26)

2t = PZt—1 + We, Wt ~~ N(O, )\wt) (27)

where In e, is obtained as the income residual from the Mincerian regression, €; represents
transitory income shocks with variance A, w; are permanent income shocks with variance

Awt, and p measures the persistence of permanent income shocks.

To transform the above system into one AR(1) process, we first rewrite equation (26),

z=1Ine, — ¢ (28)
Then, we plug equation (28) into (27),

Ine, = plne;_1 +w + € — per_q (29)

Define the error term & = w; + ¢, — pe;_1, the income process of Ine; is now a single
AR(1) with & as the weighted income shock with the variance A\,; + A — p*Aer—1. The

_Ae=pAe1
Awt+Aet *PQAstfl

on average, this weight is 6%), while the permanent income shock has the weight of

)\wt
AwtFAet—p? Aet—1

transitory income shock has the weight of (the calibration suggests that

(94%, according to the calibration).
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