
I  CFDS Discussion Paper No. 2-2020 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Capacity Reduction Policy Under 

the Interest Rate Peg in China 

Bing Tong 

CFDS Discussion 

Paper Series 

 

Discussion Paper: 2020/2 



II  CFDS Discussion Paper No. 2-2020 

 

 

AUTHORS 

 

Bing Tong 

HenU Center for Financial Development and Stability  

Henan University  

E-mail: tongbing@henu.edu.cn  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IMPRESSUM 

 

© CFDS, 2020 

 

HenU Center for Financial Development and Stability  

Dongliuzhai Building, 85 Minglun Street 

Henan University, Minglun Campus 

Shunhe, Kaifeng, Henan, China 

Tel. +86 (30) 897 89-0  

http://cfds.henuecon.education  

 

Papers can be downloaded free of charge from the CFDS website: 

http://cfds.henuecon.education/index.php/research 

The responsibility for discussion papers lies solely 

with the individual authors. The views expressed 

herein do not necessarily represent those of the CFDS. 

The papers represent preliminary work and are 

circulated to encourage discussion with the authors. 

Citation of the discussion papers should account for 

their provisional character; a revised version may be 

available directly from the authors. Comments and 

suggestions on the methods and results presented are 

welcome. 

mailto:tongbing@henu.edu.cn


Capacity Reduction Policy Under the

Interest Rate Peg in China

Bing Tong∗

April, 6 2020

Abstract

Capacity reduction has been a recurrent theme in China’s eco-

nomic policy. This paper proves in a New Keynesian model that the

effects of the de-capacity policy depend on its persistence and mon-

etary policy regime (interest rate flexibility). Under an interest rate

peg, a temporary policy is ineffective and even expansionary, whereas

a permanent policy is effective due to a negative wealth effect. When

the nominal interest rate is pegged, the real rate moves oppositely

with inflation, which adds positive feedback to the economy. Thus

the de-capacity policy has greater uncertainty under the interest rate

peg. As a policy tool, it may easily deviate from its target and bring

about excessive volatility. Last, long-run price stability and a grad-

ually advanced de-capacity policy are helpful to the achievement of

policy targets.
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1. China’s Capacity Reduction Policy

The Chinese economy has been plagued by overcapacity for a long time:

In the 1980s, there was an overproduction of household appliances such as

refrigerators and TVs; in the 1990s, there was excess capacity in textile and

fertilizer industries; after 2000, excessive capacity appeared in traditional in-

dustries such as coal, steel, cement, flat glass, shipbuilding, electrolytic alu-

minium, and even in some emerging industries such as photovoltaics, wind-

power equipment.

The overcapacity in China is different from that in a typical market econ-

omy. Overcapacity (or low capacity utilization) in a market economy may

be caused by monopoly (Kamien & Schwartz, 1972; Hall, 1986), incomplete

or asymmetric information (Lin, 2007), inappropriate industrial policy or in-

vestment stimulus, etc. Periodic overproduction in the overall economy, also

known as aggregate demand deficiency, can be smoothed by counter-cyclical

monetary policy (e.g., the Taylor Rule); overcapacity in specific sectors (e.g.,

the Internet bubble) are generally eliminated through competition among

firms: With profits shrinking, some firms exit the market, so that the bal-

ance between supply and demand can be restored.

For a transition economy like China, the recurrent overcapacity in mul-

tiple industries has more to do with its political and economic systems. To

pursue local interests (e.g., promoting GDP, taxes and employment), sub-

national governments offer preferential policies to attract enterprise invest-

ment. Other than tax incentives, they also help lower manufacturing costs

by suppressing the price of production factors, including land, resources and

environment, bank loans, etc. And existing flaws in China’s land property
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rights, environmental protection, and financial system provide convenience

for such behavior (Jiang et al., 2012). Incorrect price signals lead to inefficient

investment, which in turn leads to overcapacity and oversupply. Enterprises

enter a vicious competition and lose money. But it is difficult for inefficient

enterprises to exit. On one hand, the distortion of factor prices provides

subsidies for loss-making enterprises; on the other hand, banks continue to

extend credit to inefficient enterprises in the hope of reducing the amount of

non-performing loans. Consequently, inefficient enterprises survive with the

support of local governments—but become the so-called “zombie firms”.

Due to the lack of a market-oriented exit channel, the central government

has to take administrative measures to remove outdated and backward ca-

pacity. Starting from 2003, the National Development and Reform Commis-

sion publishes yearly lists of industries with excess capacity, which includes

steel, coal, thermal power, cement, electrolytic aluminium, and so on. To

curb overcapacity, various measures have been implemented, such as stricter

project approval and market access, higher standards of environmental pro-

tection and production safety, punitive electricity price, reducing loans to

specific industries, and encouraging mergers and acquisitions (M&As).

Capacity reduction is taken as a means of structural reform and industrial

upgrading: It is the primary task of “the five priority tasks” (i.e., cut overca-

pacity, reduce excess inventory, deleverage, lower costs, and strengthen areas

of weakness) in the supply-side reform started in 2014. Capacity reduction is

also used as a tool to cope with deflation and economic recession: During the

Asian financial crisis in the late 1990s, the central government diverted 1.1

million workers out of the textile industry to eliminate overcapacity and turn
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the industry from deficit to profit. At the same time, the government shut

down numerous small coal mines: By the end of July 2001, 54600 coal mines

were closed, accounting for 1/3 of the number at the end of 1997, and the

output of raw coal decreased from 1.325 billion tons in 1997 to 998 million

tons in 2000 (Yu & Jin, 2018).

Table 1: Capacity Cuts and Output Change

Crude Steel Raw Coal Cement

Year
Reduced

Capacity

Output

Growth

Reduced

Capacity

Output

Growth

Reduced

Capacity

Output

Growth

2010 0.12 0.65 1.55 3.13 1.38 2.38

2011 0.28 0.48 0.49 3.36 1.55 2.17

2012 0.09 0.39 0.40 1.81 2.59 1.11

2013 0.09 0.82 2.00 0.29 1.06 2.09

2014 0.31 0.09 2.30 −1.00 0.88 0.73

2015 0.17 −0.18 1.02 −1.27 0.50 −1.33

2016 0.04 2.90 −3.36 0.51

2017 0.63 2.50 1.13 −0.79

2018 0.57 2.30 1.59 −1.23

2019 0.68 2.70 1.67 1.42
Notes: Billions of metric tons. The data of output change are from the website of the National Bureau of

Statistics; the data of reduced capacity are from the documents of the Ministry of Industry and Information

Technology.

Since the era of the planned economy, capacity reduction has been an

important part of macroeconomic regulation in China. However, its effect is
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doubtful or not significant most of the time. Table 1 shows that for most

years, output keeps growing despite continued efforts in capacity reduction.

Take the steel industry as an example. It has been identified as overcapacity

and strictly regulated since the 1990s. But steel production maintains high-

speed growth, although the industry remains the primary target of capacity

reduction for years. From 2010 to 2016, the crude steel capacity was reduced

by 118 million tons, but during the same period the steel production increased

170 million tons. This phenomenon is sometimes described as “the more

capacity is cut, the more capacity becomes”. On one hand, some capacities

are closed temporarily and reopen after the central government inspections.

On the other hand, new capacities are installed at the same time backward

capacities are removed. Consequently, the effects of capacity reduction are

mitigated or even reversed.

Monetary policy is crucial to the effects of capacity reduction, because

nominal interest rates determine financing costs of firms and the return on

investment, thus imposing an important constraint on other policies. Nomi-

nal interest rates have been strictly regulated since the days of the planned

economy. Although the market-oriented financial reform has made progress

during recent years, it is still a long way to attain a flexible interest rate

regime. The current benchmark interest rate—one-year deposit rate of com-

mercial banks—is set by the government, usually at a level below steady

state.1

Interest rate regulation leads to underpriced capital, which is an impor-

1See Tong & Yang (2020) for more analyses on interest rate pegging and its effects on

economic fluctuations in China.
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tant contributor to overcapacity; it also affects the implementation of capac-

ity reduction policy. For example, measures to cut capacity reduce supply

in the market, thus increasing prices and corporate profits. Under a flexible

interest rate, the nominal interest rate increases more than inflation, so that

the real interest rate rises, which decreases demand and hence output; while

under a pegged interest rate, the increase of price lowers the real interest rate,

which increases demand and output. In face of low financing cost caused by

interest rate regulation, existing enterprises will borrow and invest more to

expand capacity; meanwhile, stronger margins and profits attract new enter-

prises to enter. Therefore, the outcome of capacity reduction policy may be

an increase in capacity and production.

Compared with traditional macroeconomic policy tools, capacity reduc-

tion is a new one with Chinese characteristics, adopted by the authority

when monetary policy is constrained by interest rate pegging. What is the

effect of the de-capacity policy? What is its relationship with interest rate

flexibility and other policies? To answer these questions, this paper embeds

capacity reduction in a New Keynesian model with a pegged interest rate and

examines the model property. The remainder of this paper is organized as

follows: Section 2 reviews the literature, Section 3 constructs the model, Sec-

tion 4 carries out dynamic analysis based on simulation, Section 5 conducts

comparative static analysis based on the AD-AS framework, and Section 6

concludes.
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2. Literature Review

Several papers investigate interest rate regulation in China based on

macroeconomic models. He & Wang (2011) build a dual-track model of

China’s interest rate system and discuss how the liberalization of regulated

interest rates affects market interest rates. Chen et al. (2014) introduce “dis-

tortionary taxes” to characterize interest rate regulation and prove that it

may lead to structural imbalance in aggregate demand during the medium

and long term. Tong & Yang (2020) build a fixed-interest-rate New Key-

nesian model, and prove that interest rate fixation magnifies business cycle

fluctuations and leads to macroeconomic instability in China.

Interest rate regulation is a special case of interest rate pegging. Another

special case is the zero lower bound (ZLB), which has been extensively dis-

cussed in the literature since the Great Recession starting in 2007. The ZLB

literature builds on Krugman et al. (1998), who discuss the liquidity trap

in Japan, and Eggertsson & Woodford (2003), who explore the problem in

a New Keynesian model. The special mechanism of the ZLB model lies in

the opposite movement between inflation and the real interest rate, which

changes the channel of shock propagation and leads to unconventional con-

clusions. Examples include Bhattarai et al. (2018), Carlstrom et al. (2014,

2015), Christiano et al. (2011), Del Negro et al. (2015), Eggertsson (2010,

2012), and Kiley (2016).

The de-capacity policy studied in this paper can be seen as a negative

supply shock. A supply shock in the ZLB model usually produces opposite

results to what one might expect. Eggertsson (2010) proves that cutting

labor taxes temporarily at the ZLB may raise labor supply and lower wages,
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which leads to deflation and higher real interest rates. Higher rates in turn

lead to less spending and less hiring of workers. That is, increasing labor

supply leads to a decline in output under a pegged interest rate. He names it

as the “paradox of toil”, after the well-known Keynesian idea of the “paradox

of thrift”.

Another supply shock, closely related with capacity reduction, is struc-

tural reform, modelled as a reduction in product and labor market markups.

Eggertsson et al. (2014) proves that the structural reform policies of Euro-

pean countries may have a tightening effect, while the policy of temporarily

increasing prices and wage markup is favorable. Fernández-Villaverde et al.

(2014), on the other hand, show that supply-side policies that reduce mark-

ups or increase future productivity may generate a wealth effect that raises

current consumption and output.

This paper is most closely related to Eggertsson (2012), who argues that

the New Deal policies facilitated the recovery from the Great Depression

by temporarily granting monopoly power to firms and unions, which thereby

stabilizes prices and wages and avoids a destructive downward spiral. I follow

the same logic, but the nominal interest rate here is set by the government,

while in the ZLB model of Eggertsson (2012), the nominal interest rate is

pushed to the zero level by deflationary shocks.

The effects of supply shocks are tested in Garin et al. (2019), Wieland

(2019), and Cohen-Setton et al. (2017), but the results are not conclusive

at the moment. Empirical research on the de-capacity policy is scarce. Cai

(2016) indicates that during the period 2006–2014, capacity reduction has

been ineffective in most provinces of China. Chen et al. (2018) investigate
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the effects of capacity cuts in steel and coal industries using data from 2012

to 2017. For the eight upstream industries that acount for over 80% of PPI

dynamics, they find that capacity cuts are accountable for 42% of steel price

recovery, but the effects are negligible or negative for coal and the other six

industries. They then conclude that the broad PPI reflation starting from

mid-2015 in China can be mostly explained by demand factors due to the

government’s stimulus package in 2015–2016, rather than capacity cuts in

coal and steel. Both these papers did not differentiate between temporary

and permanent policies, which is critical for policy effects, as proved in the

analysis below.

3. The Model

3.1. Households

The model is based on Woodford (2003) and Gali (2015). The represen-

tative household maximizes its utility function:

E0

∞∑

t=0

βt

(
Ct

1−σ

1− σ
−
Nt

1+γ

1 + γ

)
(1)

Here, E0 denotes the expectation based on the information of time 0, β ∈

(0, 1) is the subjective discount factor, Ct and Nt are household consumption

and labor supply, σ and γ measure the elasticities with respect to consump-

tion and labor.

The household faces the following intertemporal budget constraint:

PtCt +Bt ≤ Bt−1Rt−1 +WtNt + Tt (2)

where Pt is the price of the consumption good, Wt represents nominal wage,

Bt is the number of bonds purchased by households in period t and matured
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in the next period, Rt is the nominal yield of bonds held at the end of period

t, Tt is a lump-sum subsidy (or tax) from the government.

The household maximizes equation (1) subject to the budget constraint

of equation (2). At the same time, the non-Ponzi condition is satisfied:

E0 lim
t→∞

Bt+1

(1 +R0) (1 + R1) · · · (1 +Rt)
≥ 0

3.2. Firms

The final product (Yt) is obtained by combining a continuum of interme-

diate goods using Dixit-Stiglitz aggregator,

Yt =




1∫

0

Yt(i)
ε−1
ε di




ε
ε−1

(3)

where i ∈ (0, 1), ε > 1 is the substitution elasticity between differentiated

intermediate goods. Subject to equation (3), the representative final good

producer maximizes its profit:

maxPt




1∫

0

Yt(i)
ε−1
ε di




ε
ε−1

−

∫ 1

0

Pt(i)Yt(i)di (4)

The first-order condition of the problem is

Yt(i) =

[
Pt(i)

Pt

]
−ε

Yt (5)

which is the demand curve faced by intermediate-goods firms. Final good

producers earn zero profit due to the assumption of complete competition.

Substituting (5) into the zero-profit condition yields the relationship between

the final good price and the intermediate goods prices:

Pt =

[∫ 1

0

Pt(i)
1−ε

di

] 1
1−ε

(6)
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The intermediate good is produced using the following production func-

tion:

Yt(i) = AtNt(i) (7)

where At is a technology shock satisfying at = lnAt and at = ρaat−1 + εat ,

with 0 < ρa < 1, and εat ∼ N(0, σ2
a).

The representative intermediate-good producer maximizes its profit:

Zt(i) = (1− τ
y
t )Pt(i)Yt(i)− (1 + τwt )WtNt(i) (8)

Here, τ yt is a time-varying proportional tax on sales revenues, included in the

posted price of goods. Following Eggertsson et al. (2014), τ yt can be seen

as a policy instrument that the government can use to affect the degree of

competitiveness in the intermediate goods market. A higher τ yt indicates

that the effective markup of firms increases and the supply of intermediate

goods decreases.2 τwt is a wage tax (subsidy), which affects the marginal cost

of firms. A higher τwt leads to the increase of production cost.

Firms set prices in a staggered fashion à la Calvo. In each period, the

firm can adjust its price with probability 1 − θ or keep it unchanged with

probability θ. The present value of the expected profits of the firm is

Et

∞∑

j=0

ξt+jβ
t+j [(1− τ

y
t )Pt+j(i)Yt+j(i)− (1 + τwt )Wt+kNt+k(i)] (9)

2The equilibrium of labor market under flexible prices implies Wt

Pt
=

1−τ
y

t

1+τw
t

At

µ
. Here,

1−τ
y

t

(1+τw
t )µ drives a wedge between real wage (Wt

Pt
) and the marginal product of labor (At),

thus measuring the degree of distortion in goods markets. The marginal cost under flexible

prices is MCt =
(1+τw

t )Wt

eat
, and µ

1−τ
y

t

represents the composite markup. See Appendix A

and Eggertsson (2012) for more details.
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where ξt+j represents the marginal value of one unit of money to the house-

hold.

3.3. Equilibrium and Capacity Reduction Policy

The linearized version of the model includes the dynamic IS equation and

the Phillips curve:

x̂t = Etx̂t+1 −
1

σ

(
⌢

i t − Etπt+1

)
−

(
ŷet − ŷet+1

)
(10)

πt = βEtπt+1 + κx̂t + κψω̂t (11)

Here, the symbol ̂ denotes the log deviation from steady state, Et is the

expectation operator, it is the log of the nominal interest rate (Rt), πt is

(log) inflation, κ is a composite parameter measuring the slope of the Phillips

curve, and κ = (1−θ)(1−βθ)(σ+γ)
θ

.

The variable xt is the welfare-relevant output gap (see Gali (2015)), and

satisfies xt = yt − yet , where yet is the (log) efficient level of output with

no real or nominal distortions, determined by technology (yet = (1+γ)at
σ+γ

). ω̂t

denotes the supply shock caused by capacity reduction policy, and satisfies

ω̂t = χy τ̂
y
t + χwτ̂

w
t ;3 ψ affects the effectiveness of the policy, satisfying ψ =

1
σ+γ

; and ψω̂t = ŷet − ŷnt measures the deviation between the natural level of

output and its efficient counterpart.

Equation (11) can also be written as the more familiar form

πt = βEtπt+1 + κỹt (12)

where ỹt is the output gap, defined as the deviation of (log) output yt from

its flexible price level (natural output in log, ynt ).

3Here, χy =
τy

1−τy , χw =
τw

1−τw .
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The policy of capacity reduction includes various measures, such as can-

celling investment subsidies, restricting corporate loans, increasing the cost

of water, energy, land and pollution discharge. These measures increase the

production cost of enterprises, which is equivalent to the increase of τ̂wt in

the model. Other policies—including stricter project approval, higher mar-

ket access barriers, encouraging mergers and restructuring, closing firms that

fail to meet environmental standards, etc.—can increase the entry threshold

of industries, hence the degree of market monopoly. It corresponds to the

rise of the effective markup (τ̂ yt ) in the model.

The composite effect of these measures is equivalent to an increase of ω̂t,

which results in the decline of natural output (Y n
t ). Note the efficient output

level (Y e
t ) depends only on the level of technology, unaffected by the de-

capacity policy. Assume ωt is an AR(1) process, satisfying ω̂t = ρuω̂t−1 + εat ,

where 0 < ρω < 1 and εωt ∼ N(0, σ2
ω). The disturbance ωt is referred to

as a cost push shock in most literature. Unlike the shocks of technology,

preference or monetary policy, the cost push shock drives a wedge between

the natural and efficient levels of output, generating a tradeoff between the

targets of zero inflation and efficient output.

When the technology shock (ât) is 0, equations (10) and (11) can be

rewritten as follows:

ŷt = Etŷt+1 −
1

σ

(
ît − Etπt+1

)
(13)

πt = βπt+1 + κŷt + κψω̂t (14)
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3.4. Monetary Policy

The third equation of the linearized model characterizes monetary policy.

The interest rate rule is as follows:

Rt =




Zt t > k

d̄ t = 1, . . . , k

(15)

Here, Zt = R
(
πt

π

)φπ
(
Yt

Y

)φy
eε

r
t , where Zt is a flexible interest rate represented

by the Taylor rule, Y and π are steady state values of output and inflation,

φπ > 1, 0 < φπ < 1, and εrt ∼ N(0, σ2
r). At periods t = 1, . . . , k, the

central bank sets the nominal interest rate at the level (d̄) of period t = 0.

When t > k, monetary policy switches to a flexible rate regime. After log-

linearization, we obtain

ît =




φππ̂t + φyŷt + εrt t > k

0 t = 1, . . . , k

(16)

Parameter k denotes the duration of the interest rate peg, which measures

the flexibility of monetary policy.

This specification follows Blake (2012), Laseen & Svensson (2011), Gali

(2009, 2011). The key assumption here is that the nominal interest rate

returns to a flexible rate rule after being pegged for a limited period, which

guarantees a unique equilibrium of the model.

Equations (15) or (16) depicts the implementation of monetary policy

in China, where the banking sector dominates the financial system and the

central government sets retail rates of all commercial banks. Assume an

exogenous shock which stimulates demand and thereby results in inflation.
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With the nominal interest rate unchanged, the real interest rate decreases,

which further stimulates demand, and leads to higher inflation . . . The econ-

omy enters an upward spiral of expansion usually referred to as “economic

overheating”. Meanwhile, firms borrow more to invest and expand produc-

tion.

To cope with excess demand from loans, the central bank resorts to quan-

tity control over credit under the constraint of interest rate pegging. Unable

to obtain loans from banks, some small and medium-sized enterprises turn

to other channels (e.g., unregulated shadow banking) and push up interest

rates in these sectors. Other than credit control, the central government

also uses a combination of various tools, such as administrative approval,

environmental protection, land use control, to increase investment costs and

restrain demand.4 The overall effect of these measures equals the increase

of the shadow interest rate, which is represented by the flexible interest rate

(Zt) in equations (15) and (16).

The same logic holds when the shock pushes the economy in the direction

of recession and deflation: The central government takes various measures—

including tax relief, subsidies for exports and investment, and so on—to

prevent the economy from a downward spiral. The effect of these policies is

expanding aggregate demand, and equivalent to the decline of the shadow

interest rate Zt.

4These are long-term policies (t > k) to ensure a unique equilibrium and shoud be

differentiated from the de-capacity policy in the model, which mainly occurs in the short

term (t < k).
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4. Impulse Response Analysis

This section analyzes dynamic responses of the model to the policy shock.5

The parameters of the model are calibrated as those commonly used in the

literature. The response coefficients of the interest rate to inflation (φπ) and

output (φy) are 1.5 and 0. The parameter measuring price stickiness (θ) is

0.75, household discount rate (β) is 0.99, and the curvatures of the utility of

consumption (σ) and the disutility of labor (γ) are 1 and 5. The persistence

of the policy shock is 0.5, and the standard deviation is 0.05.

4.1. The Effects of a Temporary De-capacity Policy

Consider the impact of a one standard deviation shock of capacity reduc-

tion at t = 1. This policy corresponds to an increase of 5% in ωt, which then

returns to steady state. Figure 1 compares the shock responses under a flex-

ible interest rate, a 4-period and an 8-period pegged interest rate. The solid

line corresponds to the flexible interest rate, the dotted line corresponds to

the pegged rate of 4 periods, and the dashed line corresponds to the 8-period

peg.

From equations (10) and (11), the increase of ωt leads to higher inflation,

which corresponds to a larger output gap. Since the increase of ωt represents

a higher markup, natural output will fall, which may offset the increase of the

output gap. In addition, under the flexible interest rate following the Taylor

rule, the nominal interest rate increases more than one-for-one to inflation,

which raises the real interest rate, thus curbing the increase of inflation and

5We thank Lawrence Christiano for providing the matlab codes of simulation.
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Figure 1: Dynamic Responses to a Temporary De-capacity Policy
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the output gap. Overall, the output gap increases less than the fall of natural

output, thus leading to the decline of the output level.

On the contrary, under the pegged interest rate, the increase of inflation

leads to the decline of the real interest rate, which further increases inflation

and the output gap. The increase of the output gap offsets and even exceeds

the decrease of natural output, resulting in the increase of the output level.

That is, the efforts to cut capacity (raising ωt) in the end lead to the increase

of output. Figure 1 also shows that the output level increases more under

an 8-period peg than a 4-period peg, indicating that the longer the interest

rate is pegged, the greater is the increase of output.

This result is consistent with Eggertsson (2010, 2012), who proves that a

negative supply shock leads to output expansion at the ZLB. The key mech-

anism is that the real interest rate changes oppositely with inflation under

interest rate pegging, which adds positive feedback to shock propagation and

magnifies the change of the output gap. In other words, the central bank’s

efforts to keep the nominal interest rate pegged equals a series of monetary

policy shocks, which changes the response functions of the supply-side policy

shock.

A temporary de-capacity policy under an interest rate peg can raise prices

and thus improve profits. This implies the policy may aggravate inflation in

times of prosperity, but alleviate deflation and recession during downturns.

On one hand, some enterprises, particularly those small ones with flexible

production and operations, may shut down temporarily and resume produc-

tion in good times when the policy is loosened. On the other hand, rising

prices attract new businesses to enter, and new capacity is formed. Thus
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output increases, but the problem of overcapacity becomes more serious.

The de-capacity policy has been used as a tool to cope with recession and

deflation. In the Asian financial crisis of 1997 and the global financial crisis

of 2008, China encountered the problem of overcapacity and oversupply. The

central government adopted the policy of capacity reduction, accompanied by

a large-scale fiscal stimulus program. These policies stabilized the economy,

but also set off a new round of investment upsurge. The expanded investment

became new capacity later on, which leads to more severe overcapacity. Dur-

ing the two periods after the crises, 2003–2006 and 2009–2012, the Chinese

government issued a large number of documents to cut overcapacity.

4.2. The Effects of a Permanent De-capacity Policy

The temporary policy above can be taken as a tool to cope with short-

term economic fluctuations. Capacity reduction can also be used as a means

of structural reform, which is usually considered as a permanent policy.

Unlike the former, a permanent policy changes the steady state, and of-

ten advances gradually. To capture this, assume the policy shock satisfies

∆ωt = ρω∆ωt−1 + εωt , with 0 < ρω < 1 and εωt ∼ N(0, σ2
ω). After a one

standard deviation shock to ∆ωt in period t = 1, the level of ωt experiences

a persistent change and gradually converges to a new level. With σω= 0.05

and ρω= 0.5, the steady state value of ωt increases by 10%.

Figure 2 compares the response functions under a flexible interest rate,

a 4-period and an 8-period pegged interest rate. As before, the solid line

corresponds to the flexible interest rate, the dotted line corresponds to the

pegged rate of 4 periods, and the dashed line corresponds to the 8-period

peg.
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Figure 2: Dynamic Responses to a Permanent De-capacity Policy
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A permanent increase of ωt leads to the decline of household’s permanent

consumption and income due to a negative wealth effect. Current consump-

tion demand and output drop immediately while natural output declines

gradually with the increase of ωt. Therefore, the output gap turns negative

and inflation declines. Under a flexible interest rate such as the Taylor rule,

the nominal rate decreases more than inflation, so that the real rate declines,

which partially offsets the fall of current output. After a one-off drop, output

falls gradually and converges to the new steady state at the same time the

real rate returns to its initial level.

In the case of a pegged interest rate, the output level overshoots the final

steady state. This is because output is determined by natural output and

the output gap together: The former gradually declines to the new steady

state; the latter is determined by the real interest rate. When the nominal

rate is pegged, the increase of the real rate magnifies the initial decline of the

output gap, so that the sum of natural output and the output gap initially

drops more than the steady state level of output. The movement of output

is dominated by that of the output gap, which then rises gradually to the

steady state with the decline of the real rate. The overshooting in Figure

2 implies that the de-capacity policy under an interest rate peg has greater

uncertainty than that of a flexible rate. As a policy tool, it may easily deviate

from its target and bring about excessive volatility.

The peg of the interest rate changes the transition path between the two

steady states, making the initial effect of capacity reduction more significant,

mainly because of the substitution effect resulting from the changes of the

real rate. But interest rate pegging has no effect on the final steady state,
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which is determined by the wealth effect due to the permanent change of ωt.

The wealth effect dominates in the permanent policy while the substitution

effect dominates in the temporary policy—this is why the final effects of the

two policies are different.

Since 2014, the Chinese economy has entered a new stage marked by

supply-side reform. Among “the five priority tasks”, capacity reduction is

the primary target, whose effects depend on the persistence of the policy.

The above analyses show that a permanent policy can achieve the target;

and in the short term, a permanent policy under the pegged interest rate is

more effective than that under a flexible interest rate, but it may also increase

economic volatility. Besides, unless new capacity is installed, a permanent

de-capacity policy, especially that under the pegged interest rate, may exert

downward pressure on prices and economic growth.

5. Analysis Based on the AD-AS Framework

5.1. The AD-AS Framework

Within the framework of the AD-AS model, we can confirm the conclu-

sions of Section 4 in an intuitive and clear way. Following Eggertsson (2010,

2012), the dynamic system comprised of (13), (14), and (16) can be simpli-

fied to static equations composed of aggregate supply and aggregate demand.

The main assumptions include: (1) In periods t < T e, the nominal interest

rate is pegged; (2) In periods t > T e, monetary policy returns to the flexible

rate regime, and the economy returns to the steady state. The model of

infinite horizon thus collapses into a two-period model. We can investigate

the short-term equilibrium of the first period while controlling the long-term
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equilibrium (steady state) of the second period unchanged.

We can rewrite equations (13), (14) and (16) as follows:

ŷt = Etŷt+1 −
1

σ

(
ît − Etπt+1

)
(17)

πt = βπt+1 + κŷt + κψω̂t (18)

ît =




0 t < T e

φππ̂t + φyŷt + εrt t ≥ T e

(19)

Assume that exogenous shocks {ω̂t, ε
r
t} return to the steady state with

probability 1− ρ in each period. Denoting the stochastic date of the shocks

returning to 0 as T e, we can refer to t ≥ T e as the long run, and t < T e as

the short run. Let t = S denote the short-term variables, and t = L denote

the long-term ones.

For the long-term equilibrium, endogenous variables πL = ŶL = îL =

0. For the short-term equilibrium, the endogenous variables
{
ŶS, πS

}
are

functions of the policy shock ω̂S. In each period t < T e,
{
ŶS, πS

}
return to

steady state with probability 1 − ρ and remain unchanged with probability

ρ. Thus we have Etŷt+1=ρŶS +(1− ρ) ŶL = ρŶS, Etπt+1=ρπS +(1− ρ) πL =

ρπS. From equation (19), we obtain îS = 0. Substituting them into equations

(17)–(18), we can get the AD-AS model under interest rate pegging:

AD : ŶS = ρŶS+
ρ

σ
πS (20)

AS : πS = βρπS+κŶS + κψω̂S (21)

The short-term equilibrium of the model is the solution to the above equa-

tions (20)–(21). Note the coefficient of πS in equation (20) is positive, mean-

ing that the slope of the aggregate demand curve is positive when the interest

22



rate is pegged.

Based on the same approach, we can get the AD-AS model of the flexible

interest rate. Suppose that the short-term interest rate follows the Taylor

rule, that is, îS = φππS + φyŷS. Substituting it into equation (17), we get

AD : ŶS =

(
ρ−

φy

σ

)
ŶS −

1

σ
(φπ − ρ) πS (22)

In equation (22), the condition φπ > σρ is required to ensure the negative

slope of the AD curve.

5.2. The Effects of a Temporary De-capacity Policy

图
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AD  
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(a) Flexible Rate
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Figure 3: A Temporary De-capacity Policy

In the above AD-AS model, the temporary de-capacity policy leads to

the rise of ω̂S. This raises πS in equations (20)–(21), which decreases the

real interest rate due to the nominal rate peg. Given the long-term output
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unchanged, the substitution effect indicates that current consumption and

the short-term output (ŶS) increase. On the contrary, in the flexible interest

rate system of equations (20)–(21), the rise of inflation increases the real rate

due to the Taylor rule, hence the decline of output (ŶS).

In Figure 3, capacity reduction moves the AS curve to the left. For

the case of the flexible rate, output decreases because the AD curve slopes

downward; while for the case of the pegged rate, output increases because

the AD curve slopes upward. In the latter situation, the policy of de-capacity

has the effect of expanding output. The mechanism is again the change of the

real interest rate: When the AS curve moves, nominal interest rate pegging

acts as a series of monetary policy shocks, which alters the propagation of

the policy shock .

5.3. The Effects of a Permanent De-capacity Policy

The previous analysis assumes that capacity reduction policy only affects

the short-term equilibrium and does not change the steady state. Next,

we examine the effect of permanent capacity reduction. In the long run,

monetary policy returns to the flexible interest rate rule, i.e., îL = φππL +

φyŷL. Substituting îL and ω̂L into (17)–(18) yields

ŶL =
−(φπ − 1)κω̂L

κ(φπ − 1) + φy(1− β)
(23)

πL =
φyκω̂L

κ(φπ − 1) + φy(1− β)
(24)

Capacity reduction in the long-term equilibrium increases ω̂L, which causes

the steady state output ŶL to decline and inflation πL to rise. The AS curve

at the steady state shifts to the left as is shown in Figure 4. The solution
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Figure 4: A Permanent De-capacity Policy: Long-Term Equilibrium

of (23)–(24) is affected by monetary policy parameters. When φπ → ∞ or

φy = 0, inflation π̂L remains unchanged and the decline of ŶL reaches its max-

imum. Among them, φy = 0 indicates that monetary policy targets inflation

alone and does not respond to output; φπ → ∞ indicates that the mone-

tary authority maintains inflation stability with extremely radical interest

rate adjustments—both can be referred to as the “strict inflation targeting

policy”.

Due to the change of steady state, EtŶt+1 in the short-term equilibrium

changes from ρŶS to ρŶS + (1 − ρ)ŶL, and Etπt+1 changes from ρπS to

ρπS + (1− ρ)πL. Substituting into equations (17)–(18) yields the short-term
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Figure 5: A Permanent De-capacity Policy

equilibrium

AD : ŶS =
(
ρŶS + (1− ρ)ŶL

)
+
1

σ
(ρπS + (1− ρ)πL) (25)

AS : πS = β (ρπS + (1− ρ) πL) + κŶS + κω̂S (26)

A permanent capacity reduction policy means ω̂S and ω̂L increase to-

gether. In equation (26), the increase of ω̂S and πL moves the AS curve

to the left, which increases output due to the AD curve sloping upward in

Figure 5b. For the movement of the AD curve in equation (25): The decline

of ŶL decreases the short-term demand due to a wealth effect, which moves

the AD curve to the left; the increase of πL moves the AD curve to the right.

The final movement depends on the comparison of the two forces, which is

determined by the response parameters in the Taylor rule of the long-term

equilibrium. From equations (23)–(24), with a larger φπ and a smaller φy,
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ŶL will decrease more and πL will increase less, which moves the AD curve

to the left, exceeding the expansion caused by the left shift of the AS curve.

Consequently, the short-term effect of the permanent de-capacity policy is

contractionary.

To sum up, the short-term and long-term effects of the permanent de-

capacity policy are both affected by the long-term (steady state) monetary

policy, and the tightening effect can reach its maximum when φy= 0 or

φπ → ∞. In other words, long-run price stability, which can be achieved in

the monetary policy framework of inflation targeting, are conducive to the

achievement of policy targets.

From equations (25)–(26) we obtain the relationship between ω̂S, ω̂L and

ŶS in the short-term equilibrium
[
1−

ρκ

σ (1− ρ) (1− βρ)

]
ŶS

=
ρ

σ (1− ρ) (1− ρβ)
κω̂S −

(φπ − 1)− φy

σ(1−βρ)

κ (φπ − 1) + φy (1− β)
κω̂L (27)

Equation (27) summarizes the impacts of the short-term and long-term poli-

cies on current output: For common parameter values, the short-term policy

ω̂S is expansionary whereas the long-term policy ω̂L is contractionary. The

composite effect depends on three factors: (1) The first factor is the persis-

tence parameter ρ, which measures the duration of the interest rate peg. The

longer is the peg, the more expansionary is the short-term policy, and the

more contractionary is the long-term policy. (2) Within a monetary policy

framework of stable inflation (larger φπ and smaller φy), the effect of ω̂L will

surpass that of ω̂S. (3) the effect is more significant for a gradually advanced

policy (|ω̂L|>|ω̂S|), which proceeds in a step-by-step manner.
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Table 2: Policy Persistence and Interest Rate Flexibility

Temporary Policy Permanent Policy

Pegged Rate
Output increases,

Inflation increases

Output decreases drastically,

Inflation decreases drastically

Flexible Rate
Output decreases,

Inflation increases

Output decreases,

Inflation decreases

For comparison, we can also calculate the impact of capacity reduction

under a flexible interest rate:
[
1 +

φy

σ (1− ρ)
+

(φπ − ρ)κ

σ (1− ρ) (1− βρ)

]
ŶS

= −
φπ − ρ

σ (1− ρ) (1− βρ)
κω̂S −

(φπ − 1)− φy(1−βφπ)

σ(1−βρ)

κ (φπ − 1) + φy (1− β)
κω̂L (28)

Here, both ω̂S and ω̂L are contractionary, but the long-term policy ω̂L is less

contractionary than that of the pegged rate. For the common parameter

values, the composite effects of ω̂S and ω̂L combined are weaker than those

of the pegged rate.

Based on previous analyses, Table 2 summarizes the relationship between

the persistence of capacity reduction policy and the flexibility of the nominal

interest rate. Overall, the policy effects on output and inflation under a

pegged rate range from “increase” to “drastic decrease”, which is much more

volatile that those under a flexible rate.
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6. Conclusion

This paper shows that the interaction between capacity reduction and

monetary policy can be complicated. Specifically, the effectiveness of capacity

reduction policy is affected by two factors: its persistence and monetary

policy regime (i.e., interest rate elasticity). In the case of an interest rate peg,

a temporary capacity reduction policy is ineffective and even expansionary,

whereas a permanent policy is effective due to a negative wealth effect. In

the short run, the permanent policy under the pegged rate is more effective

than that of the flexible rate.

The coordination of monetary policy is crucial. Capacity reduction is

more uncertain under the pegged interest rate, because the interest rate peg

adds a positive feedback mechanism to the economy. The de-capacity policy

has a more drastic effect, which may easily deviate from the target, thus

increasing economic volatility.

Besides, monetary policy in the long-term equilibrium (after the exit of

the interest rate peg) also plays an important role. Price stability in the

long run can be achieved in a strict inflation targeting framework, which is

conducive to the realization of the policy goal. Finally, a gradually advanced

policy (|ω̂L|>|ω̂S|) can achieve the policy goal more effectively.

The implication for the authority is that, as a policy tool, capacity reduc-

tion under an interest rate peg has its own features. A temporary de-capacity

policy may have effects contrary to expectation, while a permanent policy is

more than effective. In a downturn, a temporary policy may alleviate the re-

cession and deflation, while a permanent policy may aggravate it. In a boom,

a temporary policy may aggregate inflation, while a permanent policy may
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alleviate it. In short, the authority should pay more attention to the inter-

action between capacity reduction and its interest rate policy in particular,

and the interaction between quantitative tools and factor price regulations

in general.
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Appendix A. The Model

Appendix A.1. Households

The representative household maximizes its utility (equation (1) in the

text) subject to the intertemporal budget constraint (equation (2) in the

text). We obtain the following first-order conditions:

βEt

{(
Ct

Ct+1

)σ
Rt

πt+1

}
= 1 (A.1)

πt+1 =
Pt+1

Pt

(A.2)

N
γ
t Ct

σ =
Wt

Pt

(A.3)

Appendix A.2. Firms

Appendix A.2.1. Pricing Decision

From equation (9) in the text, the representative intermediate goods pro-

ducer chooses the optimal price (P̃t) to maximize the discounted sum of

future profits when it cannot reoptimize:

Et

∞∑

j=0

ξt+jβ
jθj

[
(1− τ

y
t ) P̃tYt+j(i)− Pt+jst+jYt+j(i)

]
(A.4)

Here, st is the firm’s real marginal cost and satisfies st = MCt

Pt
=

1+τwt
eat

Wt

Pt
=

1+τwt
eat

N
γ
t Ct

σ. Substituting out for Yt(i) yields,

Et

∞∑

j=0

ξt+jβ
jθjYt+jP

ε
t+j

[
(1− τ

y
t ) P̃t

1−ε
− Pt+jst+jP̃t

−ε
]

(A.5)

Taking the derivative with respect to P̃t yields the first-order condition

Et

∞∑

j=0

βjθjY 1−σ
t+j (Xt,j)

−ε

[
(1− τ

y
t ) p̃tXt,j −

ε

ε− 1
st+j

]
= 0 (A.6)
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where p̃t is the optimal price expressed in real terms, µ = ε
ε−1

is the markup

owing to the incomplete substitution between intermediate goods, and

Xt,j =





1
πt+jπt+j−1...πt+1

j ≥ 1

1 j = 0

.

From the first-order condition above we obtain

p̃t =

Et

∞∑
j=0

(βθ)jY 1−σ
t+j (Xt,j)

−εtµst+j

Et

∞∑
j=0

(βθ)j (1− τ
y
t )Y

1−σ
t+j (Xt,j)

1−ε
=
Kt

Ft

(A.7)

where

Kt = µstY
1−σ
t + βθEtπ

ε
t+1Kt+1

= µN
γ
t Ct

1 + τwt
eat

+ βθEtπ
ε
t+1Kt+1 (A.8)

Ft = (1− τ
y
t )Y

1−σ
t + βθEtπ

ε−1
t+1Ft+1 (A.9)

Appendix A.2.2. Aggregate Price Level and Dispersion

The aggregated price level is

Pt =

[∫ 1

0

Pt(i)
1−ε

di

] 1
1−ε

=

[
(1− θ)P̃ 1−ε

t +

∫
P 1−ε
i,t di

] 1
1−ε

=
[
(1− θ)P̃ 1−ε

t + θP 1−ε
t−1

] 1
1−ε (A.10)

Dividing both sides by Pt, we get p̃t =
[
1−θπt

(ε−1)

1−θ

] 1
1−ε . Combining it with

(A.7) yields
Kt

Ft

=

[
1− θπt

(ε−1)

1− θ

] 1
1−ε

(A.11)
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We follow the strategy of Yun (1996) in deriving the relationship between

aggregate output (Yt) and aggregate labor supply by households (Nt). Define

Y ∗

t =
∫ 1

0
Yi,tdi =

∫ 1

0
AtNi,tdi = AtNt. Substituting Yt(i) =

[
Pt(i)
Pt

]
−ε

Yt into it,

we have

Y ∗

t =

∫ 1

0

Yi,tdi = Yt

∫ 1

0

(
Pi,t

Pt

)
−ε

di

= YtP
ε
t

∫ 1

0

(Pi,t)
−ε
di = YtP

ε
t (P

∗

t )
−ε (A.12)

Rearranging it yields

Yt =

(
P ∗

t

P

)ε

Y ∗

t = p∗tAtNt (A.13)

Here,

p∗t =

[
(1− θ)

(
1− θπε−1

t

1− θ

) ε
ε−1

+
θπε

t

p∗t−1

]
−1

(A.14)

measures price distortion and satisfies p∗t





= 1 Pi,t = Pj,t

≤ 1 otherwise
.

Appendix A.3. Log-linearization and Equilibrium Conditions

Assuming inflation in steady state π = 1, we can solve for solutions of

steady state varibles: R = 1
β
−1, p∗ = 1, K = F = 1−τy

1−βθ
Y , real marginal cost

s = (1 + τw)Y
γ+σ, steady state markup µ = 1−τy

s
, real wage W

P
= Y γ+σ, and

steady state output Y =
[

1−τy

(1+τw)µ

] 1
γ+σ .

Log-linearizing equation (A.1) around steady state yields

ĉt = Etĉt+1 −
1

σ

(
ît − Etπ̂t+1

)
(A.15)

Log-linearizing equations (A.7)–(A.9) yields

K̂t = βθEt

(
επ̂t+1 + K̂t+1

)
+ (1− βθ)

[
ŝt + (1− σ)Ŷt

]
(A.16)
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F̂t = βθEt

(
(ε− 1)π̂t+1 + F̂t+1

)
+ (1− βθ)

[
(1− σ)Ŷt − τ̂

y
t

]
(A.17)

K̂t − F̂t =
θ

1− θ
π̂t (A.18)

Substituting out for K̂t, F̂t, we can obtain the New Keynesian Philips

curve

π̂t = βπ̂t+1 + λ [ŝt + χy τ̂
y
t ] (A.19)

where λ = (1−θ)(1−βθ)
θ

, χy =
τy

1−τy
, ŝt = (σ + γ) n̂t − (1− σ) ât + χwτ̂w.

Price distortion is eliminated at steady state, thus log p∗t = 0. Log-

linearizing (A.14) yields the motion law of p∗t aroung steady state: p̂∗t ≈

θp̂∗t−1 + 0 × πt = θp̂∗t−1. Assuming p̂∗0 = 0, we obtain p̂∗t = 0. This in

turn means P ∗

t = Pt, that is, p∗t = 1. Substituting it into (A.13), we have

Yt = AtNt around steady state. Log-linearizing it yields

ŷt = ât + n̂t (A.20)

Note natural output corresponds to the output level of flexible prices.

When price distortion is eliminated (p∗t = 1), output and employment of

all enterprises are at the same level, so we have Yit = Y n
t , Nit = Nn

t (the

employment level at flexible prices). Log-linearing Y n
t = AtN

n
t yields

ŷnt = ât + n̂n
t (A.21)

From equilibrium conditions of the labor market under flexible prices

(Wt

Pt
=

1−τ
y
t

1+τwt

eat

µ
) and the optimality condition (A.3) of households, we have

N
γ
t C

σ
t =

1−τ
y
t

1+τwt

eat

µ
. Log-linearizing it yields σĉnt + γn̂n

t = ât − χy τ̂
y
t − χwτ̂

w
t .

Combining it with equation (A.21), we obtain the natural employment level
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n̂n
t =

(1−σ)ât−χy τ̂
y
t −χw τ̂wt

σ+γ
, the natural output level ŷnt =

(1+γ)ât−χy τ̂
y
t −χw τ̂wt

σ+γ
. Fur-

ther, we can obtain the output gap:

ỹt = yt − ynt = ŷt − ŷnt

= ât + n̂t −
(1 + γ) ât − χy τ̂

y
t − χwτ̂

w
t

σ + γ

=
ŝt + χy τ̂

y
t

σ + γ
(A.22)

Rewriting (A.15) in terms of the output gap, we obtain:

ỹt = Etỹt+1 −
1

σ

(
⌢

i t − Etπ̂t+1

)
−

(
ŷnt − ŷnt+1

)
(A.23)

Rewriting (A.19) in terms of the output gap, we obtain:

π̂t = βπ̂t+1 + κỹt (A.24)

where κ = λ(σ + γ) = (1−θ)(1−βθ)(σ+γ)
θ

.

We can also define xt = yt − yet as the welfare-relevant output gap, and

rewrite (A.23) in terms of xt, which yields

x̂t = Etx̂t+1 −
1

σ

(
⌢

i t − Etπ̂t+1

)
−

(
ŷet − ŷet+1

)
(A.25)

where yet is efficient output with no price distortion, satisfying ŷet =
(1+γ)ât
σ+γ

.

Rewriting (A.24) in terms of xt yields

π̂t = βπt+1 + κx̂t + κψω̂t (A.26)

where ω̂t = χy τ̂
y
t + χwτ̂

w
t , ψ = 1

σ+γ
.
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