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Exchange rate pass-through to domestic inflation in a pricing 
model incorporating distribution chain structure
Jia Ji

Research Center for Macroeconomics, Chinese Academy of Fiscal Sciences, Beijing, China

ABSTRACT
This study investigates the pass-through of exchange rate shocks to 
different aggregate prices in China. The baseline analysis is carried 
out with vector autoregressive models incorporating a distribution 
chain of pricing, and various modifications are examined for robust-
ness. The central results show an appreciation of the local currency 
tends to suppress domestic inflation at the early production stages, 
although the pass-through effect only amounts to a moderate 
degree for consumer prices. As the contribution of external factors 
to the persistently low inflation environment mostly has been 
modest, the paper suggests that the monetary authority can con-
tribute to the permanent component of low exchange rate pass- 
through to domestic inflation, by continually conducting a credible 
and efficient stable-inflation policy.
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1. Introduction

The effect of exchange rate fluctuations on domestic prices can be referred to as the 
exchange rate pass-through relationship, which has generated extensive research inter-
ests in international economics. The degree of exchange rate pass-through may affect 
inflation dynamics and the transmission mechanism of monetary policy in general.

The aim of this study is to provide empirical evidence on the degree of the 
aggregate pass-through to different prices in China. We exploit the information in 
the time series to investigate the macroeconomic pass-through of exchange rates to 
domestic inflation by the integrated framework and test the robustness of the results 
with respect to model specifications. The estimated outcome may be of direct 
relevance for policy design.

Exchange rate fluctuations can affect consumer prices directly, as the prices of 
imported finished goods for final consumption will generally increase after a reduction 
in the purchasing power of the underlying national currency. The consumer prices may 
also be indirectly affected by exchange rate shocks, due to upward pressure on the prices 
of commodity products, imposing by the higher imported input costs and producer’s 
efforts to retain the markup. Over the decades, Chinese imports of primary commodities 
have grown dramatically and are having major influence on the respective supplies and 
demands for many of these commodities.
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It is therefore reasonable to consider the intermediate goods that undergo non-traded 
production and distribution processes prior to final consumption in the transmission 
mechanism. It may be interesting to see the extent to which these production or 
distribution channels may dampen the impact of exchange rate shocks on consumer 
prices. Lower degree of pass-through may be caused by market participant’s lower 
perceived persistence of cost fluctuations.

Nonetheless, the dynamics of the overall exchange rate pass-through depends on 
a variety of factors, including the share of imports in the consumption basket, the 
bargaining power of suppliers, the cost of price adjustments, and the perceptions of the 
duration or stickiness of the currency revaluation. The prices of service products tend to 
be less affected by the direct pass-through effects, given that these products are mostly 
produced domestically.

Another potential transmission channel in which exchange rate fluctuations can 
influence domestic prices is through changes in the demand composition and 
aggregate demand levels at each stage of the distribution chain. For instance, 
a decrease in the value of the yuan will increase both the domestic and foreign 
demand for goods produced in China. The depreciation will inevitably lead to the 
expenditure switching effect, when imported goods become more expensive from 
the perspective of domestic consumers, this will increase their preference for 
domestically produced substitutes. Moreover, foreign demand for export goods 
from China will increase, as they appear to be less expensive from the perspective 
of foreign buyers. Higher domestic and foreign demands for these goods produced 
in China may then reinforce the global competitiveness of relevant industries.

Nevertheless, the degree of exchange rate pass-through may be limited by the 
firms’ high tolerance to costs variance and inability to pass on cost increases down-
stream in a globally integrating economy characterized by a high-competition 
environment.

The empirical study on the effects of exchange rate pass-through to aggregate 
prices at various distribution stages may have important macroeconomic implica-
tions. Based on the estimation outcome, the direct impact of exchange rate pass- 
through on domestic consumer inflation tends to be modest, and evidently less 
than the degree of pass-through to input inflation and producer inflation. The 
robustness of the central results to model specification is high in general, and the 
sensitivity analysis provides further evidence that the exchange rate pass-through 
to consumer prices is far from complete.

By pinning down the size of pass-through to the price variables, this study contributes 
to the evaluation of domestic macroeconomic effects of exchange rate fluctuations and 
may help improve the countercyclical policy design (i.e., enabling more efficiently 
designed expansionary policies or stimulus measures against economic disturbances or 
uncertainties surrounding external factors). This paper may also contribute to further 
investigation on the effectiveness of monetary policy at stabilizing growth and domestic 
inflation. The evidence supports the hypothesis that low and stable inflation environment 
can be reinforced by a highly credible and efficient monetary policy, which tend to have 
a dampening impact on the firm’s inclination to pass on cost fluctuations.
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2. Background & literature

Studies regarding the exchange rate pass-through in the literature of international 
economics have already become extensive. From an industrial organization perspective, 
the early work of Dornbusch (1987) stated that an incomplete pass-through to prices 
results from producers’ partial adjustment of their own profit margins in response to an 
exchange rate shock in an imperfect competition framework.

According to such theoretical basis, market and industry structure, the degree of 
competition, and the pricing behavior of producers are the main factors affecting the 
responsiveness of aggregate price adjustments. Many other researchers have then 
attempted to explain the incomplete pass-through by investigating firms’ response to 
changes in input costs in oligopolistic markets (Atkeson & Burstein, 2008; Bergin & 
Feenstra, 2001).

Indeed, pass-through to consumer prices should be imperfect considering the produc-
tion or distribution processes. In the case where imports serve as production inputs, 
imported goods account for only a partial cost of the final product sold to consumers, and 
the rest of the production may integrate many non-tradable factors, such as marketing, 
retailing, and distribution services. In addition, many factors associated with the trading 
and production processes can attenuate the influence of exchange rate fluctuations on 
domestic prices, including trade distortions, transportation and distribution costs, cross- 
border production strategy by multinational companies and the use of currency hedging 
may also play a role.

A strand in the literature has taken into consideration the impact of exchange rate 
fluctuations on the prices of intermediate goods in the production or distribution 
processes before arriving at the end consumers (McCarthy, 2007; Stulz, 2007). They 
provide consistent evidence that the impact of exchange rate shocks on consumer prices 
is dampened along the production or distribution channels.

Nevertheless, the measurement of the exchange rate pass-through could be a critical 
parameter for monitoring and forecasting the real output growth and domestic inflation 
in emerging economies which tend to severely affect by external shocks (Devereux, Lane, 
& Xu, 2006).

The investigation on exchange rate pass-through in China has generated some 
research interests over the years due to the country’s continuous integration to the global 
economy and the series of reforms of the exchange rate system. To begin with, a managed 
float system was first introduced for evaluating domestic currency against a basket of 
major trading currencies in 2005. A strong pass-through effect on the prices of agricul-
ture products imported from the United States to China is found in the early application 
by Ju and Yang (2010); this study advocated the need for government trade policy 
intervention to support domestic agriculture industries when the local currency 
appreciates.

Based on an autoregressive distributed lag model, Zhu and Liu (2012) confirms 
negative relationship between yuan appreciation and domestic inflation. Jiang and Kim 
(2013) capture a higher degree of exchange rate pass-through to producer price than to 
retail price in China by a structural vector autoregression, price indexes respond rather 
quickly to exchange rate fluctuations in their model. At the industry level, Hong and 
Zhang (2016) estimated the exchange rate pass-through to import prices of raw materials, 

434 J. JI



their results revealed significant divergence, in which higher degree of pass-through 
tends to be found for basic metal and chemical products than to the textiles and non- 
metallic mineral products, so the average transmission to import prices for industries 
must be incomplete.

Over the years, the central bank of China has been investing efforts to integrate the 
local currency into the global monetary and financial system by gradually moving 
towards a more flexible and market-based currency regime. In the fall of 2015, the 
International Monetary Fund (IMF) included the yuan in the special drawing rights 
(SDR) basket in addition to the US dollar, the euro, the Japanese yen, and the 
British pound. The reserve currency status of the yuan reflects substantial progress 
behind the exchange rate system reforms and recognizes the currency’s rising interna-
tional credibility. The openness and continuous integration of China’s financial market 
then becomes increasingly crucial and relevant to policy authorities and other market 
participants around the globe.

Under the current managed float regime, the People’s Bank of China (PBC) takes the 
previous day’s closing price of CNY/USD as a starting point, and it evaluates yuan’s 
movements against some major currencies set by the China Foreign Exchange Rate Trade 
System1 (CFETS) since the previous fixing, and subsequently determine the current day’s 
fixing. In addition, the exchange rate is only allowed to free float within a band of 2% on 
either side of a fix reference rate.

Besides the aforementioned mechanism, the PBC has reportedly employing 
a “countercyclical factor” for the fixing management. In such setting, commercial 
banks and other institutional currency trading participants in a panel submit quotes 
that the CFETS adopts to set the central parity, which effectively constitutes an additional 
factor for CNY/USD fixing. According to the monetary authority, the rationale for the 
additional measure as a countercyclical management is that severe exchange rate fluctua-
tions during a day shall not be validated in the next fixing, when the underlying economic 
fundamentals do not warrant it (PBC, 2017).

The impossible trinity argues that exchange rate stability, domestic monetary policy 
independence, and free capital movements cannot be achieved simultaneously in an open 
economy. China’s transformation into a market-based economy is associated with the 
development of a modernized monetary policy framework. Financial liberalization and 
greater exchange rate flexibility over the years impose challenges on the policy authority 
for efficiently maintaining price stability. This empirical study aims to deepen our 
understanding of the transmission mechanism of exchange rate pass-through and may 
contribute to the policy operations.

3. Model and methodology

A model of pricing along a distribution chain is developed to examine the pass-through 
of the exchange rate movements to domestic inflation at various distribution stages.2 The 
chain structure is of research interest as China’s economy has a large and complete 
manufacturing sector that intakes substantial imported raw materials.

1This is an affiliate of the People’s Bank of China.
2The chain structure of the model is similar to that of McCarthy (2007).
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The empirical model features a mechanism in which exchange rate shocks can be 
transmitted to input prices, thereby affecting the cost of production and consumer prices 
in turn. In addition to the influence from the exchange rate dynamics, inflation at each 
stage of the distribution chain is affected by shocks from the domestic economic activity 
and monetary policy. The baseline case involves a vector of six variables consisting of 
output (y), money supply (m), nominal effective exchange rate (ex), and the price indexes 
along the distribution chain, namely input prices (ipi), producer prices (ppi) and con-
sumer prices (cpi). 

Zt ¼

yt
mt
ext
ipit
ppit
cpit

2

6
6
6
6
6
4

3

7
7
7
7
7
5

Price variation at each stage in period t is assumed to be affected by several macro-
economic factors, other than its own shock. The first component is the expected price 
level at that stage based on the information available at the end of period t-1. The second 
is the output shock at that stage to control for the domestic economic activity. The third 
factor affecting each stage of production is the monetary policy shock, which also affects 
exchange rate and domestic inflation. The fourth component involves price shocks from 
each of the previous production stages of the chain. The final factor is the exchange rate 
shock. The macroeconomic effects of exchange rate shock on price indexes form the 
central theme of this empirical analysis.

The own price shocks at each stage capture a portion of a stage’s price variation that 
cannot be explained by available information from period t-1, in addition to contem-
poraneous information regarding domestic activity, money supply, exchange rate, and 
price shocks at all previous stages of the distribution cycle. These own price shocks 
represent changes in the pricing power and markups of firms at each production stage.

The model contains two features from the pricing stage. First, the input price shocks in 
the model can affect the domestic consumer inflation both directly and indirectly 
through their effects on producer cost and inflation. Second, the pricing chain does not 
allow contemporaneous feedback. The price indexes along the distribution chain in 
period t can be presented as follows: 

ipit ¼ Et� 1 ipitð Þ þ α1ey
t þ α2em

t þ α3eex
t þ eipi

t (1) 

ppit ¼ Et� 1 ppitð Þ þ β1ey
t þ β2em

t þ β3eex
t þ β4eipi

t þ eppi
t (2) 

cpit ¼ Et� 1 cpitð Þ þ γ1ey
t þ γ2em

t þ γ3eex
t þ γ4eipi

t þ γ5eppi
t þ ecpi

t (3) 

where ey
t ,em

t ,eex
t are shocks of output, monetary policy, and exchange rate respectively; eipi

t , 
eppi

t , ecpi
t are shocks of input prices, producer prices, and consumer prices; and Et� 1 xtð Þ is 

the expectation of a current period variable x based on available information set at the 
end of period t-1. We assume that these conditional expectations can be projected by the 
lag variables in the system.
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Equation (1) to (3) imply a recursive vector autoregressive framework. To complete 
the empirical model, we incorporate additional assumptions to identify shocks from the 
aggregate output, money supply, and exchange rate. Specifically, we assume that real 
activity has a one-period delay response to price and financial signals, such as money 
supply and exchange rate movements, while the exchange rate, as a financial asset price, 
responds immediately to real and monetary innovations.

As Taylor (1995) suggested long ago, short-term fluctuations of the exchange rates 
mostly cannot be explained by macroeconomic fundamentals, such that a simple model 
can be sufficient to identify shocks from the exchange rate. The identifying assumption 
for the exchange rate pass-through is that price indexes are affected by exchange rate 
shocks in the contemporaneous period. As such, the price indexes are ordered last in the 
system, this is not simply an ordering issue, but an identification condition that is 
essential to isolate the pass-through effects.

Assume that firms are less likely to change their output decisions in response to 
unexpected changes in financial signals within a relatively short time interval due to 
adjustment cost and planning inertia. Further assume the monetary authority has 
a discretionary control over its policy instruments and that pricing information are 
unobservable in the current period. Therefore, the policy reaction is based on available 
information in period t-1. These aspects of the model can be represented in the following 
manner: 

yt ¼ Et� 1 ytð Þ þ ey
t (4) 

mt ¼ Et� 1 mtð Þ þ δ1ey
t þ em

t (5) 

ext ¼ Et� 1 extð Þ þ θ1ey
t þ θ2em

t þ eex
t (6) 

Generally, the recursive scheme implies that the identified shocks contemporaneously 
affect their corresponding variables and those variables that are ordered at those later 
stages, but they have no contemporaneous impact on variables that are ordered before. 
The standard reduced form representation of the VAR(p) model can be expressed as 
follows: 

Zt¼t þ
Xp

i¼1
DiZt� i þ et (7) 

where Zt contains k endogenous variables for the sample period t, and p is the number of 
lags in the system of equations. t denotes the matrix capturing all deterministic variables, 
such as the intercepts and the exogenous policy dummy variables. In the baseline model, t 
reduces to a standard vector of constants. The Di are k by k coefficient matrices and et is 
a k-dimensional vector containing the error terms. The primitive system of the baseline 
model is presented as follows: 

AZt ¼ C0 þ
Xp

i¼1
CiZt� i þ But (8) 

JOURNAL OF APPLIED ECONOMICS 437



A, B, and Ci represent square coefficient matrices of the order k. C0 is the k variable 
vector of constants. The structural disturbance ut can be composed to obtain the reduced 
form error terms: 

Zt ¼ A� 1C0 þ
Xp

i¼1
A� 1CiZt� i þ A� 1But (9) 

et ¼ A� 1But , Aet ¼ But (10) 

Identification of the system can be achieved with knowledge of the k by k matrices A and 
B. An exact identification requires the number of restrictions on the A and B matrices to be 
equal to 2k2 � k2þk

2 ¼
3k2� k

2 . The cross-sectionally uncorrelated pure structural shocks have 
zero covariances. Thus, matrix B is diagonal, yielding k2 � k restrictions. Diagonal elements 
of matrix A are equal to 1, representing the coefficients of dependent variables in equation (8).

Together with the analysis presented in equations (1) to (6), matrix A is lower 
triangular with diagonal elements set to 1, leading to several restrictions equal to 
k k� 1ð Þ

2 þ k ¼ k2þk
2 . The total number of retractions of the two matrices is 

k2 � kþ k2þk
2 ¼

3k2� k
2 , thus the necessary condition for exact identification is satisfied. 

The restrictions can be imposed following a Cholesky decomposition scheme as follows: 

b11
0
0
0
0
0

0
b22
0
0
0
0

0
0

b33
0
0
0

0
0
0

b44
0
0

0
0
0
0

b55
0

0
0
0
0
0

b66

2

6
6
6
6
6
6
4

3

7
7
7
7
7
7
5

uy
t

um
t

uex
t

uipi
t

uppi
t

ucpi
t

2

6
6
6
6
6
6
4

3

7
7
7
7
7
7
5

¼

1 0 0 0 0 0
a21 1 0 0 0 0
a31 a32 1 0 0 0
a41 a42 a431 0 0
a51 a52 a53 a541 0
a61 a62 a63 a64 a651

2

6
6
6
6
6
6
4

3

7
7
7
7
7
7
5

ey
t

em
t

eex
t

eipi
t

eppi
t

ecpi
t

2

6
6
6
6
6
6
4

3

7
7
7
7
7
7
5

(11) 

To incorporate the information of the long-run relationship regarding the inherent non- 
stationarity of the variables in the simultaneous framework, the empirical analysis can be 
further extended to apply a VECM. The reduced form representation in equation (7) can 
evolve to the vector error correction system of equations in the first-differenced term as 
follows: 

ΔZt ¼ Ωt þ
Xp� 1

i¼1
ΨΔZt� i þ�Zt� 1 þ et (12) 

where � ¼ � ðI �
Pp

i¼1 DiÞ and Ψi ¼ � ð
Pp

j¼iþ1 DjÞ. Information on both long-run and 
short-run relationships can be extracted from this system. The coefficient estimates in i 
captures short-run transitory information due to previous shocks in the variables, and 
long-run information is retained in the coefficient estimates of π which can be decom-
posed as ¼0 . The cointegrating vectors are presented by β, capturing the long-run 
equilibrium relationships among the different levels of variables. The loading matrix α 
measures the variables’ adjustment to restore the system or the average speed of con-
vergence from deviation towards equilibrium in the long run.
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4. Data

The data set comprises monthly observations from January 2011 to September 2021. 
Using observations of monthly frequency appears to be appropriate for this empirical 
study, as this frequency better accounts for real-world price stickiness, and the short-term 
dynamics of the pass-through mechanism can be particularly informative to the mone-
tary authority when developing inflation forecasts.

This study aims to provide insight on the transmission of exchange rate (EX) fluctua-
tions to the domestic prices (IPI, PPI, CPI) at the input, producer, and consumer stages, 
respectively. These price variables are thus at the center of the empirical analysis. 
Assuming prices are set along the production channel, exchange rate shocks that are 
initially passed to the costs of imported materials can lead to reactions at all stages of 
a distribution chain of pricing.

To complete the model framework, there exist two additional portions. Industrial 
production index (Y) is included as a proxy to control for the aggregate economic 
activity. The impact of monetary policy is captured by a key interest rate vari-
able (M).

Financial liberalization and greater exchange rate flexibility requires a modern, mar-
ket-based monetary policy framework to efficiently achieve price stability. Over the years, 
the People’s Bank of China has evidently de-emphasized the importance of the historical 
quantity-based policy tools (IMF, 2016). Alongside the market-oriented interest rate 
reform and rapid development in the financial markets, monetary policy stance has 
been conveyed through the interest rate channel, and the seven-day pledged repo rate 
appears to have become the targeted short-term money market rate, which can serve as 
the policy proxy.

To better capture exchange rate movements and their impact, the exchange rate 
variable is taken as the monthly average of the nominal effective exchange rate index 
versus 60 economies (2010 = 100) calculated by the Bank for International Settlements 
(BIS). An increase indicates an appreciation of the country’s currency against the broad 
basket of currencies. The effective exchange rate index has time-varying weights to take 
into consideration of China’s growing significance represented by trade flow, and 
adjustments has been made by the BIS to account for the mainland’s indirect trade 
with the rest of the world via Hong Kong.

As an alteration to the model specification, the oil price variable appears in the 
sensitivity analysis as a proxy variable for the imported input prices. This creates the 
alternative VEC model. The series were drawn from the Federal Reserve Economic Data 
(FRED) and were extracted originally as monthly global price of the WTI Crude, USD 
per Barrel. Since we are interested in the effect of imported input prices, oil price data are 
translated into the local currency of the underlying economy, as in work of Beirne and 
Bijsterbosch (2011) for their empirical estimation focused on the European Union’s 
member countries.

Tables 1 and 2 present the descriptive overview and statistical behavior of the series, 
while the level and log-difference plots of all the endogenous variables in the baseline 
model are shown in Figures 1 and 2, respectively. All series, excluding the nominal 
effective exchange rate and the short-term policy rate, are seasonally adjusted by means 
of the Census X-13 procedure.
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Output tends to grow at a relatively stable pace over the years, until the COVID-19 
pandemic emerged around the end of 2019. The deep recession quickly recedes however, 
leaving a sharp “V” in the level plot. The output growth after the pandemic shock appears 
to be more volatile, which may be caused by increased uncertainty arising from some 
macro-level factors.

The benchmark interest rate exhibits a generally downward trend. This is expected as 
monetary policy has remained supportive to partially offset the impact of deleveraging 
efforts over the years, especially in financial-sector regulation and supervision, housing 
policies, and local government financing.

After a series of reforms toward a market-based system, the strength in yuan exchange 
rate now better reflects the diverging economic situations between home and abroad. 
Related disturbances in the balance of payments and global FX markets also play 
important role in its valuation. A trend has emerged that the yuan appreciating against 
the basket of foreign currencies, as the nominal effective exchange rate continual to surge 
after the pandemic shock. The yuan is climbing to its strongest levels in six years against 
the currencies of the country’s trading partners. Over the years though, the nominal 
effective exchange rate of yuan moved in both directions and had two-way volatility, 
while generally remained stable.

China is a major importer of industrial inputs with a large and complete manufactur-
ing sector. As such, a strong yuan may help suppress production prices due to the lower 
costs of imported materials. Under the highly uncertain global economic environment, 

Table 1. Variable description and data source.
Variables Description Representation Source

y Industrial production Aggregate domestic economic 
activity

National Bureau of Statistics of PRC

m DR007 Domestic money policy National Interbank Funding Center
ex Nominal effective exchange 

rate
Exchange rate Bank for International Settlements

ipi Input price (2010m12 = 100) Input cost for production National Bureau of Statistics of PRC
ppi Producer price 

(2010m12 = 100)
Manufacturing cost National Bureau of Statistics of PRC

cpi Consumer price 
(2010m12 = 100)

Domestic inflation National Bureau of Statistics of PRC

op Global WTI oil price Imported input material cost Federal Reserve Economic Data 
(FRED)

fxr Foreign exchange reserves of 
PBC

Exogenous policy intervention The People’s Bank of China

Note. op is measured in USD from the original data source and is translated into unit in yuan via author’s calculation using 
spot exchange rates CNY/USD. The policy dummy variable pfxr is extracted from fxr, using the endogenous break point 
test.

Table 2. Summary statistics of variables.
Variables y m ex ipi ppi cpi op fxr

Observations 129 129 129 129 129 129 129 129
Mean 167.09 3.17 114.92 99.23 97.98 114.41 439.91 33,053.78
Median 165.29 2.95 115.98 100.43 98.69 114.23 404.46 32,016.83
Std.Dev. 39.38 0.89 7.01 4.92 4.16 7.29 138.52 2802.91
Maximum 255.88 5.90 126.54 112.61 108.44 127.43 718.22 39,932.13
Minimum 84.60 1.59 97.86 88.26 88.55 101.00 118.84 29,316.74
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the price indexes at the input and the producer stages are both growing at the fastest pace 
over the decades, adding to the global pressure. The jump in imported raw material 
prices, especially in some energy-intensive products lead to a surge in the domestic 
producer prices. Nonetheless, there is little evidence yet that the upstream sectors can 
pass on rising costs to the downstream, the relatively stable inflation regime for the final 
consumption goods warrants further investigation.

Despite the various patterns found in the time series plots, the Augmented Dickey– 
Fuller (ADF) test results presented in Table 3 suggest that all endogenous variables are 
stationary after log-differenced.

For the optimal lag length, Table 4 displays the estimated results of the likelihood ratio 
(LR) tests along with various information criteria on the model specifications. Since 
information criteria are essentially indications of the goodness of fit of the alternatives, 
we consider them as complements to the LR test. Therefore, the number of lags is set at 
three according to the LR indicator for both baseline and alternative models.

100

120

140

160

180

200

220

240

11 12 13 14 15 16 17 18 19 20 21

Y

1

2

3

4

5

6

11 12 13 14 15 16 17 18 19 20 21

M

96
100
104
108
112
116
120
124
128

11 12 13 14 15 16 17 18 19 20 21

EX

85

90

95

100

105

110

115

11 12 13 14 15 16 17 18 19 20 21

IPI

88

92

96

100

104

108

112

11 12 13 14 15 16 17 18 19 20 21

PPI

100

104

108

112

116

120

124

128

11 12 13 14 15 16 17 18 19 20 21

CPI

Figure 1. Variables in levels.
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Based on the results of the Johansen cointegration tests in Table 5, at least one 
cointegrating relationship can be detected for all model specifications. Consequently, 
a VEC model can be employed to incorporate the long-run information contained in the 
data of interests.
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Figure 2. Variables in log-difference.

Table 3. ADF unit root test results.

Variable

Log Log difference

CommentADF p-value ADF p-value

ln(y) −1.1780 0.6826 −8.5136 0.0000 I(1)
ln(m) −2.2533 0.1889 −7.9763 0.0000 I(1)
ln(ex) −2.1972 0.2084 −7.2514 0.0000 I(1)
ln(ipi) −0.9537 0.7680 −4.4921 0.0003 I(1)
ln(ppi) −0.7937 0.8172 −3.0786 0.0308 I(1)
ln(cpi) −1.9907 0.2907 −11.2424 0.0000 I(1)
ln(op) −2.1539 0.2243 −9.2040 0.0000 I(1)
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Table 4. Lag order selection criteria.
Lag LR FPE AIC SC HQ

(a) Baseline model
0 NA 4.84E-24 −36.657 −36.519 −36.60116
1 238.719 1.10E-24 −38.143 −37.17751* −37.75074*
2 65.1196 1.09e-24* −38.15009* −36.357 −37.42193
3 52.90279* 1.19E-24 −38.074 −35.453 −37.00932
4 45.5353 1.37E-24 −37.953 −34.505 −36.55252
5 47.9637 1.51E-24 −37.89 −33.615 −36.15336
6 44.8495 1.69E-24 −37.827 −32.725 −35.75476

(b) Alternative model with ipi substituted by op
0 NA 1.75E-20 −28.463 −28.325 −28.40658
1 227.677 4.37E-21 −29.852 −28.88692* −29.46015
2 119.828 2.64e-21* −30.36141* −28.569 −29.63325*
3 54.26810* 2.84E-21 −30.298 −27.678 −29.23389
4 39.3641 3.49E-21 −30.114 −26.666 −28.71347
5 42.3175 4.08E-21 −29.989 −25.714 −28.25227
6 41.7093 4.74E-21 −29.889 −24.787 −27.81673

Note. *indicates lag order selected by the criterion. 
LR: sequential modified LR test statistic; FPE: Final prediction error; AIC: Akaike information criterion; SC: Schwarz 

information criterion; HQ: Hannan-Quinn information criterion

Table 5. Johansen co-integration test results.
Unrestricted Cointegration Rank Test (Trace)

Hypothesized No. of CE(s) Eigenvalue Trace Statistic 0.05 Critical Value Prob.

(a) Baseline model
None * 0.34273 123.0807 95.75366 0.0002
At most 1 * 0.23194 70.62306 69.81889 0.0431
At most 2 0.15507 37.63653 47.85613 0.3181
At most 3 0.09772 16.57371 29.79707 0.6713
At most 4 0.02857 3.719474 15.49471 0.9249
At most 5 0.00077 0.096186 3.841466 0.7564
None * 0.34273 52.45766 40.07757 0.0013
At most 1 0.23194 32.98653 33.87687 0.0636
At most 2 0.15507 21.06283 27.58434 0.2724
At most 3 0.09772 12.85423 21.13162 0.4657
At most 4 0.02857 3.623288 14.2646 0.8968
At most 5 0.00077 0.096186 3.841466 0.7564

(b) Alternative model with ipi substituted by op
None * 0.34441 136.1315 117.7082 0.0021
At most 1 0.24128 83.35332 88.8038 0.116
At most 2 0.16077 48.83845 63.8761 0.4665
At most 3 0.1173 26.92902 42.91525 0.6852
At most 4 0.06298 11.33235 25.87211 0.8556
At most 5 0.02528 3.200787 12.51798 0.8518
None * 0.34441 52.77814 44.4972 0.0051
At most 1 0.24128 34.51487 38.33101 0.1288
At most 2 0.16077 21.90943 32.11832 0.5004
At most 3 0.1173 15.59667 25.82321 0.5808
At most 4 0.06298 8.131559 19.38704 0.8096
At most 5 0.02528 3.200787 12.51798 0.8518

For the baseline model (a) trace test indicates two cointegrating equations and max-eigenvalue test indicates one 
cointegrating equation. For the alternative model (b), both trace and max eigenvalue tests indicate one cointegrating 
equation.
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5. Baseline results

5.1. VAR

The estimation exercise begins by submitting the baseline variables to the vector auto-
regression model to evaluate the short-run dynamics of the pass-through effect. The 
reduced form residuals from the VAR are orthogonalized using a Cholesky decomposi-
tion to identify the structural shocks. To account for the non-stationarity in the data and 
to facilitate the interpretation of results, all series enter the model as log differences. 
Figure 3 tracks some accumulated impulse response functions with two standard error 
confidence bands for the price indexes.

In vector autoregressive estimation, the degree of pass-through is quantified by means 
of impulse response functions. As the system is shocked by a structural innovation of 
exchange rate, the estimated pass-through of this shock to prices can be observed. The 
impulses of the log-differenced variables are normalized, and the accumulated responses 
approximate percentage changes in the underlying variable following a one standard 
deviation shock in a foreign variable. The accumulated responses of relevant price 
indexes to exchange rate shocks may be interpreted as the pass-through value.
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Figure 3. Accumulated impulse responses (VAR).
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For instance, the pass-through of the exchange rate appreciation shock amounts to an 
approximately 0.25% drop for both input prices and producer prices. The responses at 
these stages appear to be borderline significant and gradually increasing till the sixth 
month, and insignificantly different from zero thereafter. These price variables tend to 
have a quick reaction to exchange rate shocks.

For the pass-through of exchange rate to consumer prices, the effect takes place at an 
even faster pace, although the degree of the response tends to be relatively moderate. 
After 5 months, the pass-through amounts to about 0.11%. The estimated response 
functions of the price variables appear to follow the inverse hump-shaped pattern, as 
the increments were mainly concentrated in the first six months. Nonetheless, relatively 
strong pass-through effects can be found for the prices at the production stages compare 
to that at the final consumption stage.

It is worth noting that the prices at producer and consumer stages have an immediate 
positive response to a shock from input prices. This presents an indirect transmission 
channel, in which an appreciation of domestic currency reduces input costs, suppressing 
producer and consumer inflation downstream. The results show modest response of 
consumer prices to the shocks from prior stages, implying high levels of costs absorption 
along the pricing chain. The response of consumer prices to a shock at the producer stage 
has the wrong sign, although the estimates are not significantly different from zero. This 
anomaly in the outcome disappears when a VEC model is applied, as further describe 
below.

5.2. VECM

Since all the baseline endogenous variables are stationary as log differences and 
a cointegration relationship can be established, our analysis is extended by submitting 
the log-transformed series into the vector error correction model. Concerning the 
equilibrium relationship, the augmented error correcting term incorporates long-run 
information contained in the underlying data set.

The estimated results are presented in Figure 4, showing that all price indexes respond 
negatively to an appreciation shock in the exchange rate as expected. Furthermore, the 
response of consumer prices to the producer price shock now has the correct (positive) 
sign, in line with common perceptions concerning pricing behavior along a distribution 
chain.

Compared to the VAR case however, the pass-through effect to the price indexes at the 
input and producer stages evidently becomes stronger. This can be clearly seen also in 
Figure 5, which combines the impulse response functions to facilitate comparison. 
Nevertheless, the exchange rate pass-through to consumer prices appears to be only 
temporary, as the effect gradually vanished over longer horizons, implying some sort of 
self-correcting mechanism inherent in consumer pricing to the soared costs of imported 
consumption goods. The correction in consumer pricing may stem from the substitution 
effect from competing domestic suppliers of similar goods.

Overall, a standardized appreciation shock tends to produce a stronger pass-through 
effect for input prices and producer prices and a weaker effect for consumer prices 
comparing to that of the vector autoregressive estimation. The divergence in the accu-
mulated responses appear to be concentrated over the longer horizons after the 5th 
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months, as the momentum of the pass-through effect on input and producer prices 
continues. Specifically, at the ending horizon, the pass-through effects of exchange rate to 
input prices and producer prices approximate to 0.5%, which is almost twice as large 
when compared with the VAR case.

A relatively weak yuan increases production costs of domestic producers who, 
seeking to sustain certain level of profit margins, may allocate the burden to consumers 
to some extent by raising prices of the final commodities. This indirect transmission of 
exchange rate shocks to the final consumer prices continues to work, since prices at the 
later stages are found to respond positively to shocks from earlier stages, and that 
currency depreciation lifts the costs on input material and intermediate goods. 
Although the response of consumer prices to producer shock appears to be persistent, 
the pass-through of input price to CPI is temporary and even turn negative at the later 
horizon, pointing towards the existence of offsetting forces. The estimation outcome 
generally suggests that the cost absorption level along the distribution chain remains 
high.

The unrestricted cointegrating coefficients (β) and the adjustment coefficients (α) are 
presented in Table 9. The VEC model has the cointegration vector built into the 
specification so that it restricts the long-run behavior of the endogenous variables to 
converge to their cointegrating relationships while allowing for adjustment dynamics in 
the short term. The loading matrix measures the average speed of convergence towards 
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Figure 4. Impulse responses (baseline VECM).
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long-run equilibrium. These coefficients show the variables’ reaction to disequilibrium in 
the spread. In particular, the last three rows of the loading matrix show the amount 
needed to restore the system to equilibrium for the price variables at each stage.

6. Sensitivity analysis

Empirically estimated results may be sensitive to the specification of the underlying 
model. By submitting the baseline model to several modifications, we can examine the 
robustness of the estimated pass-through effects. First, the input price variable (ipi) in the 
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baseline model is substituted by the oil price (op) as a proxy for the imported input price, 
to form an alternative model. Second, the matrix of deterministic variables, namely t 
from equation (7), include both the intercepts and an exogenous policy dummy variable 
(pfxr), to incorporate the effects of potential policy intervention in the FX market.

The first scenario is initiated by substituting the input price index by the oil price to 
control for the costs of imported inputs. The lag length for the alternative model is set 
equal to 3, following the LR test results in Table 4 (b). In the Johansen cointegration rank 
tests, both trace and max eigenvalue test statistics point to the existence of one coin-
tegrating relationship of the endogenous variables.

The estimated results of exchange rate pass-through for the alternative model are 
distinguishable to that of the baseline model by an inspection of Figure 6. Obviously, the 
estimated response for imported input goods is fast and strong compared with the 
response for the price index of general input goods. Nevertheless, the difference appears 
to be temporary and mostly concentrated within the early horizons, as the degree of pass- 
through exceeds 1.6% at the 4th month, and gradually falls back down afterwards.

For the producer prices, the degree of pass-through tends to be stronger than that in 
the VAR case but less than that in the baseline VEC case. The degree of pass-through to 
consumer prices is comparable to the baseline VEC version in the early horizons. 
However, the effect tends to be more persistent and remains at the higher level after 
the 5th horizon, resembling that in the VAR case.

In the second scenario, the policy intervention dummy (pfxr) is introduced to control 
for the monetary authority’s temporary intervention over the market value of yuan, and 
such policy actions may be captured by the dramatic changes in the national foreign 
exchange reserve series. The policy dummy variable is set equal to one for the periods in 
which a break is detected by the Bai-Perron multiple break point tests, and it is set to zero 
for all other periods. The policy dummy is augmented to the baseline estimation as an 
exogenous variable. Table 6 provides a summary of the periods for which a break occurs 
as detected in the foreign exchange reserve data.

Based on the test results, policy interventions seem to be concentrated in the early 
years of the sample prior to the end of 2016. Here may provide evidence that the series of 
reforms toward a market-based exchange rate system has shifted monetary authority’s 
behavior, enabling the exchange rate to better reflect the economic fundamentals and 
facilitate external adjustment. This may also imply that exchange rate enters a relatively 
stable regime, and less intervention is needed to reduce the degree of uncertainty in the 
economy.

To see how sensitive the baseline results are under the presence of policy intervention, 
a comparison of the impulse responses between the baseline VEC model and the 
counterpart that is augmented by the exogenous policy dummy variable can be reviewed 
in Table 7. Overall, the impact brought by the exogenous policy dummy to our baseline 
model estimates are modest for the most part. This sensitivity exercise may also con-
tribute to the confirmation of the central results and the robustness of the study, as the 
degree of exchange rate pass-through to the price variable at each stage are rather similar 
across the horizons.

Table 8 presents a summary of the results for the block exogeneity Wald tests 
performed on the baseline version of the VAR and VEC models. These results revealed 
some statistically significant unidirectional relations, favoring the idea that the 
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underlying exchange rate pass-through mechanism describes the behavior of the segment 
price indexes, and thus the distribution chain structure is a reasonable consideration in 
the model setup.
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Figure 6. Comparison of the impulse responses (dotted line: oil price VEC and solid line: baseline VEC).

Table 6. Bai-Perron multiple breakpoint tests results.
# 1 2 3 4 5 6 7 8 9

Break Periods 2011 
M07

2012 
M10

2013 
M04

2013 
M10

2015 
M01

2015 
M07

2016 
M01

2016 
M10

2020 
M07
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The price indexes proved to be endogenous, as they were caused, in the Granger sense, 
by the exchange rate at the significance level of 10% for both the VAR and VEC estimates 
in the baseline case. They were also being caused by the combined effect of the remaining 
variables at the 1% significant level. These results led to the conclusion that exchange rate 
plays the driving role of the price indexes, as the information contained in the series helps 
to explain pricing movements along the distribution chain.

7. Discussion

This section aims to shed more light on the economic and practical implications of the 
empirical results. The study found some key features of the pass-through mechanisms in 
the integrated framework and examined the robustness of the results with respect to 
model specifications. This may provide useful information to policy authorities and other 
market participants, especially in the global economic environment hit by heightened 
uncertainty. In general, the results suggest that a local currency appreciation help 

Table 7. Comparison of the impulse responses (results multiplied by 100 to show percentage 
changes).

Responses to exchange rate shock

Baseline VECM VECM with exogenous policy dummy variable

Period IPI PPI CPI IPI PPI CPI

1 0.0136 0.00172 0.00492 0.0154 0.00371 0.00607
2 −0.0603 −0.0816 0.00844 −0.0578 −0.0799 0.00854
3 −0.1332 −0.1617 −0.0777 −0.1309 −0.1602 −0.077
4 −0.2298 −0.2335 −0.0782 −0.2298 −0.2348 −0.0808
5 −0.3003 −0.2889 −0.0889 −0.3039 −0.2931 −0.0902
6 −0.3465 −0.337 −0.066 −0.3492 −0.3395 −0.0665
7 −0.3872 −0.37 −0.0426 −0.3858 −0.3682 −0.0414
8 −0.4233 −0.4042 −0.0208 −0.4169 −0.3981 −0.0176
9 −0.4605 −0.4378 −0.00214 −0.4495 −0.4279 0.00255
10 −0.5106 −0.4812 0.00598 −0.496 −0.4685 0.0108

Table 8. Granger causality/block exogeneity wald tests results.
Dependent Variable

IPI PPI CPI

VAR baseline EX(excluded) 6.98(0.0726) 8.40(0.0384) 8.48(0.0371)
ALL 56.0(0.000) 31.45(0.008) 33.77(0.004)

VEC baseline EX(excluded) 6.7(0.082) 8.28(0.041) 10.88(0.012)
ALL 53.81(0.000) 30.69(0.0097) 34.73(0.003)

Table 9. Unresticted long-run and loading matrix.
Cointegrating Vector Loading Matrix

Y 7.609554 −0.006327 −0.006425 0.006847 −0.006675 0.002217 0.000463
M −2.796903 0.011852 0.050806 0.042901 0.004089 0.001216 −0.000835
EX −37.01698 0.001181 0.001405 −0.000836 −0.001404 0.000622 −0.0000959
IPI 333.8775 0.000302 0.000299 −0.000258 0.000522 0.000378 0.0000288
PPI −408.3396 0.000827 0.000119 −0.000175 0.000314 0.000265 0.0000387
CPI 11.65294 −0.000458 0.000789 −0.000588 0.0000303 −0.00012 0.0000295
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suppressing domestic inflation at all distribution stages, especially for input prices and 
producer prices over the longer horizons. Nonetheless, the pass-through effect on con-
sumer prices tends to be weak and transitory.

Aided by low labor costs, technically skilled workforce, good infrastructure and a vast 
domestic market, the underlying economy has become the world’s manufacturing 
powerhouse in recent decades. Set aside any effects generating from competing domestic 
goods, if exchange rate fluctuations were to pass down the distribution chain, the direct 
effect on the consumer prices would be bounded by the ratio of final consumption 
expenditures on import goods in the private sector, as the consumer price index is 
weighted by expenditures.

The establishment of a large and complete manufacturing sector with comparably 
high international competitiveness may limit the proportion of domestic private sector’s 
total expenditure on the imported final goods. Indeed, the estimated response of the 
consumer prices to the exchange rate shock tends to be much smaller than that of the 
prices at the earlier stages.

Please recall the shocks at each stage are that portion of a stage’s inflation that cannot 
be explained based on information with a period lag alongside contemporaneous infor-
mation about domestic aggregate output, monetary policy stance, exchange rates, and 
inflation at previous stages of the distribution cycle. These shocks can therefore be 
considered as changes in the pricing strategy or markups of firms at these stages, and 
the estimated results show moderate response of consumer inflation to costs fluctuations 
at the previous stages.

The presence of increasing global competition and a large domestic manufacturing 
sector may also suggest that firms operate in a highly competitive business environ-
ment. This implies continuous downward pressure on makeups and higher aggregate 
multifactor productivity, due to marginal exits of low-productivity firms. Facing this 
kind of high-level competition, the firms’ ability to pass on cost surges downstream is 
limited. Moreover, by striving to achieve cost efficiency, productivity advancements 
may enhance the capacity of firms to absorb cost fluctuations related to exchange rate 
volatility.

The high level of commitment of the monetary authority to keep inflation low may 
also lead to the weak and transitory pass-through to consumer prices. In the prolonged 
low inflation environment, firms become less likely to pass on price shocks to the 
downstream markets, due to the expectation of countervailing monetary policy inter-
ventions and other potential inflation stabilizing efforts by the government. We may 
implicitly assume that the persistence of aggregate inflation is a driving factor for the 
perceived persistence of cost changes.

The nominal effective exchange rate of the yuan has surged after the pandemic 
shock. In particular, the yuan has strengthened to three-year highs against the 
U.S. dollar, generating concerns about the competitiveness of the export sector, 
which remains a major contributor to aggregate economic growth. Severe external 
shocks can make planning difficult for manufacturers that routinely make large, long- 
term capital expenditures whose returns are crucial determinants of financial 
performance.
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To overcome the heightened uncertainties in global economic environment, the 
policymakers in China give high priority to balance efforts to lower financial stability 
risks with economic growth. Under the ongoing deleveraging strategy which keeps 
macroprudential, fiscal, and housing policies tight at the national level, it may be sensible 
to maintain an accommodative monetary policy stance to prevent an overtightening of 
financial conditions.

The robustness of our central results is high to different model specifications. Based on 
the estimation, the contribution of external factors to the persistently low inflation 
environment mostly has been modest. Hence, the moderate degree of pass-through to 
consumer inflation may have come from presumably more permanent factors, implying 
that the monetary authority has been successful in stabilizing inflation expectations.

The key implication that may concerned the policy authority is that the fluctuations in 
exchange rates and commodity prices resulting from possible continued turmoil related 
to the pandemic, especially in emerging markets, will have modest effects on domestic 
consumer inflation given that macroeconomic policies stay on the right track.

8. Conclusion

This paper has examined the pass-through of exchange rate shocks to domestic inflation at 
different stages of the distribution cycle. Moving towards further financial liberalization and 
greater exchange rate flexibility, the modern, market-based monetary policy framework 
should prioritize the maintenance of domestic price stability. The transmission mechanism 
of external factors can evolve to take a substantive role in the determination of both real 
activity and inflation and will become increasingly informative for policy design.

Based on our results, an appreciation shock of the yuan is estimated to suppress domestic 
inflation. Nevertheless, the impulse response of consumer prices to exchange rate shock tends 
to be modest and transitory, while relatively high degree of pass-through can be found at the 
earlier stages of the distribution chain. This is reinforced by the incorporation of long-run 
information using the error correction estimation methodology. The sensitivity analysis 
confirms the central findings, as the baseline results hold qualitatively and quantitatively 
for the most part in the various robustness exercises.

As observations at monthly frequency can better account for price stickiness in the real 
world, the results uncover short-term pass-through dynamics that can be of interests to policy 
authorities and other market participants. There is an indication that the production or 
distribution processes exert a dampening effect on consumer inflation associated with 
production cost fluctuations. This may imply that the firms tend to have strong tolerance 
for cost absorption and low bargaining power when striving to maintain global 
competitiveness.

The underlying economy has a large and complete manufacturing sector that may 
have reduced the import share of final goods in the total private sector expenditure, and 
the related competitive business environment tends to increase the stickiness of pricing 
in reaction to fluctuations in the costs of imported input materials. The analysis further 
implies that the monetary authority can contribute to the permanent component of low 
exchange rate pass-through to domestic inflation, by continually conducting a credible 
and efficient stable-inflation policy.
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