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Abstract

Financial frictions are a key determinant of monetary policy transmission. Us-
ing provincial Chinese data for 2011-2019, we examine this question through the
lens of regional variation in traditional and digital financial inclusion. We combine
high-frequency monetary policy shocks with state-dependent local projections, in-
terpreting traditional inclusion as a proxy for liquidity constraints and digital in-
clusion as a proxy for search frictions. Regions with stronger liquidity constraints
exhibit weaker output and price responses, in line with the predictions of New Key-
nesian models with heterogeneous agents. Lower search frictions instead tend to
amplify transmission over medium horizons, though short-run effects are mixed.
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1 Introduction

Since the global financial crisis, financial frictions have become central to macroeconomic
modeling (see, e.g., Kiyotaki and Moore; 1997; Bernanke et al.; 1999; Christiano et al.;
2004). While a large empirical literature documents their micro-level implications using
firm-, loan-, and household-level data, macroeconomic applications typically rely on cal-
ibrated or latent friction parameters rather than directly measuring their cross-sectional
variation. In this paper, we address this gap by using variation in traditional and digital
financial inclusion across Chinese provinces to examine how differences in liquidity con-
straints and search frictions — proxied by these measures — translate into macroeconomic
differences in monetary policy transmission.

We interpret digital financial inclusion, measured through an updated version of the
Peking University Digital Financial Inclusion Index (PKU-DFIIC), as reflecting a reduc-
tion in search and matching frictions as introduced by Wasmer and Weil (2004). The
theoretical predictions regarding the effect of such frictions on monetary policy transmis-
sion are mixed, though many models suggest stronger transmission in their presence (see,
e.g., the discussion in Aysun et al. (2013)), with notable exceptions such as Li (2018).
Particularly relevant in our context is Choi and Rocheteau (2023), who model the emer-
gence of FinTech as lowering retail financial frictions, consistent with our interpretation
of digital financial inclusion as a reduction in search frictions. Unlike in some least devel-
oped countries, where digital financial inclusion may expand access to finance in remote
rural areas and overcome physical exclusion, China was sufficiently developed during
our sample period that most households had physical access to banking services. The
rapid digitalization of financial services in China therefore predominantly reduced fric-
tions for existing customers (underbanked) rather than incorporating previously excluded
ones (unbanked).

To proxy liquidity constraints (see, e.g., Mankiw; 2000; Gali et al.; 2007), we con-

struct an index based on a subset of questions from the China Household Finance Survey



(CHFS). In Heterogeneous Agent New Keynesian (HANK) models, liquidity constraints
are typically captured by the share of hand-to-mouth households that are unable to
smooth consumption due to limited access to credit markets. This concept aligns closely
with the financial inclusion literature. As shown already in Gali et al. (2004) and more
recently by Debortoli and Gali (2025), an increasing share of liquidity constrained house-
holds reduces the effect of monetary policy on output. Because our objective is to obtain
a measure at the regional rather than the household level, we include questions that cap-
ture both a lack of access to formal credit and the use of inter-household credit. Such
credit flows — whether observed from the borrowing or lending side — indicate limited
access to the formal financial system. To keep the two measures distinct, we exclude all
questions related to digital financial inclusion from this index.

We use state-dependent local projections (Jorda; 2005) to estimate the dynamics
of loans, GDP, and inflation following a monetary policy shock, conditional on both
measures of financial inclusion. The monetary policy shock is taken from the high-
frequency series constructed by Bolhuis (2024), who provide a database of orthogonalized
monetary policy surprises in the spirit of Bauer and Swanson (2022). The key advantage
of this framework is that it allows us to assess the macroeconomic effects of different types
of financial frictions simultaneously. However, our approach remains purely reduced form.
While we can evaluate the qualitative implications of the theoretical literature, we do not
estimate structural parameters.

For both digital and traditional financial inclusion, our results largely align with the
theoretical literature. However, the results for loans are puzzling, as their dynamics do

not mirror those of output and prices.

2 Data and Estimation

Data We employ quarterly data for 27 Chinese provinces over 2011-2019.1

!Data are unavailable for four autonomous regions: Guangxi, Ningxia, Tibet, and Xinjiang.



Monetary policy shocks are taken from the high-frequency database constructed by
Bolhuis (2024), who report orthogonalized policy surprises identified from daily move-
ments in interest rate swap rates around policy announcements for 21 countries, follow-
ing Bauer and Swanson (2022). The shocks are reported at the announcement level.
We construct quarterly shocks by summing all announcement-level surprises within each
quarter.

Provincial outcome variables are obtained from the CEIC database. Loans and CPI
are available at monthly frequency, while GDP is quarterly. Monthly variables are con-
verted to quarterly frequency by taking the final observation of each quarter.

Our traditional financial inclusion index is constructed from the China Household
Finance Survey (CHFS). We define six binary indicators — three capturing access and asset
holding and three capturing private lending and non-bank borrowing — and compute their
province-level means for each survey wave. We then apply principal component analysis
to this province-wave panel and use the first principal component as our index (see Table
1). To avoid mechanically overweighting highly correlated asset categories, we collapse
individual asset holdings into a single indicator. The index combines measures of formal
access and measures capturing reliance on non-bank credit, which enter the first principal
component with opposite signs, consistent with their economic interpretation.

Financial inclusion is a slowly moving institutional characteristic, and we use it as
a cross-sectional moderator rather than exploiting its short-run variation. We therefore
interpolate the biennial and annual measures to quarterly frequency using cubic splines.

Our data constraints, both in terms of provincial coverage and sample period, are
determined by the CHFS. The first wave was conducted in 2011, and the most recent
publicly available data are from 2019. Coverage expanded over time to 29 provinces, but

the initial survey included only the 27 provinces in our sample.

Estimation



Table 1: Components of the Traditional Financial Inclusion Index

CHFS Item (2011 wave) Definition (household-level dummy)
Access and Asset Holding

D1101 Household owns a bank account.
E2002 Household holds a credit card.

D2101, D3101, D4101a(1-4), D8101 Household owns at least one non-deposit finan-
cial asset (e.g., stocks, bonds, funds, wealth
management products, or similar investment

products).
Private Lending and Non-Bank Borrowing
K2101 Household engages in private lending activities.
E1020 Household has borrowed, in addition to bank

loans, from non-bank individuals or organiza-
tions for children’s education.

E3004 + E3001* Household borrows from non-bank sources for
miscellaneous non-housing purposes.

Notes: Indicators are constructed for the 2011, 2013, 2015, 2017, and 2019 waves of the China
Household Finance Survey (CHFS). Question numbers correspond to the 2011 questionnaire; word-
ing and numbering differ slightly in subsequent waves, but conceptually equivalent items are har-
monized across vintages. All indicators equal one if the corresponding response is “Yes” and zero
otherwise. Provincial values are computed as province-year means and aggregated into the tradi-
tional financial inclusion index using principal component analysis (first principal component).

@ Non-bank lenders correspond to CHFS item C3004 categories: (2) relatives, (9) friends, and (10)
private money lenders (informal financial organizations), excluding formal bank credit.



Estimation For each outcome variable, we estimate the following state-dependent local

projection for horizons h =0,1,...,12:

Yit+h — Yit—1 = Bh (ShOth X DFIM) + Yh (ShOth X FIi,t) + Xi,t,10 —+ a; + )\t + Ui t+h (1)

where Shock; denotes the monetary policy shock at time ¢, DFI,;; and FI,, are provincial
measures of digital and traditional financial inclusion, «; and A; denote province and
time fixed effects, and w; 45 is the idiosyncratic error term. The control vector X, ;
includes lagged year-on-year growth rates of GDP, loans, and CPI. The coefficients [,
and +;, measure how the response of y; ;1 to the shock varies with digital and traditional
financial inclusion.

We do not estimate conditional impulse responses at specific inclusion levels. In a
single-country regional panel, time fixed effects are central to absorb developments at the
country level, implying that the average effect of the shock is not separately identified.
The interaction terms instead capture differences in the marginal effect of the shock across
provinces; because the inclusion index is standardized to unit variance, the coefficients
correspond to a one-standard-deviation difference in inclusion.

We report 68% (one-standard-error) and 90% confidence intervals and base our inter-
pretation primarily on the former, in line with the literature (see, e.g., Holm et al.; 2021;

McLeay and Tenreyro; 2026).

3 Results

In interpreting the heterogeneous dynamic differences in provincial responses to a contrac-
tionary monetary policy shock (Figure 1), we benchmark against the standard aggregate
response. Because contractionary shocks typically reduce loans, prices, and output, a
positive coefficient implies that this negative effect is weaker in provinces with higher fi-
nancial inclusion, whereas a negative coefficient indicates greater sensitivity to policy. In

terms of financial frictions, positive (negative) coefficients therefore correspond to stronger
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Figure 1: Impulse responses to a monetary policy shock

Note: Differences in dynamic responses between high /low (digital) financial inclusion provinces
in response to a one standard deviation contractionary Monetary Policy shock. Dark gray
shaded areas are the 68% and light gray shaded areas the 90% confidence bands.



(weaker) transmission in the presence of frictions. For the remainder of this section, to
make the comparison with the theoretical literature more straightforward, we adopt the
friction perspective. When referring to stronger or weaker transmission, we condition
on financial frictions rather than financial inclusion. We expect negative differential re-
sponses for traditional financial inclusion, consistent with higher inclusion strengthening
transmission by reducing liquidity frictions, and positive differential responses for digital
financial inclusion if the reduction in search frictions weakens transmission.

The predictions of the HANK literature are supported by our findings. The contrac-
tionary effects on output and prices weaken as liquidity constraints increase. This is in
line with Debortoli and Gali (2025) who propose that aggregate variables are mainly
driven by current income flows instead of interest rate incentives. Quantitatively, how-
ever, the effects are small. The peak output response differential is about 0.5 percentage
points, and the inflation response is considerably smaller. However, the magnitude of
these effects must be assessed in the context of China’s high degree of economic integra-
tion, characterized by substantial labor mobility and strong product market competition.
As a result, regional price differentials are largely driven by non-tradable, location-specific
goods, most prominently real estate. This is consistent with a relatively short-lived dif-
ference in price responses, which fades after roughly one year, whereas the difference in
output responses continues to widen and peaks about ten quarters after the shock. As
labor migrates toward more prosperous provinces, regional price differentials are gradu-
ally leveled. By contrast, this reallocation of labor can reinforce differences in production
rather than attenuate them.

For search frictions measured through digital financial inclusions, our results rather
align with Choi and Rocheteau (2023) and Aysun et al. (2013), who predict, with the
help of the credit channel theory, an increase in transmission strength as financial frictions
increase. This is in contrast to Li (2018) who, on the other hand, predicts weaker MP
transmission in the presence of frictions. Li argues that while financial contracts are

incomplete, households and firms cannot immediately adjust their portfolios when MP



policy changes, therefore leading to sub-optimal propagation. However, our findings are
not entirely unambiguous. In the first few quarters following a shock, we observe weaker
transmission to output in the presence of frictions. This effect is quantitatively small
and statistically significant only at the one-standard-error level. Over the remainder
of the forecast horizon, however, transmission strengthens. This latter effect is larger in
magnitude and statistically highly significant. Similarly, the effects on the price level differ
across horizons. The clearest statistical evidence points to a weakening of transmission
between the fifth and eighth quarters after the shock. At other horizons, transmission
strengthens; while these effects are less precisely estimated, they are larger in magnitude.

The results for loans are puzzling. While we find clear effects on output and prices,
loan responses are largely insignificant. For digital financial inclusion, zero falls marginally
outside the one—standard-error confidence band only in the tenth and eleventh quarters
after the shock. For traditional financial inclusion, the one—standard-error band excludes

zero in the first few quarters, but the magnitude of the effect is economically negligible.
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