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Abstract

We combine a new collection of microdata from China with a natural policy experi-
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ket access on average leads to a 1.5% increase in the county’s trade market access and
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1 Introduction
Much of the anecdotal evidence from successful cases of rural economic development

involve rural-to-urban migration: migrants learn about urban demand, supply, buyer-

seller connections and sources of capital to seize opportunities back home. But this poten-

tial driver of development does not feature in the bulk of the existing theory and evidence

on rural-urban migration (see e.g. Gollin (2014), Lagakos (2020) and Lagakos, Mobarak

& Waugh (2023) for recent reviews). Do policies aimed at lowering rural-urban migration

barriers lead to additional economic gains for rural origins and urban destinations through

better market integration in trade and investment? How large are these gains, and is their

incidence concentrated among rural origins or urban destinations – reducing or reinforcing

incentives for rural-urban migration?

Answering these questions poses some challenges. We rarely have access to a data en-

vironment with information on migration barriers in combination with flows of migration,

trade and investments at a geographically granular level within countries, in particular

among low- and middle-income countries that are in the process of urbanization. An-

other challenge is identification: many policies that lower migration costs, such as trans-

port investments, could also affect bilateral trade and investments directly. And origin-

level (push-) or destination-level (pull-) shocks, that could be used to construct shift-share

instrumental variables for bilateral migration, may fail the exclusion restriction in this set-

ting, as regional pairs connected by (past) migration could also have bilateral exposure to

shocks regardless of migration. Ideally, we would like to directly trace the effects of a pol-

icy aimed at rural-urban migration barriers, using a natural experiment that is otherwise

unrelated to flows of trade and investments.

To make progress, we combine a unique collection of microdata from China with a new

empirical strategy. We bring to bear four main datasets in the analysis. First, we build

a comprehensive database of the legal provisions contained in the urban residence regis-

tration (Hukou) policy reforms in China starting in 1978 until 2020. The Hukou system

imposes substantial costs on working and living in a city without local residence eligibil-

ity, primarily through restricted access to public services, employment rights and hous-

ing market restrictions. Our database contains roughly 25,000 Hukou eligibility changes

among 900 of the roughly 1,000 urban county-level destinations (including urban districts

(shixiaqu) and county-level cities) over the 40-year period. For each of the rule changes,
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we record the urban destination, the year of implementation and the conditions that apply

for worker eligibility. These include geographical restrictions on which origin regions are

considered under the rule, demographic conditions on what types of workers are eligible

and other conditions such as thresholds for required investments in the destination. As

we describe below, we use this database to measure origin-destination-level exposure to

Hukou reforms over time.

Second, we use the universe of firm-to-firm sales transactions with VAT reporting re-

quirements from China’s State Taxation Administration (STA) over the period 2014-2018 to

measure county-to-county(-by-sector) trade flows. The database includes roughly 16 bil-

lion transaction records between 16 million establishments. Third, we use administrative

data from China’s State Administration for Market Regulation (SAMR) with information

on firm ownership stakes by other firms and individual investors. We use these data to con-

struct roughly 90 million county-to-county(-by-sector) investment flows in newly created

establishments over the period 2010-2019. Fourth, we use representative individual-level

samples from the Chinese population censuses in 2010 and 2015 with information on loca-

tion, demographics and migration.

We use these data to propose an empirical strategy based on changes in origin-destination

flows of trade, investment, migration and Hukou eligibility. In each year of data between

2010-2020, we consider all Hukou reforms that have been passed for a given urban destina-

tion since 1978, and quantify the proportion of the 2010 population for each of the roughly

1,650 rural origin counties that were eligible to obtain urban Hukou in the destination (frac-

tions from 0-1 for each rural origin-by-urban-destination pair and year). To do so, we fo-

cus on eligibility conditions that we can measure with precision in the census microdata,

including a worker’s origin location in 2010, type of Hukou status held by the worker,

age, sex and years of education. We then implement a Poisson pseudo-maximum like-

lihood (PPML) estimation, including origin-destination(-sector), destination-time(-sector)

and origin-time(-sector) fixed effects. The estimation relies on ‘long’ changes in bilateral

flows of trade (2014-18), investment (2014-19) and migration (2005-10 vs. 2011-15) between

rural origins and the rest of China on the left-hand side, and increases in bilateral Hukou

eligibility on the right-hand side, conditioning on overall changes in origin(-sector)-level

and destination(-sector)-level outcomes over time.

The identifying assumption is motivated by a growing literature on the causes and con-
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sequences of Chinese Hukou reforms across city regions, documenting that policy changes

respond to urban labor demand conditions.1 A city’s planning commission may determine

that more female workers between the ages of 20-40 with at least completed middle-school

degrees would be beneficial for local industry. In addition, they may decide to implement

this new eligibility rule first among rural origins within the same province, before extend-

ing it to other regions over time. Such a common type of policy in our database clearly re-

sponds to urban labor demand (destination-level shocks), but can lead to rich variation in

changes of bilateral Hukou eligibility across rural origins over time – both because the pre-

existing composition of workers with a given age, sex and education profile differs across

regions and because Hukou reforms include geographical restrictions on eligible origin re-

gions. The origin-time(-sector) fixed effects that we include further capture the possibility

that cities could be more (or less) likely to extend Hukou eligibility among rural origins

with better recent economic performance. We use the database to investigate several po-

tentially remaining concerns, including placebo tests on bilateral-specific pre-trends, test-

ing for endogenous improvements in bilateral transport links, previously informal firms

becoming formal in the wake of Hukou reforms and addressing concerns about correlated

shocks across space or within sectors.

Implementing this design, we find that a 10 percentage-point increase in a rural origin’s

Hukou eligibility to an urban destination – which corresponds to the average increase over

the sample period 2014-19 – increases rural-urban exports and imports by about 1.5% over

a 4-year period. The effect on urban-to-rural investment inflows is an average 4.5% increase

and rural-to-urban investment outflows increase by roughly 3.5% over a 5-year period. The

effect on rural-urban migration flows is a 3% increase over a 5-year period. Bilateral migra-

tion stocks increase by about 1.5%.2 Consistent with the increases in trade and capital flows

being driven by better information and reduced matching frictions between rural and ur-

ban markets, we find that the number of unique buyer-seller and investor-investment pairs

goes up by about 3% on average, and that Hukou reforms have no significant effect, with

1A recent example is Tian (2024), who finds that prefectures more exposed to export tariff reductions are
more likely to increase Hukou eligibility for migrant workers. Other recent work on Hukou policies include
Bosker et al. (2012), Ngai et al. (2019) and Zhang et al. (2019). The existing literature have generally relied on
destination-level variation in Hukou reforms over time, either at the province or the prefecture levels.

2As we discuss in more detail in Sections 2 and 3, given limitations of the available data on migration
flows in China, we focus the analysis on directly estimating the effects of the policy (reductions in rural-
urban migration barriers) on flows of trade, investments and migration, instead of pursuing a (split-sample)
two-stage least squares IV design. As part of Section 3, we then also quantify, with these caveats in mind, the
second-stage point estimates implied by our estimates and relate them to existing findings in the literature.
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point estimates close to zero, among sellers and buyers with pre-existing bilateral migrant

linkages. In terms of heterogeneity, we find that the effect on rural exports is non-linear,

declining at higher levels of origin eligibility, and is more pronounced among bilateral con-

nections that are initially less integrated. We find no significant heterogeneity across ini-

tially richer/poorer or more/less educated rural origins. In terms of sectors, the effects on

rural exports are significant for all broad economic sectors, agriculture, manufacturing and

traded services, but strongest for agricultural exports and traded services, including equip-

ment rentals and repair, warehousing, transportation services and construction contracts.

For rural investment inflows, we find that the effects are concentrated in the wholesale and

retail sectors and the same traded services mentioned above. Reductions in rural-ruban

migration barriers therefore seem to have promoted market integration between rural and

urban regions by facilitating the formation of new buyer-seller and investment linkages

that increase flows of trade and capital in both directions. The findings also suggest some

complementarity between investment inflows to rural regions and rural exports to cities,

including in trade facilitating activities such as warehousing and wholesale and retail trade.

In the final part of the analysis, we interpret these estimates through the lens of a simple

spatial equilibrium model to answer two main additional questions. The first is to quantify

the effect of Chinese Hukou reforms over the last decade 2010-2020 on migration market

access and the resulting knock-on effects on trade and investment market access among

the roughly 1,650 rural origin counties in China. While our empirical design above relies

on relative changes across bilateral trading routes, we thus aim to quantify the relative re-

gional implications of reductions in policy barriers to migration for migration, trade and

investment market access among rural origin regions. Second, while Hukou reforms affect

migration costs unilaterally (rural-to-urban), the evidence suggests that the resulting ef-

fects on trade and capital flows are similar in both directions. The second question we then

ask in this context is whether the additional gains in market integration through lifting mi-

gration restrictions have been stronger among the rural origins or the urban destinations

during this period of Hukou reforms.

To answer these questions, we introduce three features of our empirical setting into

an otherwise standard quantitative spatial equilibrium model. We allow for bilateral mi-

gration costs that include both distance-related costs as well as policy barriers, such as

Hukou restrictions. We introduce mobile capital in addition to labor as inputs to produc-
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tion, and we allow for buyer-seller matching frictions in trade and investment transactions

following recent work by Eaton et al. (2023). We let these frictions be a function of bilateral

migrant stocks, capturing the idea that migrants can act as a reduction in information and

communication costs (e.g. Rauch & Trindade (2002)). The model yields three types of the

well-known market access expressions for a given region; one for migration market access

that is directly affected by changes in Hukou restrictions; as well as for trade and invest-

ment market access that can be indirectly affected by knock-on effects since they depend

on both distance-related costs and bilateral matching frictions. A strength of our approach

here lies in the fact that we are able to directly trace the policy’s effects on flows of mi-

gration, trade and investment, so that we do not have to take a stance on the underlying

structural parameters to quantify changes in market access.3 To quantify changes in these

expressions, we thus make direct use of the estimation results discussed above, in addition

to estimating distance decay elasticities for flows of migration, trade and investment. We

then proceed to measure each county’s changes in market access for migration, trade and

investment between 2010 (based on Hukou reforms passed 1978-2010) and 2020 (based on

Hukou reforms passed until 2020).

We find that a 10% increase in migration market access among rural counties has on av-

erage led to a 1.5% increase in trade market access and a 2% increase in investment market

access – a significant amplification of the traditional gains from migration through knock-

on effects on market integration in trade and investment. While the gains in migration mar-

ket access are naturally concentraded among the rural origins, we also find that the result-

ing gains in trade and investment market access are on average roughly 40% larger among

the urban destinations over this period. The reason is that Hukou reforms tend to affect

multiple rural origin regions for a given urban destination, so that market access gains from

reductions in matching frictions tend to be larger among the urban destinations in this pol-

icy setting. Overall, our findings imply that the recent wave of Chinese Hukou reforms

have brought significant additional gains to both rural origins and urban destinations, be-

yond the traditional gains from migration, and that those knock-on effects have reinforced

the incentives for rural-urban migration as they were larger among the urban destinations.

3One would have to know these parameters for welfare analysis, as we derive in the theory. Our main
goal here is to document the magnitude – implied by the estimates of our empirical analysis – of the policy’s
impact on the market access expressions that have been widely used in the literature. The model delivers
those expressions parsimoniously, but we do not attempt to fully calibrate it for counterfactual analysis as
the setup is deliberately stylized.
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Our paper contributes to a longstanding literature on the role of rural-urban migration

in economic development (e.g., Lewis (1954), Harris & Todaro (1970)). Recent work has

focused on selection versus productivity differences to rationalize rural-urban wage gaps

(e.g., Young (2013), Lagakos et al. (2020), Hamory et al. (2021)), the role of social networks

in migration (e.g. Munshi & Rosenzweig (2016), Munshi (2020)), the income gains to rural

migrants and their families (e.g., Bryan et al. (2014)), the labor market implications in rural

origins or urban destinations (e.g., Kinnan et al. (2018), Akram et al. (2017), Imbert et al.

(2022), Imbert et al. (2023), Guo et al. (2025)), and the aggregate gains from reducing mi-

gration barriers due to sorting and agglomeration (e.g., Bryan & Morten (2019), Tombe &

Zhu (2019), Lagakos et al. (2023)). We contribute to this large body of work by investigat-

ing a new channel through which rural-urban migration can affect both rural and urban

economic development, and the distribution of economic activity in space.

We also build on the existing literature studying whether migration causes trade and

investment flows. The bulk of this work have used data on cross-country bilateral migrant

stocks in combination with international trade flows or foreign direct investment (FDI) (Ja-

vorcik et al. (2011), Cohen et al. (2015), Parsons & Vézina (2018), Burchardi et al. (2019),

Bonadio (2023), McCully et al. (2024)). Closest in spirit to our empirical analysis are Bur-

chardi & Hassan (2013) who estimate the effect of pre-existing social connections between

East and West German regions on economic activity and entrepreneurship in the wake

of the fall of the Berlin wall.4 Relative to existing work in this space, we analyze these

questions in the context of rural-urban migration, a ubiquitous phenomenon driving ur-

banization within developing countries. Empirically, our paper is the first to bring to bear

within-country flows of trade and investments to study these questions, combined with a

natural policy experiment that we unlock with the Hukou policy database we built.5

The remainder proceeds as follows. Section 2 discusses the policy context and datasets

used in the analysis. Section 3 presents the empirical strategy and estimation results. Sec-

tion 4 presents the model. Section 5 presents the quantification at the regional level. Section

4Recent work by McCully et al. (2024) uses US Nielsen data to highlight the effect of migrants’ home-
biased consumption on imports. In our context, we can trace rural-urban food exports, but also trade and
investment in all other sectors outside of groceries, including intermediate goods and services that account
for the vast majority of bilateral flows. Our findings suggest that home-biased migrant consumption within
China is not a discernible factor in the overall effect on trade flows in this setting.

5The theme of buyer-seller matching frictions also relates to a growing literature on firm-to-firm linkages
(e.g. Bernard et al. (2019), Miyauchi (2024)), the role of business networks for firm performance (Cai & Szeidl
(2018), Cai et al. (2024)), and the role of information frictions across agricultural markets (e.g., Goyal (2010),
Allen (2014), Bergquist et al. (2023)).
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6 concludes.

2 Policy context and data
In this section, we describe the institutional context of Hukou policies and the reform

database that we built. We then describe the construction of the database to measure

county-to-county trade flows, investment flows and migration.

2.1 Context and Hukou reform database

Policy context

Introduced in 1958, the Hukou system in China was designed to control labor mobility

through a mechanism of local residence registration. Each person is registered at birth as a

permanent resident within a location and category (typically two main Hukou types: urban

or rural). This registration (the Hukou) defines individuals’ rights and obligations, such as

the right to purchase property as well as eligibility for a wide range of government services,

including public housing, education, child care, social insurance, health care and pensions.

The Hukou system thus imposes substantial costs on individuals for leaving their Hukou

location. While initially applied to almost all inter-regional migration, the system has been

reformed gradually over the past decades in a decentralized manner.

Prior to the economic reforms initiated in 1978, Chinese workers were prohibited from

seeking employment outside their designated Hukou registration. As there were no pro-

visions for changing Hukou status, this effectively restricted inter-regional labor mobil-

ity. Subsequently, a series of incremental reforms progressively reduced the constraints

imposed by the Hukou system. Hukou liberalization was slow at first and proceeded in

four main waves. The first phase, known as the ’Blue Stamp Hukou’, was rolled out from

1984 to 1998 to a very limited set of individuals. Entrepreneurs engaging in substantial

investments, white-collar professionals, and farmers displaced due to governmental land

acquisitions were for the first time able to apply for a change in their Hukou status and

get registered in a different urban location. A second (still minor) set of reforms, occurring

between 1997 and 2001, extended the eligibility criteria to migrants who had established

permanent residence in a small number of selected (primarily smaller) prefectures, permit-

ting their application for local Hukou status.

The third wave of Hukou reforms that introduced the first set of major changes started
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in the early 2000s and coincided with a substantial increase in internal migration. Dur-

ing this period, urban locations, in particular, saw a sharp increase in labor demand in the

aftermath of China’s accession to the WTO). This led to growing numbers of rural-urban

migrants, most of whom were not able to change their Hukou status. This ’floating popu-

lation’ of migrant workers still had restricted rights and little access to urban amenities and

government services. In response, governments at various geographic levels (local, prefec-

tural, and provincial) gained more autonomy to adapt and experiment with immigration

policies to meet their region’s specific labor demand.

The fourth and most recent wave of Hukou reforms, encapsulated in ’The New Urban-

ization Plan (2014–2020)’, initiated an evolution towards more inclusive urban societies in

China. This wave coincides with the beginning of our main estimation samples for flows

of trade and investment that we describe below. The aim was to increase access to cities

for rural workers and foster urbanization patterns and market integration. Many of the ini-

tial policies over this period started by geographically targeting rural areas within the same

province or prefecture before extending the reforms to a broader set of eligible regions over

time. Despite some coordination at the national and provincial levels, implementation at

the prefecture and county levels varied widely, leading to significant variation in migration

costs across space, time, and types of eligible workers.

Hukou reform database

While existing work has documented and used destination-level panel variation in

Hukou reforms, typically at the level of provinces or prefectures,6 our objective here is

to account for variation in the incidence of these reforms at a more granular level of aggre-

gation. We make use of the fact that Hukou registration rules need to be publicly available

to citizens in order to function. We thus attempt to collect the universe of local govern-

ment documents containing legal provisions on Hukou residence and migrant rules cov-

ering the period between 1978-2020. To do so, we created two separate research teams

(‘double-blind’) who are tasked to implement both manual and code-word searches across

paper-based (archives and libraries) and digital sources of local government legal provi-

sions. This yields a universe of 1,801 policy documents containing legal provisions related

to local Hukou eligibility.7 Figure 1 depicts the evolution of Hukou reforms across the ur-

6E.g., Bosker et al. (2012), Zhang et al. (2019) and Tian (2024).
7Sources for policy documentation are wide-ranging, incorporating platforms such as Beidafabao (‘Chi-

naLawInfo’) (PKlaw, www.pkulaw.com), collections of government-issued documents, official online portals
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ban county-level administrative regions in China (see discussion of geographical units just

below). The figure shows the number of city regions with any type of Hukou reform by

year, depicting noticeable upticks during the 3rd and 4th waves in early 2000 and starting

in 2014.

For each reform document, we collect information on the geographic urban destination

unit(s) that each of the included rules apply to, the type of reform, the target group (based

on workers’ origin, Hukou status, demographics, additional requirements like local in-

vestments), and the implementation date of the policy. These 1,801 policy documents yield

9,620 policy rules with conditions on worker origins, demographics and other requirements

that are necessary for obtaining urban Hukou registration at the level of roughly 900 (of a

total of about 1,000) urban destinations (districts and county-level cities).8 Roughly 45%

of these policies are rules specific to a single county-level urban destination, whereas the

remaining 55% apply to multiple urban county units within a prefecture or the province.

When thus expanded to the level of county (6-digit) urban destinations, we obtain a total

of 25,278 policy rules linked to county-level urban destinations for obtaining local Hukou

registration.

To calculate bilateral eligibility for urban Hukou registration between origins and des-

tinations, we compute the share of the population from each origin county that qualifies

for Hukou reforms at a given destination, utilizing microdata from the Chinese population

census in 2010 (see discussion below). To do this, we need to define a time-consistent ge-

ography at which we can measure both policies and outcome data: as we discuss below,

we create 2,661 time-consistent 6-digit codes corresponding to counties and districts. Not

all eligibility criteria are either ex ante immutable or observable in the census data: For

instance, investment requirements in the destination are a type of conditionality that we

can not assign to workers across rural origins. Other conditions, such as occupation (e.g.,

working for the local government) after arrival in the destination are not ex ante immutable

across rural workers. We therefore focus on five conditions that are observable in the cen-

of governmental entities, government gazettes, archives of laws and regulations, as well as documents
provided by relevant administrative units. Additionally, we conduct searches using a two-layer keyword
approach across multiple platforms to unearth policies pertinent to migration.

8There were an additional 13% of policies that are targeted at family reunion – for instance, allowing
children or parents of previous migrants to move where the worker is. We are primarily interested in
migration of workers and measuring exposure to family reunion at an origin based on the initial stock at
the destination is also complicated. For these reasons, we focus on non-family related Hukou relaxations –
a total of 9,620 policies.
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sus and immutable ex ante: origin at the six-digit county level, type of Hukou (e.g., urban

vs. rural, agricultural), age, gender, and educational years to determine whether each indi-

vidual is eligible for each policy. 5,219 of the 9,620 policies (54%) include such conditions

that we can measure with precision in the census microdata, leading to 11,793 rules when

expanded to the level of urban county-level units.9

For each of these roughly 12 thousand policy rules, we calculate the percentage of the

working-age population (ages 15-60) in each of the approximately 1,650 rural counties that

satisfy these eligibility criteria. By iteratively analyzing the Hukou policy database from

1978 onwards, for each year between 2010 and 2020, we thus quantify changes in the el-

igible proportion of the local population for securing Hukou residency from rural origin

counties to urban destination districts, based on the population observed in 2010. The

resulting database provides the origin-by-destination-by-year proportion of an (initial) ori-

gin population that is eligible for local Hukou at the destination in that year, based on all

eligibility rules that have been passed at a given time.

Figure 2 shows the upward trajectory in the average urban Hukou eligibility proportion

between 2010-2020. Over the period of our main estimation sample 2014-2019, the average

rural origin population eligibility share has increased by roughly 10 percentage points for

the average rural-urban pair, from about 25% to 35%. In most other country contexts, such

residence eligibility shares would be at 100% throughout.

2.2 Data on flows of investment, trade and migration

We combine the above with several additional datasets. Figure A.1 presents a map of

the geographical units used in the analysis. Tables A.1 and A.2 present descriptive statistics

of the main datasets used in the analysis. Figures A.2-A.4 present non-parametric estimates

of the distance decay in county-to-county flows of investments, trade and migration using

this database.

9We thus omit Hukou reforms that do not include either geographical or demographic conditions, mostly
related to investment targets, home ownership upon arrival or local government/public employment status
and occupation after arrival. Such policies by definition do not have observable variation in exposure across
rural origins ex ante, and our baseline assumption is that they are thus soaked up by the destination-time(-
sector) fixed effects that we include in our estimation in Section 3. To the extent that rules targeting non-
immutable characteristics are positively correlated with those we observe in the census, our measures will un-
derstate eligibility changes across origins, and our reduced-form estimates will over-estimate the effect of el-
igibility changes on migration, trade, and investment flows. The quantification in Section 5, however, would
still reflect the policy impacts including due to potentically correlated unobserved eligibility changes, as we
make direct use of the estimated impacts of measured eligibility changes in the model-based quantification.
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Time-consistent spatial units

China’s administrative structure is generally organized as a province (2-digit)-prefecture

(4-digit)-county/urban district (6-digit) hierarchy, where county/urban district is the third

level of administrative divisions. The two types of urban county-level units are county-

level cities and urban districts (shixiaqu). Urban districts are regions within prefecture-

level cities. Our analysis is mainly conducted at the county/district level based on two

reasons: First, counties and districts (we will sometimes use these terms interchangeably

in what follows) are the basic level of local government and play an important role in the

administration of rural and urban areas. The official division of rural and urban regions

within a prefecture is mainly based on county vs. district divisions. Second, counties and

districts have a certain degree of administrative autonomy, allowing them to implement

policies and manage resources within their jurisdiction. Many policies in China, including

the most recent wave of Hukou reforms, are implemented at the district level, as discussed

above.

One challenge of conducting county-level analysis is that the county boundaries can

change over time due to splits, mergers or boundary modifications. We therefore construct

the smallest time-consistent spatial units at the 6-digit level in China, spanning the years

from 2000 to 2020. This involves documentation of all alterations in administrative bound-

aries over the period across all 6-digit administrative counties/districts in China, which are

classified into rural counties, county-level cities and urban districts. This yields roughly

1,650 rural counties and 1,000 urban districts and county-level cities, as shown in Figure

A.1, allowing us to track economic activity and migration at a granular geographical scale.

Firm registry data and investment flows

We use the firm registration database collected by the Chinese State Administration for

Market Regulation (SAMR), which catalogs the universe of registered firms in China. It

contains information on firm location, the year of establishment and exit (if any), the sector

of activity, the value of registered capital at establishment, as well as the sources of firm

equity at establishment. Importantly, the firm-registration data (and VAT transaction data

below) report at the level of establishments, even if multiple facilities belong to the same

holding company (Chen et al. 2025).10 So what we mainly refer to as ’firms’ in the text are

10For instance, Starbucks establishments, even within the same county-level location, appear as multiple
separate entities with separate registrations.
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establishments.

We use the equity ownership records for each newly registered establishment in the

data to measure flows of capital (equity) in China over the period 2010-2020. The data con-

tain both firm-to-firm investments through shareholding and subsidiaries and individual-

to-firm investment activities, where individuals are identified by unique shareholder IDs.

The database contains a total of about 90 million investments over the period 2010-2020.

We then combine the registered locations and reported investments to calculate bilateral

equity investment flows in newly created establishments between each of the 2,661 time-

consistent 6-digit county pair i and j in each year t by adding up the total investment made

by firms in county i to firms in county j. For individual-to-firm investments, we determine

their origin locations using the first investment location that is linked to the investor ID in

our data.11

We are also able to distinguish investment flows by the sector of activity of the new

establishments. As shown in Table A.2, we can distinguish between 19 main sectors of

activity, including intermediate and final goods as well as services.12

VAT transaction data and trade flows

The second establishment-level dataset is from the State Taxation Administration (STA)

that records all value-added tax (VAT) invoices issued by firms in mainland China from

2014 through 2018. To the best of our knowledge, this is the first study to use these data. It

encompasses roughly 16.1 billion transactions among 16 million entities, providing a gran-

ular view of commercial exchanges within the Chinese market. It provides information

on each transaction, including the location, industry classification and ownership type of

buyer and seller firms, and transaction values for all transactions subject to VAT reporting

requirements in China.

VAT filing in China is required for all transactions in order to claim input tax credits, and

failures to comply are punishable by law. However, it is important to note that there are

certain exceptions to transactions that fall outside the purview of the VAT invoice policy. In

particular, invoices are not issued for direct sales to consumers and small firms are exempt

11While we are thus able to trace investment flows in newly created establishments, one limitation of the
data to keep in mind is that they do not allow us to also measure changes in ownership stakes of existing
firms.

12The 19 sectors are accommodation, agriculture, construction, education, electricity, entertainment,
finance, health, IT, leasing and business services, manufacturing, mining, real estate, residential services,
technical services, transportation, utilities, wholesale and retail, and other.
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from VAT payments: firms with average monthly sales below RMB 30,000 (approximately

USD 4,300) in a given year.

As for the investment flows, we are able to distinguish trade flows by the sector of the

selling firm. For trade flows, we observe 18 of the 19 sectors included in the investment

flows, in addition to breaking up the manufacturing sector into 16 more granular sectoral

classifications, leading to a total of 34 sectors of trade flows.13

Population census and migration flows

To construct county-to-county bilateral migration flows, our study leverages individual-

level microdata from several random samples of the Chinese population censuses of 2010

and 2015. For each census wave, we have access to two independent random samples that

we combine in our database, yielding about 7 million observations for 2010 and 3.5 million

observations for 2015.14 These microdata allow us to implement our computation of the

bilateral Hukou eligibility database, by determining for each individual included in the

2010 census whether they are eligible for any of the roughly 12 thousand Hukou residence

reforms implemented in our database over the period 1978-2020.

While the random census samples provide rich information on the demographic charac-

teristics across different counties, with samples exceeding 2,500 per spatial unit on average

in 2010, these data are many orders of magnitude sparser for measuring county-to-county

bilateral migration flows or changes in bilateral migration stocks compared to the adminis-

trative data we are able to bring to bear on flows of trade and investments that we describe

above – which capture 100% of the administrative datasets. With these data limitations in

mind, we use information on the current residence, the previous residence and the time

of arrival in the current residence to construct the sum of migration flows over the 5-year

period 2005-2010 in the 2010 combined census sample, and the period 2011-2015 for the

2015 combined census sample. The 2010 population census fortunately also includes infor-

mation on migration anytime before 2005, which we use to obtain estimates of the changes

in the stock of bilateral migrants over the period 2005-2010. We return to the discussion

13The additional classifications within manufacturing are: processed food and agriculture, chemical
industry, computing equipment, electronics, sports and entertainment goods, general merchandise, instru-
ments, metal goods, nonmetal mineral goods, printing goods, smelting production, special equipment,
textiles, transportation equipment, wood and furniture and other manufacturing.

14China conducted a full population census in 2010 and a ’mini-census’ covering about 1.5% of the
population in 2015. We have access to two independent random samples for research use for each of the two
rounds. These data have been used to measure migration flows in the existing literature (e.g., Combes et al.
(2015), Tombe & Zhu (2019), Imbert et al. (2022)).
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of data limitations as part of the (split-sample) instrumental-variable interpretation of our

reduced-form results in Section 3.2 below.

3 Empirical analysis
This section presents the empirical strategy and estimation results.

3.1 Empirical strategy

Using the data that we describe in the previous section, we propose the following spec-

ification that we estimate in PPML:

Yijst = exp
[
αijs + αjst + αist + β1Eligibilityijt

]
× ϵijst , (1)

where i indexes the roughly 1,650 rural origin counties in China, j indexes roughly 2,650

county destinations in China, s indexes sectors of production (for trade and investment

flows) and t indexes years. Yijst are bilateral flows of trade and investment between ru-

ral origins and their trading pairs in the rest of China. αijs, αjst and αist indicate origin-

destination-sector, destination-sector-time and origin-sector-time fixed effects respectively.

ϵijst is an error term that we cluster at the level of destination-year – the level at which the

treatments in our data are correlated across units (Abadie et al. 2023). For migration flows,

specification (1) does not have a sectoral dimension s.

For trade flows, we measure rural exports to destination markets and rural imports from

destination markets across 34 sectors of production, and use the long change in the total

value of bilateral flows between the first year of our data in 2014 and the last year in 2018

(using two years of trade data on the left-hand side in (1)). For investment flows, we mea-

sure either rural inflows or outflows and use long changes over the period 2014-2019. For

migration, we use changes between migration flows from the rural origins during the pe-

riod 2005-2010 (observed in 2010 population census) and those during the period 2011-2015

(observed in the 2015 census), again with two periods on the left-hand side. To measure

changes in bilateral migration stocks, we make use of the fact that the 2010 census included

a question on whether the individual had migrated to the current location at any time be-

fore 2005 in addition to their origin location. When having migration on the left-hand side,

the regressions do not feature a sectoral dimension (s).

Eligibilityijt is the fraction (0-1) of the origin population eligible for Hukou registration
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in the destination in a given year. To limit potential concerns about past treatments that

may continue to affect the control group during our samples, we exclude bilateral flows to

urban destinations that implemented Hukou reforms during the 5-year period before the

start of our sample in 2014 for trade and investment flows, or before 2010 for migration

flows.

Following recent contributions at the intersection of applied econometrics and gravity

specifications in international trade and spatial economics (e.g. Wooldridge (1999), Silva &

Tenreyro (2006), Fally (2015), Sotelo (2019), Roth & Chen (2023)), we estimate specification

(1) in PPML. This reflects the reality that many bilateral pairs in our five main connectivity

matrices (exports, imports, investment inflows, outflows and migration) report zero bilat-

eral flows in a given year of data, and allows us to estimate the effect of Hukou reforms

capturing both intensive and extensive margin changes on the left-hand side.15

Identification in (1) is thus based on changes in bilateral flows of rural exports, imports,

investment inflows, outflows and migration outflows on the left-hand side, and increases in

origin-destination Hukou eligibility on the right-hand side, conditional on overall changes

in either origin-level or destination-level economic outcomes over time. The identifying

assumption is that urban Hukou reforms may respond to urban labor market conditions in

the destination, but are not specifically targeted at contemporary idiosyncratic changes on

a given bilateral route. Targeting across origins or origin-sector pairs based on their past or

contemporary economic changes, on the other hand, would be captured by the inclusion

of αi(s)t.

There are several potential concerns that we use our database to further investigate.

We first estimate (1) including αij, αjt and αit. A concern with this could be that urban

labor market demand shocks at the destination may be correlated with rural labor mar-

ket shocks at the origin due to sectors of production that may be more similar between

origin-destination pairs experiencing increases in Hukou eligibility. To assess this pos-

sibility, we estimate the effects of bilateral increases in Hukou eligibility after including

origin-destination-sector, destination-time-sector and origin-time-sector fixed effects. We

consider this our baseline specification, as shown in (1).

Second, maybe urban Hukou reforms are on average explicitly targeted at particular

15Weidner & Zylkin (2021) also investigate sensitivity to potential incidental parameter concerns in a
three-way fixed effects PPML specification. Our empirical context is reassuring in this respect, as it offers
substantially larger N compared to the more common cross-country setting.
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bilateral connections that have shown greater promise in terms of trade and investment

flows – in a way that is also not captured by the origin-sector-time fixed effects –, violating

the parallel trends assumption across bilateral routes. To investigate this possibility, we

make use of the fact that we can measure investment flows not only for the 5-year period

we use in the baseline estimation (2014-2019), but also for the previous period between

2010-2014. We thus estimate a placebo falsification test whether changes in bilateral invest-

ment flows 2010-14 are systematically related to (future) bilateral changes in Hukou policy

reforms 2014-19.

Third, urban destination-level shocks, that are likely related to Hukou reform decisions,

could disproportionately affect rural origins that are more likely targeted by the Hukou re-

forms – for other reasons than lowering rural-urban migration barriers. In our standard

models of trade (with structural gravity and ad-valorem trade costs), any such destination-

level shock affects all bilateral routes proportionately, and would thus be fully captured by

the destination-sector-time fixed effects. But with plausible deviations from that theoretical

benchmark – e.g. allowing for additive trade costs – local shocks could propagate differ-

ently as a function of bilateral distances. To investigate this possibility, we also estimate the

effects of changes in bilateral Hukou eligibility conditional on destination-time-distance

fixed effects – effectively conditioning on changes in bilateral outcomes within a given dis-

tance of each of the destinations over time. In particular, we interact the αjst of the baseline

specification with 20 bilateral distance bands (20 five-percentile bins of bilateral distances)

around each individual destination. This specification thus compares changes over time in

flows to or from the same destination across origins that are more or less exposed to Hukou

reforms, but now within the same distance radius around that destination.

Fourth, it could be the case that trade and investment flows have on average changed

systematically as a function of bilateral distances in China over this period – e.g. trans-

port investments could have led to larger increases among more distant routes –, while

at the same time bilateral distances could be on average related to the likelihood of expe-

riencing increases in urban Hukou eligibility. Furthermore, such a secular trend toward

more market integration could affect rural-to-rural flows differently over time compared

to rural-to-urban flows, giving rise to bias in specification (1). To assess this, we estimate

effects after also including bilateral distance-by-time fixed effects that we also allow to dif-

fer between rural-to-rural vs. rural-to-urban flows of trade and investments. We use the

16



same 20 five-percentile bins of bilateral distances to create those additional fixed effects.

Finally, there are questions about the interpretation of the effect of Hukou reforms, be-

yond assessing potential bias in specification (1). Even if changes in Eligibilityijt are as good

as randomly assigned across bilateral pairs over time, the interpretation of the effects on

trade flows could be complicated by the fact that bilateral eligibility changes can also affect

the pre-existing stock of (potentially unregistered) migrants from i residing in j. In particu-

lar, Hukou reforms could make it easier for existing unregistered migrants from i operating

in j to claim local Hukou, then register their business and start reporting transactions un-

der VAT requirements – even if both purchases from the countryside (rural exports) and

sales to the countryside (imports) were pre-existing but unregistered.16 To investigate this

possibility, we can use the STA VAT database to estimate a robustness check after limiting

the sample to trade transactions by firms that were already registered (and reporting VAT

transactions) at the beginning of the sample in 2014. Another question about interpretation

is the possibility that trade costs may react endogenously to increases in Hukou eligibility

on a given rural-urban bilateral pair – e.g., more roads or railway connections could be

established or roads and railways could be upgraded on those routes to facilitate increased

travel activity. To assess this, we make use of the transportation panel database provided in

recent work by Davis et al. (2025) to test for endogenous reductions in bilateral trade costs.

3.2 Results

Trade flows

Main results Table 1 presents the estimation results of specification (1) for rural exports

and imports. We first present estimates of the effect of bilateral Hukou reforms after includ-

ing origin-destination, origin-time and destination-time fixed effects. We then present our

baseline specification with origin-destination-sector, origin-sector-time and destination-sector-

time fixed effects. Estimation samples are identical across the columns, with reported num-

bers of observations reflecting multicollinearity with the increasing number of fixed effects

included.

In our baseline specification in column 2, we find that a 10 percentage point increase in

16Having said that, local governments tend to be welcoming of local business creation in case applicants,
including migrants, have the investment equity to found a new establishment. Business activities based in
fixed-point locations are also predominantly registered by the state in the Chinese compliance context (e.g.,
State Council (2015)).
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an origin’s Hukou eligibility for an urban destination increases bilateral exports by about

1.5 percent over a 4-year period. In column 5, we find roughly symmetric effects for rural

imports. In columns 3 and 6, we then assess the robustness to including destination-sector-

distance-time fixed effects and distance-sector-time-rural/urban fixed effects as discussed

in the empirical strategy above. Despite the inclusion of a large number of additional fixed

effects, we find very similar point estimates and significance. This provides some reassur-

ance that differential exposure to destination-level shocks or overall trends of growth in

trade flows as a function of bilateral distances within rural-rural or rural-urban pairs are

unlikely driving the point estimates.

Channels and robustness We start in Table 2 by presenting the effects of Hukou eligibility

on the number of unique bilateral buyer-seller matches in the trade flow data. We also re-

port the effects on the number of sellers and buyers separately. In support of a mechanism

based on better information and reduced frictions to buyer-selling matching across mar-

kets, we find that a 10 percentage point increase in the origin’s Hukou eligibility increases

the number of unique buyer-seller pairs for rural export flows and import flows by about

3% using the same baseline estimation specification respectively. We find that the num-

ber of buyers per seller increases for both exports and imports, in line with the motivating

evidence for buyer-seller matching frictions in Eaton et al. (2023). Increased rural-urban

migration leads to the formation of new trading relationships in both directions.

To further assess the role of better information and matching, we also restrict the esti-

mation sample to buyers or sellers with pre-existing migrant linkages – either urban estab-

lishments operated by previous migrants from the rural origin that already existed at the

beginning of the sample in 2014 or owners with existing businesses in 2014 in rural markets

who had migrated from the city. In the first two columns of Table 3 we find no significant

effects of Hukou reforms on trade flows between establishments that already had bilateral

migrant linkages, in support of an information-based mechanism. These results are also

relevant when considering a demand-based explanation, that migrants create rural exports

by bringing home-biased tastes to the city. One would expect similar (or larger) positive

effects on rural exports among this subset of connected merchants if they were providing

household consumption goods from the rural origins in the city. We return to this theme

when documenting the sectoral effects in the heterogeneity analysis below.

We also assess the possibility that the effect on trade could in part be driven by knock-
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on effects of the Hukou reforms on bilateral transportation improvements – reductions in

trade costs that could be driven by increased demand for bilateral transportation. To do

so, we make use of the comprehensive transportation panel database provided by Davis

et al. (2025) that tracks the existence and characteristics of transport links for Chinese roads

and highways, controlled-access motorways (expressways), high-speed railways and tra-

ditional railways over the period 1993-2020. We use information on the speed limits for

each segment of these four transport networks in a given year of data in order to compute

least-cost travel times between the centroids of all rural counties to all other county centroid

destinations (matrices of roughly 1,650×2,650) for each of the 4 networks in the years 2014

and 2019.17 Columns 3 and 4 in Table 3 report the results from a fixed-effects specification

with the average or minimum travel times (in hours), computed across the four transport

networks, between rural origins and their destinations on the left-hand side. We find close

to zero and statistically insignificant point estimates, suggesting that endogenous bilateral

upgrades in transportation infrastructure are unlikely a mechanism driving the observed

effects on trade flows in our setting.

Finally, we assess the concern that the increase in rural exports and imports to and from

the city may be in part driven by previously informal merchants who become more likely to

register their establishments in the wake of Hukou reforms in the city and start reporting

trade flows under the VAT requirements as a result. To do so, we re-estimate our base-

line specification from Table 1 for county-to-county exports and imports after restricting

the estimation sample in urban markets to firms that were already formal and reporting

VAT transactions at the beginning of the sample in 2014. In Columns 5 and 6 of Table

3 we find similar point estimates and levels of statistical significance as in our baseline

results (and cannot reject that they are equal). This provides some reassurance that trans-

actions between previously informal merchants are unlikely to drive the positive effects on

rural-urban trade integration. Instead, much of the increased flows appear to be driven by

existing urban establishments that form new matches with rural sellers and buyers.

Heterogeneity Table 4 reports additional results about the heterogeneity of the effect on

rural exports across types of origin regions, pairs and sectors of production. In column 1,

we test for non-linearity in the effect of bilateral Hukou eligibility shares and find that the

17We compute travel times between centroids and the nearest segment of the networks by assigning the
lowest road travel speed (40 km/h) to straight lines connecting the centroid. Results remain unchanged (close
to zero effects and not statistically significant) if we instead “snap” the centroids directly onto the network.
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positive effect on average increases up to about 50% of initial local population eligibility

before decreasing at higher shares. In column 2, we find that the effect on rural exports

is significantly stronger as a function of percentiles of bilateral distances between origin-

destination pairs. This suggests that migrants may reduce information and communication

frictions more strongly among bilateral pairs that were initially less integrated.

Conversely, we do not find significant heterogeneity as a function of percentiles of rural

origins’ initial output per capita (measured in 2014) or average years of education (mea-

sured in 2010). Across sectors (columns 2-5), we find significant positive effects on rural

exports for agriculture (1 sector), manufacturing (16 sectors) and services (16 sectors).18 The

effects are most pronounced for agricultural exports and traded services. Traded services

are IT services, equipment leasing and other business services, temporary accommodation,

transportation and warehousing and construction contracts. Positive effects on exports in

the VAT data imply that urban buyers purchased from rural establishments in those sectors.

Investment flows

Main results Table 5 presents the estimation results for rural investment inflows and out-

flows, following the same sequence of specifications as in the trade flow Table 1. In column

2, we find that a 10 percentage point increase in an origin’s Hukou eligibility to an urban

destination increases urban-rural investment inflows by about 4.4% over a 5-year period.

In column 5, we find similar positive but slightly smaller effects for rural-urban invest-

ment outflows of about 3.4%. To interpret the investment outflow results, it is helpful to

clarify that counties in China classified as rural almost always include urban parts (county

capitals and smaller-tier municipalities, such as township centers, within the countryside).

Columns 3 and 6 confirm the positive point estimates after including the saturated set of

fixed effects discussed above, but we start to lack power in the case of rural-urban invest-

ment flows.

Channels and robustness Table 6 uses the fact that we are able to observe investment

flows before 2014 to present results from a placebo falsification exercise. In columns 1 and

3, we present the baseline results from Table 5 on rural investment outflows and inflows

2014-19. In columns 2 and 4, we keep the identical estimation samples and right-hand side

of the estimation, but replace investment outflows or inflows with the years 2010 and 2014.

18We do not separately analyze mining due to few observations.
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Reassuringly, we find no evidence suggesting that bilateral routes affected by Hukou re-

forms during the period 2014-2019 were already subject to positive (or negative) trends in

the previous period 2010-2014, for either rural-urban investments or urban-rural invest-

ments. The point estimates are close to zero, while the standard errors are very similar to

the baseline estimation period. We view this as corroborating evidence that urban Hukou

reforms are unlikely targeted at specific bilateral routes that have experienced contempo-

raneous bilateral-(and sector-)specific shocks, in line with the existing finding that Hukou

reforms respond to urban labor market developments.

To assess the role of improved information and matching frictions, Table 7 presents the

effects of Hukou eligibility on the number of unique bilateral investor-investment matches

in the investment data. We also report the effects on the number of investors and invest-

ments separately. Similar to the buyer-seller effects underlying trade flows, we find that

number of unique matches goes up by about 3% for both inflows and outflows due to a

10 percentage point increase in rural-urban Hukou eligibility. And we find suggestive ev-

idence that the number of investors per investment increases, even though the effects on

numbers of investors and investment projects are not statistically significantly different.

Heterogeneity Table 8 presents results on the heterogeneity of the effect on rural invest-

ment inflows across types of origin regions, pairs and sectors. In columns 1 and 2, we

find no significant non-linearity or heterogeneity as a function of percentiles of bilateral

distances, origin output per capita or average years of education. Across sectors, we find

positive but imprecisely estimated point estimates for newly created agricultural firms or

manufacturing firms. We find significant positive effects on equity inflows in the whole-

sale and retail sectors. We also find significant positive effects in the same traded services

categories that respond in terms of exporting in the previous Table 4. These results sug-

gest some complementarity between investment inflows to rural regions and rural exports

to cities, including in trade facilitating activities such as warehousing and wholesale and

retail trade sectors.

Migration flows

While the database we were able to build combining Hukou reforms with trade and

investment flows over the period 2014-2019 above are based on the universe of existing

administrative records, the available data environment is, unfortunately, much less com-
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plete for studying migration flows or changes in bilateral migration stocks, as the Chinese

data on county-to-county migration are only available for tiny random subsamples of the

population. In addition, the way that migration flows are recorded in the data maps less

clearly to estimating the effects of changes in bilateral Hukou eligibility, as we discuss be-

low.19 With these limitations in mind, we use the best available information to implement

the empirical strategy in specification (1).

Table 9 presents the estimation results for rural migration flows, including the same

baseline and the more saturated fixed effects specifications from the previous Tables 1 and

5 (but without a sectoral dimension). We compare migration flows reported by individuals

in the 2010 census over the period 2005-10 to migration flows over the period 2011-15 in

the 2015 census, and project them on changes in bilateral Hukou eligibility over the period

2010-2015. The first (cautionary) element to note is the drastic reduction in the estimation

samples compared to the previous analysis on trade and investment flows (with the num-

ber of observations in Column 1 being less than 0.3% compared to the same specification

in Column 1 of Table Tables 1). In our baseline specification in column 1 (with origin-

destination, origin-time and destination-time fixed effects), we find that a 10 percentage

point increase in an origin’s Hukou eligibility leads to a roughly 3% increase in bilateral mi-

gration flows. In column 2, we use the same saturation as for trade and investment flows,

including destination-distance-time fixed effects and distance-time-rural/urban fixed ef-

fects. The point estimate sightly decreases from 2.9 to 2.2% and remains statistically signif-

icant.

In columns 4 and 5, we make use of the fact that the 2010 census also included a ques-

tion on whether the individual had migrated to the current location at any time before 2005

(and their origin location). We use this to compute the change in the bilateral migration

stock between 2005-2010 (adding the 5-year migration after 2005 in 2010 to the pre-existing

stock before 2005). Here, we find that the bilateral stocks increase by about 1.5%, when

averaging between the more and less saturated fixed effects specifications that are both

statistically significant.

Two-stage least squares interpretation Given the data limitations for migration flows in

our empirical context, we focus the empirical analysis on documenting the effects of policy

19Having said this, there are several existing studies documenting a positive and significant effect of
Hukou reforms on (in-)migration at the level of destination regions (e.g., An et al. (2024), Fan (2019), Sieg
et al. (2023), Tian (2024)).
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changes in migration restrictions directly on flows of trade, investments and migration, in-

stead of a two-stage-least-squares design with effects on migration as the first stage – which

would have to be a split-sample IV strategy in our context, as the 2020 Chinese population

census has not been made available for researchers, regardless of concerns about tiny ran-

dom samples in migration flows. Having said this, we can compare the implied 2nd-stage

point estimate from such a split-sample IV analysis to the existing literature on the effects

of cross-country migration on trade and investment flows. Using the baseline estimates for

effects on trade (1.5%), investment (4%) and bilateral migration stocks (1.5%), the implied

effect of a 1% increase in bilateral migrant stocks would be roughly 1% on trade flows and

2.5% on investment flows.

These effect sizes are broadly in line with some of the most recent empirical evidence

using cross-country flow data. Parsons & Vézina (2018) use an IV strategy based on the

quasi-random allocation of Vietnamese migrants across US states after the fall of Saigon to

estimate that a 1% increase in a State’s stock of Vietnamese migrants led to a 1.4% increase

in exports to Vietnam.20 For the effect of migrants on investment flows, recent influential

work by Burchardi et al. (2019) use an IV strategy based on the interaction of past out- and

in-migration waves between Europe and US states to estimate that doubling the popula-

tion with foreign ancestry increase in the likelihood of at least one foreign direct investment

(FDI) project on the ground from the origin country by about 4%. While the comparison of

this binary outcome across countries to percent changes in the value of county-to-county

investment flows in our setting is somewhat heroic, it does not seem implausible given

the average value of FDI projects in the US and the fact that our PPML estimates include

extensive-margin effects.

Benchmarking to distance elasticities

Table 10 benchmarks the estimated effects of Hukou eligibility by estimating the dis-

tance elasticity of the respective bilateral county-to-county(-by-sector) flows that we use in

the estimation above, using the identical samples. To this end, we keep the origin-time(-

sector) and destination-time(-sector) fixed effects, but exclude the origin-destination fixed

effects since bilateral distances are time-invariant. Migration flows have the highest esti-

mated distance decay elasticity of about -2.1, followed by trade flows (-1.3 for exports and

imports). Investment flows have slightly lower estimated distance decay elasticities, with

20Based on the IV specification with controls in Column 6 of Table 2 in Parsons & Vézina (2018).
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roughly -1 for outflows and -0.8 for inflows.

We can use these estimates to benchmark the estimated effects on trade, investment and

migration flows. The average effect of a 10 pp increase in Hukou eligibility on rural exports

and imports would be equivalent to a roughly 1.2% reduction in bilateral distances (1.5%/-

1.3). The estimated average effect on investment inflows and outflows would be equivalent

to a roughly 4.4% reduction in bilateral distances (4%/-0.9). And the effect on migration

flows would be equivalent to a roughly 1.4% reduction in distances (3%/-2.1). In addition

to benchmarking our estimates, we will use the bilateral distance decay elasticities in Table

10 to calibrate the market access expressions that we derive from the model below.

4 Model
The model builds on the workhorse structure of recent quantitative spatial models

(Allen & Arkolakis 2014, Redding 2016). Motivated by the empirical setting, we extend

this setup in three dimensions to derive the market access expressions that we use in the

quantification of the region-level implications in Section 5. Those are allowing for bilateral

migration costs that can be a function of regional distances as well as government policies,

such as Hukou regulations, allowing for mobile capital in addition to labor as inputs to pro-

duction, and incorporating buyer-seller matching frictions following recent contributions

by Eaton et al. (2023) and Eaton & Kortum (2024) that we allow to be functions of bilateral

migrant stocks. We proceed with a streamlined exposition here, with additional details in

the Appendix.

Environment

There are N regions that are connected across ij regional pairs through flows of trade,

migration and capital investments. Regions are populated by workers, capitalists, pro-

ducers of goods and retailers. After making a migration decision, workers supply labor

inelastically in their region. Capitalists are immobile, but they can invest in other regions.

Producers use local labor and capital to produce differentiated varieties of goods, which

are shipped across regions to be purchased by retailers. Retailers purchase the goods and

sell them at-cost to workers in their respective regions.

Trade flows in goods, migration flows and investment flows are subject to iceberg-type

bilateral costs, τij, τm
ij and τk

ij respectively. In addition, transactions between capitalists and

producers, and between producers and retailers take place through buyer-seller matching.
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The matching rates of these interactions between two regions, denoted by λk
ij and λij re-

spectively, measure the fraction of matches given a number of buyers and sellers in the

destination market.21 Capitalists can match with multiple producers and producers can

match with multiple retailers, but for simplicity we assume that retailers match with a sin-

gle variety. We now describe the behavior of each agent in more detail.

Workers

Workers inelastically supply a unit of labor in their region of residence i. They consume

varieties of goods from different origins j that are offered by the number of active retailers

(stores s ∈ Si) in their region, such that they solve

max
{cji(s)}

(
1
Si

∫
s∈Si

cji(s)1− 1
σ ds
)(1− 1

σ )
−1

s.t.
∫

s∈Si

pji(s)cji(s)ds = wi,

where wi is the wage income of workers in i.22 Demand is: cji(s) =
(

pji(s)
Pi

)−σ wi
Pi

for s ∈ Si,

where Pi =
(

1
Si

∫
s∈Si

pji(s)1−σds
) 1

1−σ .

Migration

A mass of Lj,0 workers are born in each location j. Each worker ψ differs in their taste

Aji(ψ) for amenities between the bilateral pair of their birthplace j and a destination i,

where Aji(ψ) is an i.i.d. draw across workers from a Frechet distribution with shape pa-

rameter ϕ. Workers pay the migration cost τm
ji ∈ (0, 1) for each unit consumed in i implying

indirect utility is: Vji(ψ) = maxi Aji(ψ)
wi
Pi
(1 − τm

ji ). The number of workers migrating from

j to i is then:

Lji =

(
wi
Pi
(1 − τm

ji )
)ϕ

∑N
l=1

(
wl
Pl
(1 − τm

jl )
)ϕ Lj,0,

where the fraction on the right determines the share of workers migrating from j to i:

Lji = πm
ji Lj,0.

21Both trade costs (τij) and matching frictions (λij) are are assumed to be symmetric (e.g. τij = τji) and
costless for interactions within the same region (τii = τk

ii = 1 and τm
ii = 0 below).

22As discussed in Eaton & Kortum (2024), we shut down feedback from changes in the mass of active
retailers on the local price index.
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Capitalists

Each region i has a distribution of capitalists indexed by l. The returns to capital in re-

gion i are denoted Ri.23 There are idiosyncratic monitoring costs 1/zk
i (l) per unit of capital

invested in i, with zk
i (l) drawn i.i.d. from a Pareto distribution with shape parameter θ,

and an iceberg cost τk
ji of investing from region j in region i. Capitalists have deep pock-

ets, meaning their supply of capital to producers is perfectly elastic conditional on their

willingness to invest, i.e., given Rizk
i (l)

τk
ij

≥ r, where r̄ is the variable cost of investing.

The mass of capitalists from j who can invest capital in i is then µk
ji(Ri) =

(
rτk

ji

)−θ
Rθ

i . In

turn, the number of capitalists in j who offer a rate less than or equal to R and match with

an intermediate producer in i is distributed Poisson with rate: ρk
ji(Ri) = λji

(
rτk

ji

)−θ
Rθ

i .

The total number of capitalists in j who can offer a rate less than or equal to R and match

with an intermediates producer from anywhere is distributed Poisson with rate: ξk
j (Ri) =

∑N
i=1 λji

(
rτk

ji

)−θ
Rθ

i ; and the number of capitalists from anywhere who offer below R and

match with an intermediates producer in i is distributed Poisson with rate: δk
i (Ri) =

∑N
j=1 λji

(
rτk

ji

)−θ
Rθ

i .

This setup implies that the share of capital sent from j across destinations i is given by:

∆ji =
λk

ji(τ
k
ji)

−θRθ
i

∑N
l=1 λk

jl(τ
k
jl)

−θRθ
l

.

And the share of capital that producers in i receive from capitalists in j is: πk
ji =

λk
ji(τ

k
ji)

−θ

∑N
l=1 λk

li(τ
k
li)

−θ
.

Total capital outflows from region j are then: Yk
j = ∑N

i=1 πk
jiRiKi, with Ki indicating the cap-

ital used in production in region i.

Producers and retailers

A producer ω in location i has the production function

Qi(ω) = zi(ω)Zi

(
Li(ω)

1 − β

)1−β (Ki(ω)

β

)β

,

where Zi is an exogenous parameter that captures regional differences in productivities and

zi(ω) ∼ Pareto(1, γ). The measure of firms with z(ω) ≤ z : µ(z) is then µ(z) = z−γ. Cobb-

Douglas production implies the following cost given wages wi and interest rate Ri : ci(ω) =

23If multiple capitalists match with the same producer, we assume they evenly divide the financing at the
common interest rate.
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w1−β
i Rβ

i
Zizi(ω)

. Since producers and retailers sell at-cost, the price of variety ω, i sold in location j is

pij(ω) =
τijw

1−β
i Rβ

i
Zizi(ω)

,

given the iceberg trade cost τij. The measure of producers that can ship from i to a retailer in

j at a cost below c is: µij(c) =
(

τijw
1−β
i Rβ

i
Zi

)−γ

cγ. The number of matches between producers

in i and retailers in j for a cost at or below c is distributed Poisson with the rate parameter:

ρ
p
ij(c) =

∫ c
0 λijdµij(c′) = λijµij(c). The total number of matches between retailers in j and

producers from anywhere who can sell at or below c is: ρ
p
j (c) = ∑N

i=1 ρ
p
ij(c) = ∑N

i=1 λijµij(c).

Thus, the share of matches that retailers in j have with firms who can ship at cost at or be-

low c from i is

πij =

λij

(
τijw

1−β
i Rβ

i
Zi

)−γ

∑N
k=1 λkj

(
τkjw

1−β
k Rβ

k
Zk

)−γ .

Equilibrium

Given location fundamentals {Zi, Li,0} , elasticities {σ, β, ϕ, θ, γ} , sets of bilateral ice-

berg trade, investment and migration costs
{

τij, τk
ij, τm

ij

}
, and bilateral matching frictions

between capitalists, producers and retailers
{

λij, λk
ij

}
, an equilibrium is defined by vectors

of wages and capital prices {wi, Ri}, populations and capital use {Li, Ki} and total expen-

ditures {Ei} such that trade is balanced and goods markets clear:24

Ei =
N

∑
j=1

λij

(
τijw

1−β
i Rβ

i
Zi

)−γ

∑N
k=1 λkj

(
τkjw

1−β
k Rβ

k
Zk

)−γ Ej,

capital markets clear

RiKi =
N

∑
j=1

λk
ji(τ

k
ji)

−θRθ
i

∑N
l=1 λk

jl(τ
k
jl)

−θRθ
l

Yk
j ,

workerss migrate to their chosen regions according to the expression above: Lji = πm
ji Lj,0.

And firms maximize profits such that RiKi = βEi and wiLi = (1 − β)Ei. The regional price

24To sidestep trade imbalances, we assume that returns to factors used in local production are consumed
in the same region, for both labor and capital. This ensures that Ei = wiLi + RiKi.
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index, up to a common scaling factor, is given by:

Pi =

 N

∑
j=1

λji

τjiw
1−β
j Rβ

j

Zj

−γ− 1
γ

.

Market access expressions

To derive the trade and investment market access expressions, we start by rewriting

regional total expenditures, Ei above, in terms of local production (factor prices and pro-

ductivity) and trade market access (TMA) to expenditures across space:

Ei =

(
Rβ

i w1−β
i

Zi

)−γ N

∑
j=1

λijτ
−γ
ij

∑N
k=1 λkjτ

−γ
kj

(
w1−β

k Rβ
k

Zk

)−γ Ej

︸ ︷︷ ︸
TMAi

. (2)

In equilibrium, TMA affects regional labor earnings and capital returns, up to a common

scaling factor, as follows:

Ri =Z
γ

1+γ

i TMA
1

1+γ

i

(
Li

Ki

) γ(1−β)
1+γ

K
−1

1+γ

i

wi =Z
γ

1+γ

i TMA
1

1+γ

i

(
Ki

Li

) γβ
1+γ

L
−1

1+γ

i .

For capital market access (KMA), we can rewrite capital market clearing to express the

supply of local capital, Ki, as a function of local interest rates and the region’s access to

capitalists across space:

Ki = Rθ−1
i

N

∑
j=1

λk
ji(τ

k
ji)

−θ

∑N
l=1 λk

jl(τ
k
jl)

−θRl
YK

j︸ ︷︷ ︸
KMAi

. (3)

Equating regional capital demand and supply in equilibrium, regional returns to capital

can similarly be expressed as a function of KMA: Ri =
(

βEi
KMAi

) 1
θ .

Counterfactuals

Following previous work on the link between migrants and trade (e.g. Rauch & Trindade

(2002)), we let the rates of buyer-seller matching across regions for trade in goods and cap-

ital, λij and λk
ij respectively, be increasing functions of the bilateral stock of migrants from i
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residing in j. A policy shock that affects the matrix of bilateral migration costs, τm
ij , can then

have knock-on effects on regional integration in trade and capital markets, through TMAi

and KMAi, that we set out to quantify in the next Section.

Before doing so, we derive below how the canonical gains-from-trade expression in

Arkolakis et al. (2012), extended to a setting with matching frictions by Eaton et al. (2023),

extends also to this environment. Using ‘hat’ notation for proportional changes between

two equilibria (ŷ = y1
y0

), we can relate regional changes in real wages, Ŵi = ŵi/P̂i, to

changes in regional market access that we quantify in the next Section as follows:

Ŵi = ẐΘ
i

ˆTMAΛ
i

ˆKMAΩ
i π̂Ξ

ii
ˆLMAΓ

i ,

where πii =

(
Rβ

i w1−β
i

ZiPi

)−γ

is the region’s own trade share, LMAi is region i’s access to labor

across space, ∑N
j=1

(1−τm
ji )

ϕ

∑N
l=1

(
wl
Pl
(1−τm

jl )
)ϕ Lj,0, and the exponents Θ, Λ, Ω, Ξ and Γ are functions

of the model’s key elasticities {σ, β, ϕ, θ, γ}, as we derive in the Appendix. Without capital,

as we take β → 0, this expression collapses to the familiar: limβ→0 Ŵi = Ẑiπ̂
− 1

γ

ii .

5 Quantification of regional knock-on effects
In the final part, we interpret the estimates from Section 3 through the lens of the model

to answer two additional questions. The first is to quantify the overall effect of Chinese

Hukou reforms over the last decade 2010-2020 on migration market access among rural re-

gions – defined as access of local workers to real wages in other regions: MMAi = ∑N
j ̸=i(1−

τm
ij )

ϕ wj
Pj

–, and the resulting knock-on gains in trade and investment market access due to re-

ductions in matching frictions. While our empirical design above relies on relative changes

across bilateral trading routes, we thus aim to quantify the overall local effects of migration

cost reductions on migration and trade market access among rural origin regions.

While Hukou reforms affect migration costs unilaterally (rural-to-urban), our estimates

suggest that the resulting effects on trade flows are similar in both directions. In this con-

text, our second question is whether these additional gains from market integration due to

reductions in migration barriers have been stronger among the rural origins or the urban

destinations during this period of significant Hukou policy reforms in China. The answer

to this question will determine whether the additional gains tend to reduce or reinforce

incentives for rural-to-urban migration in China over this period.
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To answer these questions, we set out to quantify to what extent a rural region’s changes

in MMA due to Hukou reforms affect TMA and KMA across regions in China. In a first

period, workers make migration decisions based on changes in bilateral migration costs,

as described in the model above, until a new equilibrium is reached. In a second period,

those realized migration flows can then lead to reductions in bilateral matching frictions

for trade in goods and capital flows, while workers remain put during that second period.

An appeal of our approach here lies in the fact that we are able to directly trace the policy’s

effects on flows of migration, trade and investment, so that we do not have to take a stance

on the underlying structural parameters to quantify changes in market access.

To quantify this scenario, we begin by estimating changes in rural regions’ access to real

wages across other regions due to the Hukou reforms:

MMAit ≈ ∑N
j ̸=i(1 − τm

ijt)
ϕ wj,2010

Pj,2010
, where

(
1 − τm

ijt

)ϕ
= exp

[
−2.1 logDistij + .29 Eligibilityijt

]
.

We estimate this expression for every rural county in China in both 2010 and 2020, keeping

destinations’ real wages fixed at the beginning in 2010.25 The point estimates to calibrate

bilateral migration frictions in the second row of the expression above (−2.1 logDistij and

.29 Eligibilityijt) are taken from column 5 of Table 10 and column 1 of Table 9, respectively.

We thus obtain measures of rural migration access to employment opportunities in 2010

(based on bilateral distances and Hukou reforms passed 1978-2010) and 2020 (based on

distances and Hukou reforms passed 1978-2020).

To quantify the knock-on effects on regional integration in trade and investment flows,

we then take first-order approximations of the TMA and KMA expressions in (2) and (3)

above and fix the destination-level economic masses (Ej,Yk
j ) to their initial levels of GDP in

2010 across counties.26 For TMA, we quantify

25We use data on counties’ real GDP per capita from provincial statistical yearbooks in 2010 for this
purpose.

26Again, using provincial statistical yearbooks in 2010 for this purpose. Related to taking first-order
approximations, e.g., Donaldson & Hornbeck (2016) show that results based on the first order are very close
to the exact expressions (including multilateral resistance terms).
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TMAit ≈ ∑N
j ̸=i λijtτ

−γ
ij Ej,2010, where

τ
−γ
ij = exp

[
−1.3 logDistij

]
and λijt = exp

[
.15 Eligibilityijt

]
.

The point estimates to calibrate bilateral trade costs and buyer-selling matching frictions in

the second row (−1.3 logDistij and .15 Eligibilityijt) are taken from the average of columns

1 and 2 of Table 10 and the average of columns 2 and 5 of Table 1, respectively. To measure

changes in investment market access, the analogous expressions are:

KMAit ≈ ∑N
j ̸=i λk

jit

(
τk

ji

)−θ
Yk

j,2010, where

(
τk

ji

)−θ
= exp

[
−0.9 logDistji

]
and λk

jit = exp
[
.4 Eligibilityijt

]
.

The point estimates to calibrate bilateral investment costs and investor-investment match-

ing frictions in the second row (−0.9 logDistji and .4 Eligibilityijt) are taken from the aver-

age of columns 3 and 4 of Table 10 and the average of columns 2 and 5 of Table 5, respec-

tively.

For each of the three market access expressions above, we then proceed to quantify log

changes, e.g. ˆTMAi ≈ log(TMA2020
i )− log(TMA2010

i ). With these county-level measures

at hand, we proceed to the quantification. Figures 3-5 and Table 11 present the estimation

results. The average rural origin has experienced a roughly 3% increase in overall access to

real wages in other regions (MMA) due to Hukou reforms passed between 2010-2020; and

a 5.5% increase in urban migration market access (limiting destinations to urban regions

in both periods). Figure 3 plots those changes as a function of percentiles in 2010 GDP per

capita across all counties (rural and urban) in China. Since reductions in migration barriers

due to urban Hukou reforms are unilateral in nature, it is unsurprising that initially poorer

(mostly rural) regions have seen significantly larger increases in migration market access

compared to richer (mostly urban) counties in China.

Table 11 proceeds to quantify the average increase in trade and investment market

access due to Hukou-induced changes in migration market access within the sample of

roughly 1,650 rural origin counties in China. We find that a 10% increase in migration mar-

ket access on average leads to a 1.6% increase in trade market access and a 2% increase

in investment market access. When including province fixed effects, these effects remain
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statistically significant, but slightly decrease in magnitude (1.4% and 1.6% respectively).

These findings suggest a significant amplification of the traditional gains from migration

through previously overlooked knock-on effects of migration linkages on flows of trade

and investment.

Turning to the second question, while the gains in migration market access are concen-

trated among the rural origins over this period, we find that the resulting gains in TMA and

KMA were on average larger among the urban destinations compared to the rural regions.

Figures 4 and 5 plot county-level changes in log TMA and KMA due to Hukou reforms as

a function of initial percentiles of county-level GDP per capita in 2010, again including all

regions of China (rural and urban).

In contrast to Figure 3, we find that gains in both trade and investment market access

were on average larger among the initially richer (mostly urban) counties compared to the

poorer rural regions. In line with these graphs, we find that the gains in TMA were on

average about 45% larger among urban counties compared to rural counties over this time

period, and the gains in KMA were on average about 38% larger. Through the lens of the

model, this is not a general result in the context of lowering migration costs, but is related

to the policy’s empirical context in China: urban destinations tend to implement Hukou re-

forms that affect a large number of rural origins all at once – thus on average gaining access

to a much larger number of markets through reductions in matching frictions compared to

rural origins the other way around.

Because the knock-on gains in TMA and KMA were on average larger among the urban

destinations, real wages in the model would experience upward pressure in these locations,

as can be seen from the market access expressions in the previous section. The direct effect

of reducing migration barriers through Hukou reforms on rural-urban migration has thus

been reinforced by asymmetric gains in trade and investment access that favored the urban

destinations.

Overall, our findings suggest that the recent wave of Chinese Hukou reforms have

(i) brought significant additional gains to rural origins and urban destinations due to in-

creased market integration in trade and investments, and (ii) those gains reinforced the in-

centives for rural-urban migration because they were larger among the urban destinations.

32



6 Conclusion
We investigate the extent to which reductions in rural-urban migration barriers give rise

to additional economic gains for rural origins and urban destinations from knock-on effects

on better market integration between cities and the countryside. To do so, we bring to bear

a unique collection of microdata from China and combine this with a natural experiment

that allows us to trace the effects of local government policies aimed at reducing migration

barriers on migration, trade, and investment flows. We find support for the hypothesis that

rural-urban migration increases market integration through flows of trade and investments

in both directions.

We then interpret these estimates through the lens of a simple spatial equilibrium model

that features several of the well-known market access expressions. This allows us to quan-

tify the implications of China’s Hukou reforms over the past decade on migration market

access among rural counties and the resulting knock-on effects on trade and investment

market access at the regional level. We find evidence in support of a significant amplifica-

tion of the traditional gains from migration through better rural-urban market integration

in trade and investments.

Our findings point to a new source of gains from rural-urban migration within coun-

tries, with implications for origins, destinations and the distribution of economic activity

in space. These findings complement a rich and longstanding literature on rural-urban

migration to inform ongoing policy debates on the role of migration and urbanization for

economic development and spatial inequality.
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7 Figures and tables

Figures

Figure 1: Hukou reforms
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Notes: Figure plots the number of urban county units with any Hukou reform in a given year over
time. See Section 2 for further discussion.

Figure 2: Hukou eligibility
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Notes: Figure plots the share of rural origins’ working-age populations, fixed in 2010, who are
eligible for urban Hukou registration across urban destinations, averaged across bilateral pairs
over time. See Section 2 for further discussion.
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Figure 3: Changes in migration market access due to Hukou reforms 2010-2020
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Notes: Figure plots estimates from local polynomial regression of changes in migration market
access (MMA) over 2010-2020 on percentiles of GDP per capita in 2010 for all (rural and urban)
county units. Shaded area indicates 95% confidence intervals. See Section 5 for further discussion.

Figure 4: Changes in trade market access due to Hukou reforms 2010-2020
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Notes: Figure plots estimates from local polynomial regression of changes in trade market access
(TMA) over 2010-2020 on percentiles of GDP per capita in 2010 for all (rural and urban) county
units. Shaded area indicates 95% confidence intervals. See Section 5 for further discussion.
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Figure 5: Changes in investment market access due to Hukou reforms 2010-2020
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Notes: Figure plots estimates from local polynomial regression of changes in investment market
access (KMA) over 2010-2020 on percentiles of GDP per capita in 2010 for all (rural and urban)
county units. Shaded area indicates 95% confidence intervals. See Section 5 for further discussion.

Tables

Table 1: Migration barriers and rural exports and imports

(1) (2) (3) (4) (5) (6)
Exports Exports Exports Imports Imports Imports

VARIABLES 2014-2018 2014-2018 2014-2018 2014-2018 2014-2018 2014-2018

Eligibility Share 0.184*** 0.152*** 0.122** 0.195*** 0.145*** 0.140***
(0.050) (0.052) (0.051) (0.051) (0.053) (0.047)

Observations 81,648,857 9,221,476 8,292,460 85,153,850 9,977,502 9,051,472

Orig-Dest FE ✓ . . ✓ . .
Orig-Year FE ✓ . . ✓ . .
Dest-Year FE ✓ . . ✓ . .
Orig-Dest-Sec FE . ✓ ✓ . ✓ ✓
Orig-Sec-Year FE . ✓ ✓ . ✓ ✓
Dest-Sec-Year FE . ✓ ✓ . ✓ ✓
Dest-Sec-Year-Dist FE . . ✓ . . ✓
RU-Year-Dist FE . . ✓ . . ✓

Notes: Table reports the PPML estimates from specification (1) for bilateral flows from or to rural
counties. Unit of observation is a county-to-county-by-sector pair in a given year of data. Trade
flows are reported for 34 sectors. We estimate the long difference between 2014 and 2018. Standard
errors are clustered at the level of destination-by-year. * 10%, ** 5%, *** 1% significance levels. See
Section 3 for further discussion.
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Table 2: Migration barriers and numbers of buyers, sellers and pairs

(1) (2) (3) (4) (5) (6)
Exports Exports Exports Imports Imports Imports
N Pairs N Sellers N Buyers N Pairs N Sellers N Buyers

VARIABLES 2014-2018 2014-2018 2014-2018 2014-2018 2014-2018 2014-2018

Eligibility Share 0.274*** 0.100*** 0.232*** 0.275*** 0.064*** 0.241***
(0.064) (0.022) (0.050) (0.061) (0.022) (0.049)

Observations 9,221,476 9,221,476 9,221,476 9,977,502 9,977,502 9,977,502

Orig-Dest-Sec FE ✓ ✓ ✓ ✓ ✓ ✓
Orig-Sec-Year FE ✓ ✓ ✓ ✓ ✓ ✓
Dest-Sec-Year FE ✓ ✓ ✓ ✓ ✓ ✓

Notes: Table reports the PPML estimates from specification (1) for bilateral flows from or to rural
counties. Unit of observation is a county-to-county-by-sector pair in a given year of data. We
estimate the long difference between 2014 and 2018. Standard errors are clustered at the level of
destination-by-year. * 10%, ** 5%, *** 1% significance levels. See Section 3 for further discussion.

Table 3: Channels and robustness

(1) (2) (3) (4) (5) (6)
Existing link Existing link Travel time Travel time Formal only Formal Only

Exports Imports Average Minimum Exports Imports
VARIABLES 2014-2018 2014-2018 2014-2019 2014-2019 2014-2018 2014-2018

Eligibility Share -0.045 0.053 0.060 0.033 0.215*** 0.238***
(0.212) (0.154) (0.130) (0.294) (0.050) (0.051)

Observations 158,832 173,892 8,044,706 8,044,706 8,712,838 9,233,808

Orig-Dest FE . . ✓ ✓ . .
Orig-Year FE . . ✓ ✓ . .
Dest-Year FE . . ✓ ✓ . .
Orig-Dest-Sec FE ✓ ✓ . . ✓ ✓
Orig-Sec-Year FE ✓ ✓ . . ✓ ✓
Dest-Sec-Year FE ✓ ✓ . . ✓ ✓

Notes: Table reports estimates from specification (1) for bilateral flows from or to rural counties.
Columns 1 and 2 report effects from PPML estimation on rural exports and imports among firms
with pre-existing migration linkages on a given bilateral route. Columns 3 and 4 report effects from
a fixed-effects specification with average or minimum travel times (in hours) between bilateral
pairs on the left-hand side, computed across four transport networks: high-speed rail, traditional
rail, roads and highways and controlled-access motorways in 2014 and 2019. Columns 5 and 6
report effects from PPML estimation on rural exports or imports among formal firms that already
reported their transactions in the 2014 VAT data. Standard errors are clustered at the level of
destination-by-year. * 10%, ** 5%, *** 1% significance levels. See Section 3 for further discussion.
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Table 4: Heterogeneity across regions, pairs and sectors - Rural exports

(1) (2) (3) (4) (5) (6)
Exports Exports Exports Exports Exports Exports

All All Agri Manuf All Serv Traded Serv
VARIABLES 2014-2018 2014-2018 2014-2018 2014-2018 2014-2018 2014-2018

Eligibility Share 0.894*** 0.221 0.661*** 0.111*** 0.156** 0.551***
(0.126) (0.154) (0.135) (0.039) (0.067) (0.091)

Elig x Pctl Distance 0.005***
(0.001)

Elig x Education -0.013
(0.015)

Elig x Pctl Output/Pop -0.001
(0.001)

Eligibility Share2 -0.757***
(0.118)

Observations 9,221,476 8,037,614 315,084 3,968,386 4,608,800 2,023,166

Orig-Dest-Sec FE ✓ ✓ ✓ ✓ ✓ ✓
Orig-Sec-Year FE ✓ ✓ ✓ ✓ ✓ ✓
Dest-Sec-Year FE ✓ ✓ ✓ ✓ ✓ ✓

Notes: Table reports the PPML estimates from specification (1) with additional interaction terms
as indicated for bilateral flows from or to rural counties. Standard errors are clustered at the level
of destination-by-year. * 10%, ** 5%, *** 1% significance levels. See Section 3 for further discussion.

Table 5: Migration barriers and rural investment inflows and outflows

(1) (2) (3) (4) (5) (6)
Inflows Inflows Inflows Outflows Outflows Outflows

VARIABLES 2014-2019 2014-2019 2014-2019 2014-2019 2014-2019 2014-2019

Eligibility Share 0.272** 0.437*** 0.553*** 0.274** 0.344** 0.206
(0.110) (0.140) (0.187) (0.127) (0.167) (0.211)

Observations 41,134,202 4,804,286 4,130,456 35,981,763 3,826,712 3,045,392

Orig-Dest FE ✓ . . ✓ . .
Orig-Year FE ✓ . . ✓ . .
Dest-Year FE ✓ . . ✓ . .
Orig-Dest-Sec FE . ✓ ✓ . ✓ ✓
Orig-Sec-Year FE . ✓ ✓ . ✓ ✓
Dest-Sec-Year FE . ✓ ✓ . ✓ ✓
Dest-Sec-Year-Dist FE . . ✓ . . ✓
RU-Year-Dist FE . . ✓ . . ✓

Notes: Table reports the PPML estimates from specification (1) for bilateral flows from or to
rural counties. Unit of observation is a county-to-county-by-sector pair in a given year of data.
Investment flows are reported for 19 sectors. We estimate the long difference between 2014
and 2019. Standard errors are clustered at the level of destination-by-year. * 10%, ** 5%, *** 1%
significance levels. See Section 3 for further discussion.
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Table 6: Placebo test on pre-trends

(1) (2) (3) (4)
Inflows Inflows Outflows Outflows

VARIABLES 2014-2019 2010-2014 2014-2019 2010-2014

Eligibility Share (2014-2019) 0.437*** 0.062 0.344** 0.057
(0.140) (0.165) (0.167) (0.176)

Observations 4,804,286 3,125,814 3,826,712 2,399,398

Orig-Dest-Sec FE ✓ ✓ ✓ ✓
Orig-Sec-Year FE ✓ ✓ ✓ ✓
Dest-Sec-Year FE ✓ ✓ ✓ ✓

Notes: Table reports the PPML estimates from specification (1) for bilateral flows from or to rural
counties. Unit of observation is a county-to-county-by-sector pair in a given year of data. In
Columns 1 and 3, we estimate the long difference between 2014 and 2019. In Columns 2 and 4
we report the long difference between 2010 and 2014. Standard errors are clustered at the level of
destination-by-year. * 10%, ** 5%, *** 1% significance levels. See Section 3 for further discussion.

Table 7: Migration barriers and numbers of investments, investors and pairs

(1) (2) (3) (4) (5) (6)
Inflows Inflows Inflows Outflows Outflows Outflows
N Pairs N Invested N Investor N Pairs N Invested N Investor

VARIABLES 2014-2019 2014-2019 2014-2019 2014-2019 2014-2019 2014-2019

Eligibility Share 0.317*** 0.240*** 0.313*** 0.341*** 0.257*** 0.339***
(0.018) (0.017) (0.017) (0.020) (0.019) (0.018)

Observations 4,804,286 4,804,286 4,804,286 3,826,712 3,826,712 3,826,712

Orig-Dest-Sec FE ✓ ✓ ✓ ✓ ✓ ✓
Orig-Sec-Year FE ✓ ✓ ✓ ✓ ✓ ✓
Dest-Sec-Year FE ✓ ✓ ✓ ✓ ✓ ✓

Notes: Table reports the PPML estimates from specification (1) for bilateral flows from or to rural
counties. Unit of observation is a county-to-county-by-sector pair in a given year of data. We
estimate the long difference between 2014 and 2019. Standard errors are clustered at the level of
destination-by-year. * 10%, ** 5%, *** 1% significance levels. See Section 3 for further discussion.
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Table 8: Heterogeneity across regions, pairs and sectors - Rural investment inflows

(1) (2) (3) (4) (5) (6) (7)
Inflows Inflows Inflows Inflows Inflows Inflows Inflows

All All Agri Manuf Wholesale All Serv Traded Serv
VARIABLES 2014-2019 2014-2019 2014-2019 2014-2019 2014-2019 2014-2019 2014-2019

Eligibility Share 0.415 1.861*** 0.268 0.394 0.710*** 0.639*** 0.602***
(0.378) (0.662) (0.406) (0.408) (0.196) (0.138) (0.193)

Elig x Pctl Distance -0.002
(0.002)

Elig x Education -0.118
(0.075)

Elig x Pctl Output/Pop -0.002
(0.002)

Eligibility Share2 0.179
(0.347)

Observations 4,804,286 4,205,918 740,920 377,292 1,141,268 3,254,878 1,392,214

Orig-Dest-Sec FE ✓ ✓ ✓ ✓ ✓ ✓ ✓
Orig-Sec-Year FE ✓ ✓ ✓ ✓ ✓ ✓ ✓
Dest-Sec-Year FE ✓ ✓ ✓ ✓ ✓ ✓ ✓

Notes: Table reports the PPML estimates from specification (1) with additional interaction terms as indicated for bilateral flows from
or to rural counties. Unit of observation is a county-to-county-by-sector pair in a given year of data. We estimate the long difference
between 2014 and 2019. Standard errors are clustered at the level of destination-by-year. * 10%, ** 5%, *** 1% significance levels. See
Section 3 for further discussion.
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Table 9: Migration barriers and migration

(1) (2) (3) (4)
Migration Migration Migrant Stock Migrant Stock

VARIABLES 2005-10 & 2011-15 2005-10 & 2011-15 2005-2010 2005-2010

Eligibility Share 0.285*** 0.221** 0.123** 0.173***
(0.083) (0.099) (0.058) (0.056)

Observations 226,186 201,818 256,070 229,332

Orig-Dest FE ✓ ✓ ✓ ✓
Orig-Census FE ✓ ✓ . .
Dest-Census FE ✓ . . .
Dest-Dist-Census FE . ✓ . .
RU-Dist-Census FE . ✓ . .
Orig-Year FE . . ✓ ✓
Dest-Year FE . . ✓ .
Dest-Dist-Year FE . . . ✓
RU-Dist-Year FE . . . ✓

Notes: Table reports the PPML estimates from specification (1) for the sum of migration flows from
rural counties during the period 2005-2010 and 2011-2015 in columns 1 and 2. Unit of observation is
a county-to-county pair in a given year of data. Columns 3 and 4 use the bilateral stock of migrants
reported in 2005 and 2010. Standard errors are clustered at the level of destination-by-year. * 10%,
** 5%, *** 1% significance levels. See Section 3 for further discussion.

Table 10: Benchmarking effects to distance elasticities

(1) (2) (3) (4) (5)
Exports Imports Inflows Outflows Migration

VARIABLES 2014 & 2018 2014 & 2018 2014 & 2019 2014 & 2019 2005-10 & 2011-15

Log Distance -1.288*** -1.300*** -0.758*** -0.990*** -2.104***
(0.009) (0.010) (0.013) (0.017) (0.007)

Observations 181,304,014 191,995,489 119,321,909 117,850,582 7,934,477

Orig-Dest-Sec FE . . . . .
Orig-Sec-Year FE ✓ ✓ ✓ ✓ .
Dest-Sec-Year FE ✓ ✓ ✓ ✓ .
Orig-Dest FE . . . . .
Orig-Year FE . . . . ✓
Dest-Year FE . . . . ✓

Notes: Table reports the PPML estimates from specification (1) for bilateral flows from or to rural
counties, but not including origin-destination(-sector) fixed effects so that we can estimate the
bilateral distance elasticites for different types of flows. Origin-time-sector and destination-time-
sector fixed effects are included (for migration only origin-time and destination-time). Standard
errors are clustered at the level of origin-destination pairs in this specification. * 10%, ** 5%, *** 1%
significance levels. See Section 3 for further discussion.
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Table 11: Effect of migration market access on trade and investment market access

(1) (2) (3) (4)
Rural Counties Rural Counties Rural Counties Rural Counties

∆ Log TMA ∆ Log TMA ∆ Log KMA ∆ Log KMA
VARIABLES 2010-2020 2010-2020 2010-2020 2010-2020

∆ Log MMA 0.157*** 0.141*** 0.201*** 0.163***
(0.016) (0.013) (0.031) (0.020)

Observations 1,663 1,663 1,663 1,663
R-squared 0.631 0.812 0.453 0.777

Province FE . ✓ . ✓

Notes: Table presents regression results of changes in log trade (TMA) and investment market
access (KMA) on changes in log migration market access (MMA) due to Hukou reforms passed
2010-2020. The estimation sample is based on roughly 1,650 rural counties. Unit of observation is
a county. Standard errors are clustered at the level of provinces. * 10%, ** 5%, *** 1% significance
levels. See Section 5 for further discussion.
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Appendix - For Online Publication: Rural-Urban Migration
and Market Integration

Appendix 1 presents additional figures and tables referenced in the main text. Appendix 2
provides additional model derivations.

Appendix 1: Additional figures and tables
Figures

Figure A.1: Geography

Notes: Figure shows 2,661 time-consistent county-level units in mainland China covered in our
database. Units in red are urban districts. Units in orange are county-level cities. Units in green are
rural counties. See Section 2 for further discussion.
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Figure A.2: Distance decay in investment flows

0

.5

1

1.5

2

D
ev

ia
tio

ns
 in

 L
og

 In
ve

st
m

en
t V

al
ue

-3 -2 -1 0 1
Deviations in Log Distance

Notes: Figure plots estimates from local polynomial regression of deviations (residuals) in the
logarithm of investment flows on deviations in the logarithm of county-to-county distances.
Deviations are log residuals after conditioning on origin-sector-time and destination-sector-time
fixed effects for both axes. The sample includes all bilateral flows in 2014 and 2019. The shaded
area indicates 95% confidence intervals. See Section 2 for further discussion.
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Figure A.3: Distance decay in trade flows
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Notes: Figure plots estimates from local polynomial regression of deviations (residuals) in the
logarithm of trade flows on deviations in the logarithm of county-to-county distances. Deviations
are log residuals after conditioning on origin-sector-time and destination-sector-time fixed effects
for both axes. The sample includes all bilateral flows in 2014 and 2018. The shaded area indicates
95% confidence intervals. See Section 2 for further discussion.
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Figure A.4: Distance decay in migration flows
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Notes: Figure plots estimates from local polynomial regression of deviations (residuals) in the log-
arithm of migration flows on deviations in the logarithm of county-to-county distances. Deviations
are log residuals after conditioning on origin-time and destination-time fixed effects for both axes.
The sample includes bilateral flows over the period 2005-2010 and 2011-2015. The shaded area
indicates 95% confidence intervals. See Section 2 for further discussion.
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Tables

Table A.1: Summary statistics of county-to-county flows

(1) (2)

Panel A Flows of Trade 2014 & 18
Rural Import Rural Export

Av. No. County-to-county-by-sector Pairs 4,239,706 3,879,593
No. Buyer-seller Matches (in a Given Year) 39,038,030 35,082,105
Average Values in a Pair (10,000 RMB) 1,069.5 1,216.8
SD (53,377.7) (56,041.6)

Panel B Flows of Investment 2014 & 19
Rural Investment Rural Investment

Inflows Outflows

Av. No. County-to-county-by-sector Pairs 1,667,550 1,302,714
No. Investor-Investee Matches (in a Given Year) 3,565,381 2,789,801
Average Values in a Pair (10,000 RMB) 6,516.9 5,008.3
SD (187,640.4) (208,486.6)

Panel C Flows of Investment 2010 & 14
Rural Investment Rural Investment

Inflows Outflows

Av. No. County-to-county-by-sector Pairs 1,101,401 810,720
No. Investor-Investee Matches (in a Given Year) 2,363,461 1,763,765
Average Values in a Pair (10,000 RMB) 10,161.2 8,265.8
SD (240,096.9) (274,914.1)

Notes: Table presents summary statistics for rural imports, rural exports, rural investment inflows,
and rural investment outflows to or from all Chinese counties in the years 2014 and 2018 (trade
flows) or 2019 (investment flows). First row under each panel counts the number of county pairs
by sector with positive flows, then displays the average across the two sample years. Second row
counts the total number of all unique buyer-seller (or investor-investment) matches across county
pairs and sectors in a year (with at least one transaction in that year), then displays the average
of that sum across the two sample years. Third row displays the mean transaction value across
county-county-sector pairs and sample years. See Section 2.2 for further discussion.
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Table A.2: Sectoral shares of county-to-county flows

Rural Import Rural Export Rural Inflow Rural Outflow

Sectoral Share Distribution 2014 & 18 2014 & 18 2014 & 19 2014 & 19

(1) (2) (3) (4) (5) (6) (7) (8)
Value #Pairs Value #Pairs Value #Pairs Value #Pairs

Accommodation and catering 0.025 0.067 0.025 0.063 0.041 0.049 0.041 0.048
Agriculture, forestry, animal
husbandry and fishery

0.015 0.017 0.016 0.018 0.391 0.157 0.367 0.115

Construction 0.041 0.022 0.036 0.021 0.025 0.049 0.028 0.051
Education 0.001 0.001 0.001 0.001 0.002 0.005 0.002 0.005
Electricity, heat, gas, and water
production and supply

0.023 0.009 0.026 0.010 0.002 0.002 0.002 0.002

Entertainment, sports
and culture

0.005 0.007 0.004 0.006 0.007 0.011 0.007 0.012

Finance 0.011 0.017 0.010 0.013 0.004 0.004 0.005 0.005
Health and social work 0.001 0.001 0.001 0.001 0.002 0.002 0.002 0.002
Information transmission,
software and IT services

0.017 0.033 0.016 0.024 0.016 0.029 0.017 0.035

Leasing and business services 0.051 0.071 0.053 0.067 0.053 0.101 0.060 0.110
Manufacturing 0.265 0.204 0.290 0.251 0.059 0.067 0.061 0.065
Mining 0.019 0.002 0.022 0.003 0.001 0.001 0.001 0.001
Real estate 0.007 0.011 0.008 0.010 0.010 0.017 0.010 0.017
Residential services, repairs
and other services

0.018 0.025 0.018 0.023 0.026 0.030 0.025 0.029

Technical services and
scientific research

0.037 0.059 0.030 0.051 0.019 0.040 0.021 0.047

Transportation, warehousing
and postal services

0.029 0.033 0.032 0.038 0.014 0.020 0.014 0.020

Utilities, water conservancy and
environmental services 0.002 0.002 0.002 0.002 0.002 0.004 0.002 0.004

Wholesale and retail trade 0.405 0.395 0.394 0.380 0.272 0.328 0.276 0.341
Other 0.027 0.025 0.017 0.018 0.056 0.084 0.060 0.090

Notes: Table presents sectoral shares of unique firm-to-firm pairs and transaction values across 19
sectors for rural exports, imports, investment inflows and outflows to or from all Chinese counties.
For trade flows (imports and exports), the shares are averaged across the two sample years 2014
and 2018. For investment flows (inflows and outflows), they are averaged for the sample years
2014 and 2019. See Section 2.2 for further discussion.

Appendix 2: Model appendix
From potential to active firms and capitalists
Producers

First, let’s think about the number of active producers located in a given market i. Con-
sider a producer in i who can ship to j with cost c in the home market. The number of
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retailers who buy the producer’s variety is distributed Poisson with parameter

ηij(τijc) = λ
p
ij︸︷︷︸

Likelihood of matching

1︸︷︷︸
Unit measure of potential retailers

(1 − G(1)
j (τijc))︸ ︷︷ ︸

Likelihood of a sale

.

Here, G(1)
j (τijc) is the distribution of the minimum price in j which is

G(1)
j (τijc) =1 − exp(−ρ

p
j (τijc))

=1 − exp

−
N

∑
k=1

λkj

(
τkjw

1−β
k Rβ

k
Zk

)−γ

(τijc)γ


=1 − exp

(
−P−γ

j τ
γ
ij cγ

)
.

Hence, for a producer with cost c, the number of buyers from anywhere is distributed Pois-
son with rate:

ηi(c) =
N

∑
j=1

λijexp
(
−P−γ

j τ
γ
ij cγ

)
.

Thus, the measure of active intermediates in i is:

Fi =
∫ ∞

0
(1 − exp (−ηi(c))) dµii(c).

Retailers

Now, how many varieties are sold in i? Consider the producer in j who can ship to i
with cost c in the home market. The number of producers from j with production cost c in
their home market that a retailer in i matches with is distributed Poisson with rate

ζ ji(τjic) = λ
p
ji︸︷︷︸

Likelihood of matching

dµjj(c)︸ ︷︷ ︸
Measure of potential producers with c

.

Hence, the number of matches between a retailer in i and a producer from j with any pro-
duction cost in its home market is distributed Poisson with rate

ζ ji =
∫ ∞

0
λ

p
jidµjj(c) = λ

p
ji.

Likewise, the number of matches between a retailer in i and producers from anywhere is

ζi =
N

∑
j=1

ζ ji,

and the number of active retailers is:

Si =1 − exp(−ζi).
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Capitalists

The number of capitalists in i who finance firms in j at or below rate R should be dis-
tributed Poisson with parameter

γij(R) = λk
ij︸︷︷︸

Likelihood of matching

Fj︸︷︷︸
Measure of active producers

1︸︷︷︸
Likelihood of a sale

.

Hence, the number of active capitalists in i is distributed Poisson with parameter

γi =
N

∑
j=1

λk
ijFjexp

(
−

N

∑
l=1

λk
ljFj

)
.

Thus, the measure of active capitalists is

Ki =
∫ ∞

0
(1 − exp (−γi)) dµk

ii(R) = 1 − exp (−γi) .

Relating hat-changes in real wages to market access expressions
Using expressions for the numerator and denominator in Wi =

wi
Pi

that we lay out in Sec-
tion 4, we can solve for hat changes in real wages as a function of market access changes as
follows:

Ŵi =Ẑ
1+ψ

1+ψ(1−β)+γβ

i
ˆTMA

1
γ

ψβ
1+βγ+ψ(1−β)

i
ˆKMA

1+γ
γ(θ−1)

ψβ
1+βγ+ψ(1−β)

i π̂
− 1

γ
1+ψ(1−β)

1+βγ+ψ(1−β)

ii
ˆLMA

−β
1+βγ+ψ(1−β)

i ,

where ψ = γ(θ−1)
γ+θ , πii =

(
Rβ

i w1−β
i

ZiPi

)−γ

is the region’s own trade share and LMA is a region

i’s access to workers across space: ∑N
j=1

(1−τm
ji )

ϕ

∑N
l=1

(
wl
Pl
(1−τm

jl )
)ϕ Lj,0.
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