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ABSTRACT
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Digital Roots or Digital Routes? 
Broadband Expansion and the  
Rural-Urban Migration in China
This study investigates broadband internet’s impact on rural-urban migration in China, 

using the Universal Broadband and Telecommunication Services pilot program as a quasi-

experimental setting. Analyzing China Household Finance Survey data (2013-2021) through 

difference-in-differences estimation, we find that improved internet access significantly 

increased rural-urban migration. Effects were strongest in villages with initially low migrant 

populations, locations closer to county centers, and those with better road infrastructure. 

At the individual level, impacts were most pronounced among females, younger people, 

the more educated, and those from higher-income households. Increased attention to 

economic information, rather than enhanced e-commerce opportunities, appears to 

drive these migration decisions. Our findings suggest broadband creates “digital routes” 

facilitating outmigration rather than “digital roots” anchoring residents to rural areas.
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1. Introduction 

Rural connectivity through infrastructure building represents one of the most significant policy 

levers for promoting growth in remote areas. Traditional physical infrastructure like roads 

primarily reduces transportation costs; digital infrastructure has the potential to reshape rural 

economies through distinct mechanisms: by providing instant access to information and 

facilitating knowledge transfer (Aviles, et al. 2016; Fennell et al. 2018). 

Recent studies have documented wide-ranging positive effects of rural internet 

connectivity: boosting agricultural productivity (Kaila and Tarp 2019), spurring firm entry and 

rural industrial development (Kim and Orazem 2017; Whitacre, et al. 2014), and increasing 

household consumption and reducing extreme poverty (Leng 2022; Mora-Rivera and Garcia-

Mora 2021). The growth of e-commerce and digital financial services, enabled by internet 

connectivity in rural areas, has created new economic opportunities and consumption patterns 

(Couture et al. 2021; Munyegera and Matsumoto 2018; Zhang, et al. 2022).  

However, like how physical infrastructure can have unexpected effects on rural 

development, digital connectivity’s impact is not straightforward. Just as better roads can either 

stimulate local economic growth by reducing transaction costs and improving market access 

(Adamopoulos 2025; Dappe and Lebrand 2024; Donaldson 2018; Fiorini and Sanfilippo 2022), 

or accelerate rural-to-urban migration (Asher and Novosad 2020; Morten and Oliveira 2024), 

potentially leading to village depopulation and generating negative externalities (Garg, et al. 

2024), internet connectivity could either anchor population through new rural economic 

opportunities or facilitating their departure by reducing information barriers about urban 

prospects. Understanding this relationship is crucial for evaluating the full impact of rural 

digitalization policies. 
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The impact of internet connectivity on rural-urban migration likely depends on the 

interplay between existing village and individual characteristics. Villages with stronger initial 

connections to urban areas might leverage digital access differently than more isolated 

communities. At the individual level, factors such as age, education, and household resources 

could determine whether internet access primarily creates local opportunities or facilitates 

outmigration. Understanding these potential heterogeneous effects is important for thinking 

about whether digital infrastructure potentially reduces or amplifies existing spatial and social 

disparities. 

China’s experience with rural broadband expansion offers an important case study of 

these dynamics. In 2015, the government launched the Universal Broadband and 

Telecommunication Services Program (UBTS) for rural and remote areas with $22.3 billion in 

funding to achieve 98% broadband coverage in rural villages (The State Council 2015). This 

significant push for rural connectivity raises an important question about its potential impact on 

rural development: Does the expansion of UBTS in rural China create digital roots that anchor 

residents to their villages, or digital routes that facilitate their migration to urban areas? This 

study aims to answer this question.  

To answer this question, we employ a quasi-experimental setting using UBTS pilot 

program to examine the causal relationship between internet connectivity and migration 

decisions. Our analysis uses panel data from the China Household Finance Survey (CHFS 2013-

2021) in which we can identify UBTS pilot villages. Our analysis of pilot village selection 

reveals that the selection was primarily driven by city-level factors rather than individual village 

characteristics. In the following analysis we employ a difference-in-differences (DID) model 
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with individual fixed effects to compare migration patterns between pilot and non-pilot villages 

before and after UBTS implementation.  

Our results provide strong evidence that improved internet connectivity creates digital 

routes rather than digital roots. The UBTS program significantly increased total migration from 

pilot villages by 3.2-3.4 percentage points in 2017-2019, with effects particularly pronounced for 

cross-county migration. These effects are robust to using alternative control groups, including 

comparing pilot villages to non-pilot villages within the same pilot cities to account for the 

importance of city-level factors in pilot village selection, and to examining results based on all 

pilot villages, including the relatively few which implemented UBTS after 2017. Importantly, we 

verify that these migration effects cannot be attributed to other concurrent development 

initiatives, as we find no significant differences between pilot and non-pilot villages in the 

implementation of other public investments such as roads, transportation, water conservation, or 

social programs during this period.  

Our heterogeneity analyses reveal that the program's impact was strongest in villages 

with initially low migrant populations and better infrastructure connectivity to urban areas, 

suggesting that internet access complements existing physical infrastructure in facilitating 

migration. At the individual level, the effects were more pronounced among females, younger 

individuals, those with higher education levels, and individuals from higher-income households. 

These results suggest that internet access may be particularly valuable for individuals with 

greater capacity to process information and act upon newfound urban opportunities, potentially 

exacerbating existing inequalities in migration possibilities. 

We also find that UBTS implementation increased villagers’ attention to economic and 

financial information but did not affect their online shopping behavior. The lack of impact on 
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online shopping suggests that improved internet access isn’t primarily operating through 

increased access to urban consumption goods or by making rural life more comfortable  

factors that might create “digital roots.” Instead, the increased attention to economic and 

financial information suggests that internet connectivity primarily serves as an information 

channel, potentially helping rural residents learn about and evaluate urban employment 

opportunities. This interpretation aligns with the “digital routes” hypothesis, where internet 

access primarily facilitates outward mobility by reducing information frictions rather than by 

improving the quality of rural life through enhanced access to urban amenities.  

By examining internet connectivity and individual rural-to-urban migration decisions in 

China, we make several of key contributions to the literature. First, we advance the literature on 

the impacts of information communication technology (ICT) by revealing its demographic 

effects through rural-to-urban migration. While previous work has extensively documented ICT's 

economic outcomes and social-political effects, 1 and some studies have examined international 

migration or domestic migration in developed countries (Thomas J. Cooke and Shuttleworth 

2018; Thomas John Cooke and Shuttleworth 2017; Grubanov-Boskovic et al. 2021; Pesando et 

al. 2021; Walk, Garimella, and Christia 2023; Winkler 2017), the impact of physical internet 

infrastructure expansion on domestic rural-urban migration decisions in the developing region 

remains understudied.  

 
1 One strand of the ICT impacts literature focuses on economic outcomes and has extensively documented how ICT 
adoption positively affects economic growth, employment, firm productivity, and technology adoption (Akerman, 
Gaarder, and Mogstad 2015; Atasoy 2013; Bahia et al. 2024; S. Chen, Liu, and Song 2020; Czernich et al. 2011; 
Dutz et al. 2017; Greenstein and McDevitt 2011; Hjort and Poulsen 2019; Martey and Armah 2021). Another strand 
of the literature examines political and social outcomes, showing how internet access or usage affects election 
outcomes (Miner 2015), changes political attitudes (Guriev, et al. 2021; Harmel and Yeh 2019), lowers subjective 
well-beings (Nie, Sousa-Poza, and Nimrod 2017; Zhu et al. 2020), impacts gender disparities (Galperin and 
Arcidiacono 2021; Viollaz and Winkler 2022), and influences individual health behaviors ((Amaral-Garcia et al. 
2022; L. Chen and Liu 2022; Ding, et al. 2023).   
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Second, our study contributes to understanding the determining factors of Chinese 

farmers’ rural-urban migration decisions by highlighting the role of digital infrastructure. 

Previous research has established that village characteristics play a fundamental role in migration 

decisions, interacting with individual and household factors to jointly shape migration outcomes 

(Chen et al. 2022; Giles and Mu 2024). For example, institutional variations across villages  

such as differences in national ID card issuance policies (Brauw and Giles 2017) and land tenure 

security (Giles and Mu 2018; Ma and Mu 2020)  significantly affect migration patterns. Other 

research highlights how physical infrastructure, particularly access to high-speed railways, drives 

rural-to-urban mobility (Kong et al. 2021). We advance this literature on how village institutions 

and infrastructure shape migration by demonstrating that village access to digital infrastructure 

acts as another key determinant of rural-urban migration. This focus on digital infrastructure is 

particularly important as China’s focus on rural digital inclusion reflects a broader trend among 

developing countries  Brazil, India, and Indonesia are among other nations implementing 

ambitious broadband expansion programs (BBC 2019; Medina 2020; Mike 2011). Our study thus 

speaks to the broader question of how the digital transformation of rural areas may reshape 

patterns of internal migration, urbanization, and labor market integration in developing regions. 

We also provide insights for policy discussions regarding China’s rural vitalization 

strategy launched in 2018 (Xinhua News 2017). This initiative aims to reduce rural-urban 

migration through industrial investment, agricultural technology advancement, and improved 

rural living conditions. Our results suggest the complexity of such efforts. The digital 

infrastructure  a key component of rural development  can actually accelerate outmigration 

from the rural areas, highlighting potential tensions between different rural development 

objectives and the importance of considering migration incentives for rural retention policies.  



7 
 

The rest of the paper is structured as follows. Section 2 reviews the literature linking 

internet connectivity to migration decisions, examining both theoretical channels and empirical 

evidence on how digital access affects information frictions and mobility choices. Section 3 

introduces China’s broadband strategy and details the implementation of UBTS, providing 

institutional context for our empirical analysis. Section 4 describes our data from CHFS and 

explains our identification strategy using the UBTS pilot program as a quasi-experimental 

setting. Section 5 presents our empirical results on how internet connectivity affects rural-urban 

migration, including heterogeneity analyses across village and individual characteristics. Section 

6 concludes with policy implications and directions for future research. 

2. Internet Connectivity and Migration Decisions  

Internet connectivity has the potential to significantly influence migration decisions through a 

variety of mechanisms, both enabling and hindering human movement. On the enabling side, 

broadband access can facilitate migration by providing enhanced information access, allowing 

individuals to conduct more effective job searches and discover increased employment 

opportunities (Hjort and Poulsen 2019; Kuhn and Mansour 2014). This improved access to job 

market information can lower the barriers to finding non-local jobs, making migration a more 

attractive option. Additionally, internet connectivity strengthens and expands social networks, 

enabling potential migrants to maintain closer ties with friends and family who have already 

moved to urban areas as well as those who have stayed behind, thus providing valuable support 

systems and information channels. 

The internet also plays a crucial role in shaping aspirations and practical considerations 

related to migration. Exposure to information about life in other places can influence individuals’ 

aspirations and increase their desire to migrate, as they become more aware of potential 
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opportunities and lifestyles available elsewhere (Dekker, Engbersen, and Faber 2016; Pesando et 

al. 2021). Furthermore, internet access eases the logistical challenges of migration, such as 

finding housing in the destination place and maintaining communication with those left behind.  

However, improved connectivity can also have hindering effects on migration. By 

enabling better economic opportunities at home, such as improving agricultural-related business 

revenues through better market information and supply chain management (Jensen 2007), 

internet access may reduce the economic incentive to migrate. Additionally, improved amenities 

at home, including better entertainment, communication, and shopping options made possible by 

internet connectivity, can increase the attractiveness of remaining home. Lastly, by lowering the 

costs of engaging in economic activity in remote locations, internet access may make it more 

feasible for individuals to pursue economic opportunities without the need to relocate (Forman et 

al. 2012). 

Existing empirical evidence on the relationship between internet access and migration 

decisions presents a complex and sometimes contradictory picture, varying across specific 

migration contexts. In international migration, several studies have found a positive association 

between internet use and migration tendencies. For instance, Dekker et al. (2016), Pesando et al. 

(2021), and Thulin and Vilhelmson (2014) all demonstrate that internet use is positively 

correlated with both migration aspirations and concrete preparations to migrate. These studies 

emphasize that increased access to information and communication technologies facilitates 

international relocation by providing potential migrants with valuable resources and connections. 

However some studies, such as those by Kotyrlo (2020) and Winkler (2017), indicate a negative 

association, where increased internet penetration in either origin or destination countries is linked 
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to decreased international migration. The improved connectivity seems to have anchored 

individuals to their home countries by enhancing local opportunities or satisfaction.  

Regarding internal migration patterns, the studies on inter-state migration within the 

United States and Ireland found a strong negative effect of ICT use, arguing that better 

connectivity might reduce the need or desire to relocate within a country (Cooke and 

Shuttleworth 2018; Cooke and Shuttleworth 2017).  

3. The Broadband China Strategy and the UBTS 

The Broadband China Strategy, launched in 2013, represents a significant national initiative to 

develop broadband infrastructure as a strategic public utility for China’s economic and social 

development (The State Council 2013). The implementation strategy of the Broadband China 

initiative adopted a differentiated approach for urban and rural areas, recognizing their distinct 

development needs and challenges. While urban areas focused on technological advancement 

and service quality improvements through demonstration cities, rural areas required more 

fundamental infrastructure development and financial support mechanisms.  

The urban implementation strategy centered on creating “Broadband China 

Demonstration Cities”. Starting in 2014, the Ministry of Industry and Information Technology 

(MIIT) and National Development and Reform Commission (NDRC) jointly selected groups of 

demonstration cities annually. These cities served as models for broadband development, 

implementing advanced technologies and innovative applications (General Office of MIIT and 

General Office of NDRC 2014).  

For rural areas, the strategy took the form of the UBTS program. This initiative, 

formalized in 2015, specifically targets rural and remote areas to bridge the digital divide 
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between urban and rural regions. The UBTS program set ambitious goals for rural broadband 

development. By 2020, it aimed to provide broadband access to approximately 50,000 previously 

unconnected administrative villages and upgrade broadband services for over 30 million rural 

households. The target was to achieve broadband coverage in 98% of administrative villages, 

gradually implementing wireless broadband coverage, with a total planned investment exceeding 

140 billion yuan (The State Council 2015).  

UBTS targeted two categories of villages: administrative villages without broadband 

access and those with access speeds below 12Mbps (MF and MIIT 2015). The process began 

with pilot applications from city-level governments, followed by provincial-level review and 

recommendation to central authorities. After pilot regions were selected and central fiscal 

support was allocated, implementing enterprises were chosen through open bidding. Building 

upon the initial UBTS framework, in 2018, MF and MIIT issued a new policy document that 

significantly expanded the program’s implementation (MF and MITT 2018).2 To support broader 

rural development, the UBTS program was integrated with other rural initiatives such as e-

commerce development and poverty alleviation efforts, being explicitly aligned with national 

strategic objectives, particularly the Rural Revitalization Strategy.  

The “Broadband China” strategy has since served as a quasi-natural experiment for 

researchers examining the socioeconomic impacts of digital infrastructure. Employing DID 

designs to exploit the temporal and spatial variations in broadband implementation across China, 

multiple studies have analyzed city-level or provincial panel data from the mid-2000s to late 

2010s, with some incorporating micro-level data from firms or households.  

 
2 The 2018 policy particularly reached to remote villages, border regions, and island areas and provided varying 
levels of support for construction and operating costs in those places.  
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These studies reveal multifaceted socioeconomic effects of broadband development in 

China, spanning urban labor markets, international trade, firm innovation and productivity, 

capital investment, energy usage, and regional inequality. The evidence consistently shows that 

broadband infrastructure creates significant positive spillovers across the Chinese economy, 

though with varying distributional impacts. In labor markets, broadband access doesn’t seem to 

increase overall employment rates, but it substantially improves job quality for low-skilled 

workers and also creates new opportunities in skilled service sectors (Wang et al. 2022; Yu et al. 

2023). At the firm level, broadband infrastructure generates substantial economic benefits 

through various complementary channels. Broadband dramatically enhances firm export 

performance by reducing information frictions and logistics costs, creating a more efficient trade 

ecosystem that benefits firms regardless of regional location (Zhou et al. 2022). This digital 

transformation catalyzes innovation across urban China, which translates into measurable 

productivity increases (Chen et al. 2020; Yang et al. 2022). The improved information 

environment also attracts venture capital, creating a more dynamic entrepreneurial ecosystem (Li 

et al. 2022). Beyond direct economic outcomes, broadband infrastructure also delivers 

environmental benefits by reducing electricity consumption and improving energy efficiency 

(Wang et al. 2022; Wu et al. 2021). 

These studies predominantly focus on urban implementation of the Broadband China 

strategy. The urban emphasis reflects an earlier urban timeline, with demonstration cities selected 

annually beginning in 2014, while the rural implementation through UBTS program only 

formalized in 2015 and gained momentum in 2016. Deng et al. (2023) importantly highlights that 

while digital development improves absolute income levels in both urban and rural areas, it has a 

greater positive impact on urban residents, thus widening the urban-rural income gap — 
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suggesting that without complementary policies, digital infrastructure alone may exacerbate 

existing spatial inequalities. 

4. Data and the Identification Strategy  

The data used in this paper are mostly based on the China Household Finance Survey (CHFS) 

(2013-2021), which was carried out by Southwestern University of Finance and Economics 

biannually from 2013 to 2021, covering 29 provinces, and 1,046 communities. The sample was 

drawn as a three-state stratified sample with probability proportional to population size. All data 

were collected by interviewers using a computer-assisted interviewing system. The household 

survey covers detailed household information including the whereabouts of every household 

member; hence we can identify migrants working outside the village. To investigate individual 

labor allocation decisions, in the main analysis sample we include individuals from households 

with rural hukou who have members living in rural areas. All their household members (aged 16-

60) are included in the analysis, counting those living in urban areas (migrants) and those in the 

rural areas (non-migrants).3 Additionally, we utilize the community survey data for detailed 

village characteristics including distance to the county center, implemented development 

projects, and existing infrastructure. 

From 2016 to 2023, the country implemented nine rounds of the UBTS pilot programs. In 

each round, the Ministry of Industry and Information Technology would announce the list of 

selected cities. A total of 267 cities participated in the program across all nine rounds. Each 

selected city would publish the list of specific pilot administrative villages implementing UBTS. 

 
3 In our regression analyses, we can’t include individuals who moved away with their entire family because we have 
no information about their village of origin. We therefore don’t include them in calculating these migration rates, 
which leads to an underestimation of the actual migration rates. The share of whole family migration is 7.0% in 
2015.  
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Based on our searches of all the selected cities’ official webpages, we compiled program 

information for 147,733 pilot administrative villages nationwide. Based on the list of pilot 

administrative villages, we matched them with the administrative villages in the CHFS data. 

Eventually, 121 administrative villages were successfully matched, accounting for 14.8% of the 

818 surveyed administrative villages. 

Table 1 presents the distribution of villages participating in the UBTS pilot program from 

2016 to 2023, comparing national data with the CHFS sample. This table shows the number and 

percentage of pilot villages implemented each year, allowing us to analyze the temporal pattern 

of program rollout both nationwide and within our study sample. The UBTS pilot program saw 

its most significant implementation in the initial two years in 2016 and 2017, which together 

accounted for 62.2% of all pilot programs (with 45.1% in 2016 and 17.1% in 2017) (Column 3 of 

Table 1).  This front-loaded implementation pattern is also pronounced in the CHFS sample, 

where 74.8% of the pilot villages participated in the first two years (57.7% in 2016 and 17.1% in 

2017) (Column 5 of Table 1), suggesting that early adoption was a key feature of this rural 

telecommunication building initiative.4  

In our main analysis, we first focus on the 92 villages that implemented UBTS during 

2016-2017, excluding the 29 pilot villages that didn’t initiate broadband construction until after 

2018. This decision is based on the concern that, given our data timeline, we lack a sufficiently 

long post-treatment period to effectively study the impacts of these late starters. By focusing on 

 
4 It is important to note that in the CHFS data, among the 697 non-pilot administrative villages, 415 (59.5%) were 
from pilot cities. In our regression analyses, these non-pilot villages in pilot cities form an alternative control group 
to all the non-pilot villages. 
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early adopters, we ensure a more robust and consistent analytical framework with a longer 

observation period after treatment.  

When analyzing the early implementers, a limitation of the CHFS data is its biennial 

collection schedule (2013, 2015, 2017, 2019, 2021), which prevents us from separately 

estimating effects for villages that implemented UBTS in 2016 versus 2017. However, this 

limitation does not significantly affect our analysis for several reasons. First, as shown in Table 

1, the program implementation was heavily front-loaded, with 2016 implementers (57.7% of 

CHFS pilot villages) substantially outnumbering 2017 implementers (17.1%). Second, both 

cohorts represent the early adoption phase of the program and likely share similar characteristics. 

In our analysis, we therefore treat 2015 as the pre-treatment period and 2017 as the first post-

treatment observation, capturing the combined effects of both 2016 and 2017 implementations. 

We later conduct robustness checks by including all 121 pilot villages, including the 29 later 

implementers. 

Our sample reveals diverse initial village and individual characteristics in 2015 (Table 2).  

At the village level, broadband access is relatively widespread, with 77.5% of villages having 

broadband infrastructure, though the actual household connection rate averages only 19.4%.5 

Pilot villages comprising 13.6% of our total sample.6 At the individual level, the sample is 

balanced in gender composition (52.5% male) with an average age of approximately 40 years. 

Educational attainment averages 8.1 years of schooling. Migration patterns show that 18.6% of 

individuals have out-migrated to cities. Annual per capita household income averages 11,309 

 
5 The share of villages with broadband access was 88.03% in 2017 to 93.3% in 2021. The percentage of households 
with broadband connections was 30.77% and 56.22% for these years.   
6 Among villages located in UBTS pilot cities, 21% were selected as pilot villages.  
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yuan 7, with considerable standard deviations indicating significant economic disparities within 

the sample. 

Before we turn to identification strategies for analyzing individual migration decisions, 

we first summarize the differences in observable characteristics between the pilot villages which 

are covered by UBTS and those are not. We estimate the selection equations of the following 

form:  

                                   𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝑣𝑣𝑣𝑣 = 𝑉𝑉𝑣𝑣𝑣𝑣𝑣𝑣,2015𝜙𝜙 + 𝐷𝐷𝑣𝑣 + 𝜀𝜀𝑣𝑣𝑣𝑣𝑣𝑣                                    (1) 

where 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝑣𝑣𝑣𝑣 represents if village 𝑣𝑣 in city 𝑐𝑐 of province 𝑝𝑝 was selected as a pilot village for 

the UBTS program. 𝑉𝑉𝑣𝑣𝑣𝑣𝑣𝑣,2015 is a vector of control variables of village characteristics, all of 

which are dated in 2015, prior to UBTS program implementations.  

Table 3 examines the determinants of UBTS pilot village selection using pre-program village 

characteristics from 2015. The control variables are selected to account for factors that might 

influence both the likelihood of village selection for the UBTS program and migration outcomes. 

These variables include village demographics (the number of registered residents, ethnic 

minority share), economic conditions (cultivated land areas, income per capita), geography 

(distance from county center, administrative area), existing connectivity (broadband access and 

household adoption rates), and social structure (the number of natural villages, presence of 

lineage clans).  

 The results, first based on the province fixed effects model, show villages that were 

already connected to broadband were less likely to be selected as pilot villages, while smaller 

villages by population had a higher likelihood of selection. No other village characteristics are 

 
7 This is equivalent to $1800.40 based on average exchange rate in 2015.  
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significant determinants of the selection. When city fixed effects are introduced in the second 

model, most coefficients lose statistical significance, suggesting that much of the variation in 

selection was driven by city-level factors rather than individual village characteristics.  

While these regressions are primarily descriptive, they helps identify whether program 

selection was based on factors that might independently influence migration decisions. The 

results in Table 3 suggest that the selection process wasn’t strongly determined by observable 

village-level characteristics. 

Understanding the determinants of village selection into UBTS helps us to strategize the 

potential identification of the causal links between internet connection and individual migration 

decisions. Even though this selection is not based on village initial observable characteristics, 

broadband construction under UBTS may be related to village unobservables. In addition, we 

cannot rule out the possibility that individual migration rates might change at different rates in 

the absence of UBTS. To partly address these concerns, we use the panel version of the 

difference-in-differences (DD) estimator in the following equation:  

     𝑀𝑀𝑖𝑖𝑖𝑖𝑣𝑣,𝑡𝑡 = 𝛽𝛽0 + 𝛽𝛽1𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃2016 ×  𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝑣𝑣 +   𝑯𝑯𝒋𝒋𝒋𝒋𝒋𝒋 𝜷𝜷𝟐𝟐 + 𝑌𝑌𝑣𝑣×𝑡𝑡 + 𝜇𝜇𝑖𝑖 + 𝜖𝜖𝑖𝑖𝑖𝑖𝑣𝑣𝑡𝑡               (2) 

in which 𝑀𝑀𝑖𝑖𝑖𝑖𝑣𝑣,𝑡𝑡 denotes the out-migration of individual 𝑃𝑃 in household 𝑗𝑗 of village 𝑣𝑣 in year 𝑃𝑃.  

𝑀𝑀𝑖𝑖𝑖𝑖𝑣𝑣,𝑡𝑡 is a function of their village’s UBTS pilot status 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝑣𝑣. The interaction term 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃2016 ×  𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝑣𝑣identifies the change in migration probability before and after 2016 when 

the UBTS started between the individuals in pilot villages and those in non-pilot villages, 

conditional on all the control variables including a vector of household characteristics 𝐻𝐻𝑖𝑖𝑣𝑣𝑡𝑡 , 

province-specific year fixed effects 𝑌𝑌𝑣𝑣×𝑡𝑡, and individual fixed effects 𝜇𝜇𝑖𝑖 . Household 

characteristics control for time-varying household factors that could affect migration decisions 
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independently of the UBTS program, particularly household demographic composition as 

measured by the number of household members in the following age groups: 0-5, 6-15, 16-30, 50 

and older. The province-specific year fixed effects, allowing different time trends across 

provinces, capture province-specific shocks or trends caused by local economic conditions or 

policy changes that could affect migration. Including individual fixed effects, such as personality 

traits, risk preferences, and unchanging demographic factors, ensure we only use within-person 

variation in migration decisions before and after the UBTS program.  These set of controls help 

isolate the causal effect of UBTS and leaves the interaction term to capture the causal effect of 

UBTS.  

 The key identifying assumption of the above framework is the parallel trends assumption 

 in the absence of UBTS, migration patterns in pilot and non-pilot villages would have 

followed parallel trajectories over time. While this counterfactual cannot be directly observed 

after treatment begins, we can examine whether the trends were indeed parallel before the 

treatment by using the event-study version of this DD estimation which includes interaction 

terms between each specific year dummy and the pilot village status:  

𝑀𝑀𝑖𝑖𝑖𝑖𝑣𝑣,𝑡𝑡 = 𝛾𝛾0 + 𝛾𝛾1𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌2013 ×  𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝑣𝑣 + 𝛾𝛾2𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌2017 ×  𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝑣𝑣 + 𝛾𝛾3𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌2019 × 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝑣𝑣 

                  + 𝛾𝛾4𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌2021 ×  𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑣𝑣𝑣𝑣 +  𝑯𝑯𝒋𝒋𝒋𝒋𝒋𝒋 𝜸𝜸𝟓𝟓 + 𝑌𝑌𝑣𝑣×𝑡𝑡 + 𝜇𝜇𝑖𝑖 + 𝜖𝜖𝑖𝑖𝑖𝑖𝑣𝑣𝑡𝑡                                        (3)  

The coefficients 𝛾𝛾1through 𝛾𝛾4 capture the differences in migration patterns between pilot and 

non-pilot villages for different years, all measured relative to 2015, the year before the UBTS 

started. The coefficient on year 2013 (𝛾𝛾1) measrues pre-trend. The subsequent coefficients 𝛾𝛾2, 

𝛾𝛾3, and 𝛾𝛾4 measure the year-specific impacts of UBTS. As the specification outlined in (3) allows 

us to test the parallel trends and captures potential dynamic effects of UBTS that may evolve 

over time, it is the main estimation methods we adopt in our regress analyses.  
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5. Results 

Before examining the UBTS impact on individual migration decisions, we first seek empirical 

evidence confirming increased internet access in pilot villages. Similar to our approach for 

migration outcomes, we employ an event study methodology to analyze broadband access. This 

event study analysis of UBTS and broadband access is reported in Figure 1, which shows the 

estimated coefficients for the effect of being a UBTS pilot village across different years (2013, 

2017, 2019, and 2021), relative to the baseline year 2015.  

Figure 1 presents results for two key connectivity measures: village-level broadband 

access (Panel A) and the share of households with broadband connections (Panel B). For 

broadband access, we observe insignificant coefficients in 2013, supporting the parallel trends 

assumption prior to UBTS implementation. Following program introduction, pilot villages, 

compared to non-pilot villages, experience approximately 10 percentage and 20 percentage 

points higher broadband access in 2017 and 2021 respectively.  For the household broadband 

share measure, data is only available during 2015-2019, making pre-trend assessment 

impossible. Nevertheless, this measure provides important complementary evidence on the 

intensive margin of broadband adoption. The results show that the share of households with 

broadband connections in pilot villages increased by approximately 10 percentage points by 

2019 relative to non-pilot villages. Together, these findings confirm that the UBTS program 

significantly expanded both village-level internet infrastructure and household-level 

connectivity, establishing the technological foundation through which broadband access might 

influence migration decisions.  
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5.1 Impacts of UBTS on Migration Decisions 

 Now we turn to the program’s impact on migration outcomes. Table 4 presents our 

baseline event study analysis results examining three separate migration outcomes: total 

migration, cross-county migration, and cross-province migration. These results support the 

parallel trends assumption, as indicated by the small and statistically insignificant coefficients for 

2013 across all migration measures. This suggests that pilot and non-pilot villages had similar 

migration trajectories before UBTS implementation.  

The program’s effects begin to emerge in 2017, with UBTS implementation increasing 

total migration by 3.2 percentage points in pilot villages (significant at the 5% level). While the 

coefficients for both cross-county and cross-province migration are positive during this period, 

they are not statistically significant. The impact persists and strengthens slightly in 2019, with 

total migration showing a 3.4 percentage point increase (significant at the 10% level). Notably, 

the 2019 effect appears to be driven primarily by cross-county migration, which shows a 

significant 3.1 percentage point increase. This pattern suggests that improved internet access 

particularly facilitates intermediate-distance migration. 

By 2021, the coefficients across all migration measures become statistically insignificant, 

though they remain positive. This pattern needs to be interpreted within the context of China’s 

COVID pandemic response. From early 2020 through late 2022, China enforced zero-COVID 

policy, implementing extensive control measures that fundamentally altered normal patterns of 

population movement and economic activity across the country (Burki 2023; Liu et al. 2024; 

Yuan 2022). This pandemic experience makes it challenging to disentangle any long-term UBTS 

effects from the impact of COVID-19 and the related pandemic control measures. 
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 Table 5 presents robustness checks for the above main findings, using two different 

control groups. Panel A compares pilot villages to non-pilot villages within the same pilot cities, 

which effectively controls for city-level characteristics and policies that might influence 

migration patterns. Given the hierarchical implementation structure of the UBTS program—

where city governments first applied to become pilot cities before selecting specific villages—

this within-city comparison provides our most credible counterfactual. Cities that applied for 

UBTS likely shared unobserved characteristics related to administrative capacity, development 

priorities, or economic conditions that could independently affect migration trends. By 

comparing villages under the same city-level governance but differing only in UBTS 

implementation status, we minimize potential selection bias.  

The results from this preferred specification strongly support the main findings. The 2013 

pre-treatment effects remain insignificant across all migration measures, confirming the parallel 

trends assumption. In 2017, the program shows a significant 3.1 percentage point increase in 

total migration. The effects become stronger and more significant in 2019, with a 3.7 percentage 

point increase in total migration, driven by increases in both cross-county migration and cross-

province migration (2.6 percentage points). Again, in 2021, while the effects remain positive, 

they become statistically insignificant.  

Panel B presents an alternative specification comparing pilot villages to those in non-pilot 

cities. While this specification also shows insignificant pre-treatment effects and significant 

migration increases post-implementation, the magnitudes are notably larger. Total migration 

increases by 4.9 percentage points in 2017, primarily driven by cross-county migration (4.7 

percentage points). However, these larger effects likely reflect not only the UBTS impact but 

also unobserved city-level differences that influenced program participation decisions. Since our 
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analysis of selection factors (Table 3) revealed the importance of city-level application in the 

implementation process, the within-pilot-city comparison in Panel A produces more conservative 

and reliable estimates that better isolate the causal effect of the UBTS program.  

To further verify the robustness of our findings, we extend our analysis to include all 

UBTS pilot villages implemented between 2016 and 2021. This expanded sample adds 29 

villages that implemented the program after 2017, creating variation in treatment timing across 

villages. Given this staggered implementation design, we apply the dynamic semi-parametric 

DID estimator proposed by Callaway and Sant’Anna (2021), which is designed to handle 

multiple time periods and heterogenous treatment timing.  

Figure 2 reports these results. The estimates continue to show no significant pre-trends 

before UBTS implementation across all three migration measures. Total migration (top panel) 

shows the largest and most significant impact, increasing by approximately 3-4 percentage points 

after UBTS implementation. Cross-county migration (middle panel) also shows a statistically 

significant positive effect, though with a smaller magnitude of around 2 percentage points. For 

cross-province migration (bottom panel), the point estimates suggest a positive effect of similar 

magnitude to cross-county migration, but these effects are not statistically significant at 

conventional levels.  

In sum, our core analyses using the early-implementing villages (Tables 4 and 5) and our 

extended analysis including all pilot villages (Figure 2) show a consistent finding: the UBTS 

program has significant positive effects on migration, increasing migration rates by 

approximately 3-4 percentage points. This robust pattern persists across different control group 

specifications and estimation approaches.  
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A key concern in identifying the causal effect of the UBTS program on migration is that 

pilot villages might have simultaneously received other development programs or infrastructure 

improvements. If this were the case, the increased migration we observe could be attributed to 

these other interventions rather than the UBTS program itself. To address this concern, we 

examine six different types of development projects recorded in our data: road infrastructure, 

other transportation projects, water conservation construction, cultural and entertainment 

facilities, social security programs, and social organization development. Figure 3 presents the 

corresponding results.  

It’s important to note that data for road types is missing in the 2015 survey, and for other 

infrastructure variables, data collection only began in 2015. This means we cannot test pre-trends 

for any of these infrastructure variables, as we lack either 2013 data or 2015 data. Despite this 

limitation, the analysis remains valid for our purposes. The key question is not whether these 

infrastructures were developing in parallel before UBTS implementation, but whether their post-

implementation trajectories correlate with UBTS rollout in ways that could explain our migration 

findings. 

As Figure 3 clearly shows, none of these alternative infrastructure measures exhibit 

significant increases in pilot villages after UBTS implementation. The absence of post-treatment 

effects for these other infrastructure developments strongly supports our conclusion that the 

migration effects we observe are specifically attributable to broadband access rather than 

concurrent infrastructure improvements. Even without pre-trend validation, the lack of 

differential post-UBTS infrastructure development between pilot and non-pilot villages 

effectively rules out these alternative explanations for our main findings. 
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5.2 Heterogeneities in Migration Effects  

Having established the overall impact of UBTS on migration decisions, we now examine 

whether these effects vary across different village and individual pre-program characteristics. 

This heterogeneity analysis may illuminate potential mechanisms through which broadband 

access affects migration decisions by showing which contextual factors amplify or attenuate the 

effects. Additionally, heterogeneity analysis can reveal whether broadband expansion reduces or 

exacerbates existing inequalities in migration opportunities. Tables 6 and 7 present these 

heterogeneity analyses for village-level and individual-level characteristics, respectively. 

For our village-level heterogeneity analysis in Table 6, we use village characteristics 

primarily measured from 2015 data to form subgroups, except for road condition variables which 

come from 2013 (as this information was not collected in 2015). At the village level, several 

clear patterns emerge. First, villages with initially low migrant population shares (below the 

sample median in 2015) saw larger increases in migration following UBTS implementation  

4.3 percentage points in 2017 compared to insignificant effects in villages with higher initial 

migration. Second, the program’s effects were stronger in villages closer to county centers (less 

than 25km), with significant increases of 6.5 percentage points in 2017 and 9.0 percentage points 

in 2019, whereas more remote villages showed no significant changes. Third, villages with better 

initial road conditions (asphalt/cement roads rather than sand/gravel/dirt roads) experienced 

larger migration responses, with a significant 5.9 percentage point increase in 2017. Finally, 

villages at lower altitudes (below the sample median) showed significant migration increases of 

6.2 percentage points in 2017 and 5.4 percentage points in 2019, while higher-altitude villages 

saw no significant effects. 
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These heterogeneity results reveal important insights about how internet connectivity 

interacts with pre-existing village conditions to influence migration outcomes. The stronger 

effects in villages with lower initial migration rates suggest that internet access may serve as a 

substitute for migration networks, providing information and connections that were previously 

only available through social ties. By democratizing access to information about distant 

opportunities, broadband helps equalize migration possibilities for communities that lacked 

established migration patterns. Meanwhile, the concentration of effects in villages closer to 

county centers, with better road infrastructure, and at lower altitudes demonstrates that digital 

connectivity complements geographic advantages and physical infrastructure rather than 

compensating for their absence. This complementarity indicates that broadband access magnifies 

pre-existing locational advantages rather than leveling the playing field for more remote or 

isolated communities. The digital infrastructure appears most effective when layered upon 

adequate physical infrastructure, suggesting that internet connectivity alone may be insufficient 

to overcome fundamental geographic disadvantages. 

For our individual-level heterogeneity analysis in Table 7, we examine how UBTS 

impacts vary across demographic and socioeconomic characteristics measured in 2015. The 

results show UBTS significantly increased migration primarily among females, younger 

individuals (age ≤ 40), more educated individuals (>6 years of schooling), and those from 

higher-income households ≥median income), while their counterparts experienced positive but 

statistically insignificant effects. 

The stronger effects for females are particularly noteworthy, suggesting that internet 

connectivity may help overcome gender-specific barriers to mobility by providing alternative 

information channels beyond traditional, often male-dominated social networks. This finding 
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hints at the potential for digital connectivity to promote greater gender equality in migration 

opportunities. Whereas the overall pattern also raises concerns about digital infrastructure 

potentially exacerbating existing inequalities. Education appears crucial for effectively utilizing 

online information about distant labor markets, while higher household income likely provides 

the financial resources necessary to act upon newfound opportunities. Similarly, younger 

individuals may possess greater digital literacy and face fewer family constraints when 

responding to opportunities discovered online. By disproportionately benefiting those who 

already possess advantageous individual characteristics (education, income, youth), internet 

connectivity may widen the gap between those who can and cannot migrate for better 

opportunities. 

5.3 Mechanisms: Information-Seeking Behavior and Consumption Patterns 

To understand the mechanisms driving the migration effects, we examine how UBTS influenced 

information-seeking and consumption behavior (Figure 4). Event study analyses show that 

UBTS implementation significantly increased villagers’ attention to economic and financial 

information in pilot villages. By 2019, residents in UBTS villages were approximately 8 

percentage points more likely to report paying close attention to economic and financial news 

compared to their counterparts in non-pilot villages.  

In contrast, the program had no discernible impact on online shopping behavior: neither 

the probability of engaging in online shopping nor the value of online expenditures showed any 

significant changes in response to UBTS implementation across all post-treatment years. The 

coefficients for both shopping-related outcomes remain statistically insignificant and close to 

zero throughout the study period.  
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These findings suggest that improved internet access primarily operates through an 

information channel—helping rural residents learn about and evaluate urban opportunities—

rather than by enhancing rural life through expanded access to goods and services via e-

commerce. The increased attention to economic information likely facilitates better awareness of 

employment opportunities, wage differentials, and living conditions in potential migration 

destinations. This information-focused mechanism is consistent with our heterogeneity findings, 

particularly the stronger effects among more educated individuals who may be better positioned 

to process and act upon economic information obtained online. 

6. Conclusion 

This study examines how rural broadband expansion affects internal migration in China by 

analyzing the implementation of the UBTS program. Using panel data and a difference-in-

differences approach, we find that improved internet access significantly increases rural-urban 

migration, particularly cross-county movement. The program increased total migration by 3.2-

3.4 percentage points in pilot villages during 2017-2019, with effects strongest in villages close 

to county centers and those with good road infrastructure. At the individual level, the impacts 

were larger for females, younger individuals, those with higher education, and individuals from 

high-income households. Our analysis of mechanisms suggests that increased access to economic 

information, rather than enhanced e-commerce opportunities, drives these migration decisions. 

These findings have important implications for rural development policies. While digital 

infrastructure is often promoted as a tool for rural revitalization, our results suggest it may 

actually accelerate rural-urban migration by reducing information barriers about urban 

opportunities. This highlights potential tensions between different rural development objectives: 
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efforts to enhance rural connectivity may conflict with goals of maintaining rural population 

stability.  

Related to this issue, our findings raise a couple of important questions for future 

research. First, understanding how digital infrastructure interacts with other development 

initiatives, such as agricultural technology extension and village enterprise initiatives, in shaping 

migration decisions warrants further investigation. The interplay between digital connectivity 

and these programs could either amplify or dampen migration incentives. For example, if 

internet access enhances the effectiveness of agricultural extension services or facilitates rural 

entrepreneurship, it might help retain rural population. Conversely, if digital connectivity 

primarily helps rural residents better leverage urban opportunities, it could accelerate migration 

despite other rural development efforts. 

 Second, our finding that broadband access particularly affects migration through 

information channels suggests the need to examine how digital technology reduces specific 

information barriers in migration decisions. Future research could disentangle whether internet 

access primarily helps rural residents overcome information constraints about labor market 

opportunities—such as job availability, skill requirements, and wage distributions—or whether it 

mainly provides information about urban living conditions, including housing costs, public 

services, and amenities. Understanding the relative importance of labor market information 

versus information about urban living costs and amenities would illuminate the nature of 

information frictions in migration decisions and help design more targeted policies to support 

rural-urban labor market integration. 



28 
 

References:  

Adamopoulos, Tasso. 2025. “Spatial Integration and Agricultural Productivity: Quantifying the 
Impact of New Roads.” American Economic Journal: Macroeconomics 17(1): 343–78. 
doi:10.1257/mac.20200149. 

Akerman, Anders, Ingvil Gaarder, and Magne Mogstad. 2015. “The Skill Complementarity of 
Broadband Internet.” The Quarterly Journal of Economics 130(4): 1781–1824. 
doi:10.1093/qje/qjv028. 

Amaral-Garcia, Sofia, Mattia Nardotto, Carol Propper, and Tommaso Valletti. 2022. “Mums Go 
Online: Is the Internet Changing the Demand for Health Care?” The Review of Economics 
and Statistics 104(6): 1157–73. doi:10.1162/rest_a_01033. 

Asher, Sam, and Paul Novosad. 2020. “Rural Roads and Local Economic Development.” 
American Economic Review 110(3): 797–823. doi:10.1257/aer.20180268. 

Atasoy, Hilal. 2013. “The Effects of Broadband Internet Expansion on Labor Market Outcomes.” 
Industrial and Labor Relations Review 66(2): 315–45. 

Aviles, Judith Mariscal, Sebastian Benitez Larghi, and Maria Angelica Martinez Aguayo. 2016. 
“The Informational Life of the Poor: A Study of Digital Access in Three Mexican 
Towns.” Telecommunications Policy 40(7): 661–72. doi:10.1016/j.telpol.2015.11.001. 

Bahia, Kalvin, Pau Castells, Genaro Cruz, Takaaki Masaki, Xavier Pedrós, Tobias Pfutze, Carlos 
Rodríguez-Castelán, and Hernán Winkler. 2024. “The Welfare Effects of Mobile 
Broadband Internet: Evidence from Nigeria.” Journal of Development Economics 170: 
103314. doi:10.1016/j.jdeveco.2024.103314. 

BBC. 2019. “India Election 2019: When Will Broadband Reach All Villages?” 
https://www.bbc.com/news/world-asia-india-47053526 (January 21, 2025). 

Brauw, Alan de, and John Giles. 2017. “Migrant Opportunity and the Educational Attainment of 
Youth in Rural China.” Journal of Human Resources 52(1): 272–311. 
doi:10.3368/jhr.52.1.0813-5900R. 

Burki, Talha. 2023. “Moving Away from Zero COVID in China.” The Lancet Respiratory 
Medicine 11(2): 132. doi:10.1016/S2213-2600(22)00508-2. 

Callaway, Brantly, and Pedro H. C. Sant’Anna. 2021. “Difference-in-Differences with Multiple 
Time Periods.” Journal of Econometrics 225(2): 200–230. 
doi:10.1016/j.jeconom.2020.12.001. 

Chen, Lipeng, and Wanlin Liu. 2022. “The Effect of Internet Access on Body Weight: Evidence 
from China.” Journal of Health Economics 85: 102670. 
doi:10.1016/j.jhealeco.2022.102670. 



29 
 

Chen, Shiyi, Wanlin Liu, and Hong Song. 2020. “Broadband Internet, Firm Performance, and 
Worker Welfare: Evidence and Mechanism.” Economic Inquiry 58(3): 1146–66. 

Chen, Zhenxiang, Yao Lu, and Donald J. Treiman. 2022. “Determinants and Consequences of 
Rural-to-Urban Migration Patterns in China: Evidence from Sequence Analysis.” 
Population, Space and Place 28(2): e2493. doi:10.1002/psp.2493. 

Cooke, Thomas J., and Ian Shuttleworth. 2018. “The Effects of Information and Communication 
Technologies on Residential Mobility and Migration.” Population, Space and Place 
24(3): e2111. doi:10.1002/psp.2111. 

Cooke, Thomas John, and Ian Shuttleworth. 2017. “Migration and the Internet.” Migration 
Letters 14(3): 331–42. doi:10.59670/ml.v14i3.347. 

Couture, Victor, Benjamin Faber, Yizhen Gu, and Lizhi Liu. 2021. “Connecting the Countryside 
via E-Commerce: Evidence from China.” American Economic Review: Insights 3(1): 35–
50. doi:10.1257/aeri.20190382. 

Czernich, Nina, Oliver Falck, Tobias Kretschmer, and Ludger Woessmann. 2011. “Broadband 
Infrastructure and Economic Growth.” The Economic Journal 121(552): 505–32. 
doi:10.1111/j.1468-0297.2011.02420.x. 

Dappe, Matias Herrera, and Mathilde Lebrand. 2024. “Infrastructure and Structural Change in 
Africa.” World Bank Economic Review 38(3): 483–513. 

Dekker, Rianne, Godfried Engbersen, and Marije Faber. 2016. “The Use of Online Media in 
Migration Networks.” Population, Space and Place 22(6): 539–51. 
doi:10.1002/psp.1938. 

Ding, Xiangyuan, Luoqi Yuan, and Yi Zhou. 2023. “Internet Access and Older Adults’ Health: 
Evidence from China.” China Economic Review 82: 102047. 
doi:10.1016/j.chieco.2023.102047. 

Donaldson, Dave. 2018. “Railroads of the Raj: Estimating the Impact of Transportation 
Infrastructure.” American Economic Review 108(4–5): 899–934. 
doi:10.1257/aer.20101199. 

Dutz, Mark A., Lucas Ferreira Mation, Stephen D. O’Connell, and Robert D. Willig. 2017. 
“Economy-Wide and Sectoral Impacts on Workers of Brazil’s Internet Rollout.” Forum 
for Social Economics 46(2): 160–77. doi:10.1080/07360932.2017.1307137. 

Fennell, Shailaja, Prabhjot Kaur, Ashok Jhunjhunwala, Deapika Narayanan, Charles Loyola, 
Jaskiran Bedi, and Yaadveer Singh. 2018. “Examining Linkages between Smart Villages 
and Smart Cities: Learning from Rural Youth Accessing the Internet in India.” 
Telecommunications Policy 42(10): 810–23. doi:10.1016/j.telpol.2018.06.002. 

Fiorini, Matteo, and Marco Sanfilippo. 2022. “Roads and Jobs in Ethiopia.” World Bank 
Economic Review 36(4): 999–1020. doi:10.1093/wber/lhac018. 



30 
 

Forman, Chris, Avi Goldfarb, and Shane Greenstein. 2012. “The Internet and Local Wages: A 
Puzzle.” American Economic Review 102(1): 556–75. 

Galperin, Hernan, and Malena Arcidiacono. 2021. “Employment and the Gender Digital Divide 
in Latin America: A Decomposition Analysis.” Telecommunications Policy 45(7). 
doi:10.1016/j.telpol.2021.102166. 

Garg, Teevrat, Maulik Jagnani, and Hemant K. Pullabhotla. 2024. “Rural Roads, Farm Labor 
Exits, and Crop Fires.” American Economic Journal: Economic Policy 16(3): 420–50. 
doi:10.1257/pol.20220422. 

General Office of the Ministry of Industry and Information Technology and General Office of the 
National Development and Reform Commission. 2014. “Notice on Launching the Work 
of Creating ‘Broadband China’ Demonstration Cities (Urban Agglomerations).” 
https://www.gov.cn/gzdt/2014-01/16/content_2568722.htm (February 28, 2025). 

Giles, John, and Ren Mu. 2018. “Village Political Economy, Land Tenure Insecurity, and the 
Rural to Urban Migration Decision: Evidence from China.” American Journal of 
Agricultural Economics 100(2): 521–44. 

Giles, John, and Ren Mu. 2024. “Migration, Growth, and Poverty Reduction in Rural China: 
Retrospect and Prospects.” The World Bank Research Observer: lkae013. 
doi:10.1093/wbro/lkae013. 

Greenstein, Shane, and Ryan C. McDevitt. 2011. “The Broadband Bonus: Estimating Broadband 
Internet’s Economic Value.” Telecommunications Policy 35(7): 617–32. 
doi:10.1016/j.telpol.2011.05.001. 

Grubanov-Boskovic, Sara, Sona Kalantaryan, Silvia Migali, and Marco Scipioni. 2021. “The 
Impact of the Internet on Migration Aspirations and Intentions.” Migration Studies 9(4): 
1807–22. doi:10.1093/migration/mnab049. 

Guriev, Sergei, Nikita Melnikov, and Ekaterina Zhuravskaya. 2021. “3G Internet and Confidence 
in Government.” Quarterly Journal of Economics 136(4): 2533–2613. 

Harmel, Robert, and Yao-Yuan Yeh. 2019. “Impacts of Internet on Openness to Change in China: 
Millennials versus Pre-Millennials.” Social Science Quarterly 100(5): 1744–54. 

Hjort, Jonas, and Jonas Poulsen. 2019. “The Arrival of Fast Internet and Employment in Africa.” 
American Economic Review 109(3): 1032–79. doi:10.1257/aer.20161385. 

Jensen, Robert. 2007. “The Digital Provide: Information (Technology), Market Performance, and 
Welfare in the South Indian Fisheries Sector*.” The Quarterly Journal of Economics 
122(3): 879–924. doi:10.1162/qjec.122.3.879. 

Kaila, Heidi, and Finn Tarp. 2019. “Can the Internet Improve Agricultural Production? Evidence 
from Viet Nam.” Agricultural Economics 50(6): 675–91. 



31 
 

Kim, Younjun, and Peter F. Orazem. 2017. “Broadband Internet and New Firm Location 
Decisions in Rural Areas.” American Journal of Agricultural Economics 99(1): aaw082. 
doi:10.1093/ajae/aaw082. 

Kong, Dongmin, Lihua Liu, and Zhiqing Yang. 2021. “High-Speed Rails and Rural-Urban 
Migrants’ Wages.” Economic Modelling 94: 1030–42. 
doi:10.1016/j.econmod.2020.02.043. 

Kotyrlo, Elena. 2020. “Impact of Modern Information and Communication Tools on 
International Migration.” International Migration 58(4): 195–213. 
doi:10.1111/imig.12677. 

Kuhn, Peter, and Hani Mansour. 2014. “Is Internet Job Search Still Ineffective?” The Economic 
Journal 124(581): 1213–33. doi:10.1111/ecoj.12119. 

Leng, Xuan. 2022. “Digital Revolution and Rural Family Income: Evidence from China.” 
Journal of Rural Studies 94: 336–43. doi:10.1016/j.jrurstud.2022.07.004. 

Li, Wenfei, Donghui Li, and Shijie Yang. 2022. “The Impact of Internet Penetration on Venture 
Capital Investments: Evidence from a Quasi-Natural Experiment.” Journal of Corporate 
Finance 76. doi:10.1016/j.jcorpfin.2022.102281. 

Liu, Yanyan, Shuang Ma, and Ren Mu. 2024. “Pandemic Experiences and the Post-Lockdown 
Economic Recovery: Evidence from China.” China Economic Review 84: 102125. 
doi:10.1016/j.chieco.2024.102125. 

Ma, Shuang, and Ren Mu. 2020. “Forced off the Farm? Farmers’ Labor Allocation Response to 
Land Requisition in China.” World Development 132: 104980. 
doi:10.1016/j.worlddev.2020.104980. 

Martey, Edward, and Ralph Armah. 2021. “Welfare Effect of International Migration on the Left-
Behind in Ghana: Evidence from Machine Learning.” Migration Studies 9(3): 872–95. 

Medina, Ayman Falak. 2020. “Indonesia’s Palapa Ring: Bringing Connectivity to the 
Archipelago.” ASEAN Business News. https://www.aseanbriefing.com/news/indonesias-
palapa-ring-bringing-connectivity-archipelago/ (January 21, 2025). 

Mike, Jensen. 2011. Brazil - Broadband in Brazil : A Multipronged Public Sector Approach to 
Digital Inclusion. . Text/HTML. 
https://documents.worldbank.org/pt/publication/documents-
reports/documentdetail/906401468338682300/Brazil-Broadband-in-Brazil-a-
multipronged-public-sector-approach-to-digital-inclusion (January 21, 2025). 

Miner, Luke. 2015. “The Unintended Consequences of Internet Diffusion: Evidence from 
Malaysia.” Journal of Public Economics 132: 66–78. doi:10.1016/j.jpubeco.2015.10.002. 



32 
 

Mora-Rivera, Jorge, and Fernando Garcia-Mora. 2021. “Internet Access and Poverty Reduction: 
Evidence from Rural and Urban Mexico.” Telecommunications Policy 45(2). 
doi:10.1016/j.telpol.2020.102076. 

Morten, Melanie, and Jaqueline Oliveira. 2024. “The Effects of Roads on Trade and Migration: 
Evidence from a Planned Capital City.” American Economic Journal: Applied Economics 
16(2): 389–421. doi:10.1257/app.20180487. 

Munyegera, Ggombe Kasim, and Tomoya Matsumoto. 2018. “ICT for Financial Access: Mobile 
Money and the Financial Behavior of Rural Households in Uganda.” Review of 
Development Economics 22(1): 45–66. 

Nie, Peng, Alfonso Sousa-Poza, and Galit Nimrod. 2017. “Internet Use and Subjective Well-
Being in China.” Social Indicators Research 132(1): 489–516. doi:10.1007/s11205-015-
1227-8. 

Pesando, Luca Maria, Valentina Rotondi, Manuela Stranges, Ridhi Kashyap, and Francesco C. 
Billari. 2021. “The Internetization of International Migration.” Population and 
Development Review 47(1): 79–111. 

The Ministry of Finance and Ministry of Industry and Information Technology. 2015. “Notice on 
Launching the Telecommunications Universal Service Pilot Work.” 
https://m.mof.gov.cn/czxw/201512/t20151225_1632388.htm (December 4, 2024). 

The Ministry of Finance and Ministry of Industry and Information Technology. 2018. “Notice on 
Deepening the Implementation of Universal Telecommunications Service Pilot Work.” 
https://www.gov.cn/zhengce/zhengceku/2018-12/31/content_5439407.htm (December 4, 
2024). 

The State Council. 2013. “Notice of the State Council on Issuing the ‘Broadband China’ Strategy 
and Implementation Plan.” https://www.gov.cn/zwgk/2013-08/17/content_2468348.htm 
(February 28, 2025). 

The State Council. 2015. “Li Keqiang Chairs State Council Executive Meeting (October 14, 
2015).” https://www.gov.cn/guowuyuan/2015-10/14/content_2946877.htm (October 7, 
2024). 

Thulin, Eva, and Bertil Vilhelmson. 2014. “Virtual Practices and Migration Plans: A Qualitative 
Study of Urban Young Adults.” Population, Space and Place 20(5): 389–401. 
doi:10.1002/psp.1766. 

Viollaz, MARIANA, and Hernan Winkler. 2022. “Does the Internet Reduce Gender Gaps? The 
Case of Jordan.” The Journal of Development Studies 58(3): 436–53. 
doi:10.1080/00220388.2021.1965127. 

Walk, Erin, Kiran Garimella, and Fotini Christia. 2023. “Displacement and Return in the Internet 
Era: Social Media for Monitoring Migration Decisions in Northern Syria.” World 
Development 168: 106268. doi:10.1016/j.worlddev.2023.106268. 



33 
 

Wang, Qing, Wenjing Xu, Yanghua Huang, and Jidong Yang. 2022. “The Effect of Fast Internet 
on Employment: Evidence from a Large Broadband Expansion Program in China.” China 
and World Economy 30(3): 100–134. 

Wang, Qingxi, An Hu, and Zhihua Tian. 2022. “Digital Transformation and Electricity 
Consumption: Evidence from the Broadband China Pilot Policy.” Energy Economics 115: 
106346. doi:10.1016/j.eneco.2022.106346. 

Whitacre, Brian, Roberto Gallardo, and Sharon Strover. 2014. “Broadband׳s Contribution to 
Economic Growth in Rural Areas: Moving towards a Causal Relationship.” 
Telecommunications Policy 38(11): 1011–23. doi:10.1016/j.telpol.2014.05.005. 

Winkler, Hernan. 2017. “How Does the Internet Affect Migration Decisions?” Applied 
Economics Letters 24(16–18): 1194–98. 

Wu, Haitao, Yu Hao, Siyu Ren, Xiaodong Yang, and Guo Xie. 2021. “Does Internet 
Development Improve Green Total Factor Energy Efficiency? Evidence from China.” 
Energy Policy 153: 112247. doi:10.1016/j.enpol.2021.112247. 

Xinhua News. 2017. “Full Text of Xi Jinping’s Report at 19th CPC National Congress - Xinhua | 
English.News.Cn.” http://www.xinhuanet.com/english/special/2017-
11/03/c_136725942.htm (February 7, 2025). 

Yang, Mengjun, Shilin Zheng, and Lin Zhou. 2022. “Broadband Internet and Enterprise 
Innovation.” China Economic Review 74: 101802. doi:10.1016/j.chieco.2022.101802. 

Yu, Li, Tiemeng Ma, Sirong Wu, and Zhuoyang Lyu. 2023. “How Does Broadband Internet 
Affect Firm-Level Labor Misallocation: The Role of Information Frictions.” China 
Economic Review 82: 102067. doi:10.1016/j.chieco.2023.102067. 

Yuan, Shawn. 2022. “Zero COVID in China: What Next?” The Lancet 399(10338): 1856–57. 
doi:10.1016/S0140-6736(22)00873-X. 

Zhang, Jiaping, Huirong Zhang, and Xiaomei Gong. 2022. “Mobile Payment and Rural 
Household Consumption: Evidence from China.” Telecommunications Policy 46(3). 
doi:10.1016/j.telpol.2021.102276. 

Zhou, Fengxiu, Huwei Wen, and Chien-Chiang Lee. 2022. “Broadband Infrastructure and Export 
Growth.” Telecommunications Policy 46(5): 102347. doi:10.1016/j.telpol.2022.102347. 

Zhu, Zhongkun, Wanglin Ma, Alfonso Sousa-Poza, and Chenxin Leng. 2020. “The Effect of 
Internet Usage on Perceptions of Social Fairness: Evidence from Rural China.” China 
Economic Review 62. doi:10.1016/j.chieco.2020.101508. 

 

  



34 
 

 Table 1. The UBTS Pilot Village Distribution: National Data and CHFS Sample  

Program 
Implementation 

Year 

# of pilot 
villages 

nationwide 
Ratio 

# of pilot 
villages 
in CHFS 

Ratio 

2016 66,606 45.1% 71 58.7% 
2017 25,241 17.1% 21 17.4% 

2018 8,389 5.7% 4 3.3% 

2019 13,980 9.5% 11 9.1% 

2020 9,655 6.5% 5 4.1% 

2021 14,869 10.1% 3 2.5% 

2022 6,230 4.2% 4 3.3% 

2023 2,763 1.9% 1 0.8% 

Total 147,733 100.0% 121 100% 
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Table 2. Summary Statistics of Initial Village and Individual Characteristics (2015) 
 

Means S.d. 

Village characteristics  
Village broadband access 0.775 0.412 
Share of households connected to broadband 0.194 0.258 
Proportion of UBTS pilot villages in pilot cities 0.210 0.408 

Proportion of UBTS pilot villages 0.136 0.343 
Number of villages  404 

Individual characteristics  
Male 0.525 0.499 
Age  39.857 12.266 
Years of schooling 8.147 3.579 
Migration rate 0.183 0.388 
Household asset per capita (Yuan) 92394.31 216369.5 
Household income per capita (Yuan) 11308.68 30576.28 
Number of individuals   23,251 
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Table 3. Determinants of UBTS Pilot Village Selection (2015) 

 (1) (2) 

 
Selected as a 
Pilot Village 

Selected as a 
Pilot Village 

Connected to broadband  -0.118* -0.106  

 （0.059）  (0.100)  

Proportion of households with broadband  0.051  0.093  

 （0.074）  (0.112)  

Number of registered residents (log) -0.061** -0.017  

 （0.029） (0.045)  

Cultivated land area (log) 0.037  0.030  

 （0.034）  (0.060)  

Annual income per capita (log) -0.019  -0.040  

 （0.031） (0.050)  

Number of natural villages -0.003  0.000  

 （0.002）  (0.003)  

Presence of any large lineage clan -0.080  -0.055  

 （0.055）  (0.118)  

Distance from the county center -0.012  -0.030  

 （0.020）  (0.031)  

Administrative area (log) -0.014  -0.021  

 （0.012）  (0.015)  

Ethnic minority population share 0.003  -0.003  

 （0.030）  (0.065)  

Province fixed effects Yes  

City fixed effects  Yes 

Observations 404 404  
Note: OLS regressions. Coefficients are reported with robust standard errors 
clustered at the province level in parentheses. *, **, and *** indicate 
significance at the 10%, 5%, and 1% levels, respectively.  
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Table 4. Event Study Regression Results: UBTS and Individual Migration Decisions 

 (1) (2) (3) 

 Total migration 
Cross-county 

migration 
Cross-province 

migration 

Year 2013 × pilot village 0.007 -0.005 -0.005 
 (0.016) (0.016) (0.015) 
Year 2017 × pilot village 0.032** 0.021 0.011 
 (0.016) (0.014) (0.012) 
Year 2019 × pilot village 0.034* 0.031** 0.019 
 (0.018) (0.015) (0.014) 
Year 2021 × pilot village 0.026 0.002 -0.001 
 (0.030) (0.026) (0.021) 
Demographic characteristics Yes Yes Yes 
Individual fixed effects Yes Yes Yes 
Province × year fixed effects Yes Yes Yes 
Observations 91,205 92,401 92,401 
Note: OLS regressions. Coefficients are reported with robust standard errors clustered 
at the village level in parentheses. *, **, and *** indicate significance at the 10%, 5%, 
and 1% levels, respectively. Demographic characteristics include the number of 
household members in the following age groups: 0-5, 6-15, 16-30, 50 and older.  

 

  



38 
 

Table 5. Robustness Checks: UBTS and Individual Migration Decisions with Different 
Control Groups  

 (1) (2) (3) 

 Total migration  
Cross-county 

migration 
Cross-province 

migration 

Panel A: Control Group: Non-Pilot Villages in Pilot Cities 
Year 2013 × pilot village 0.006  -0.006  -0.005  
 (0.017)  (0.018)  (0.016)  
Year 2017 × pilot village 0.031* 0.021  0.013  
 (0.016)  (0.014)  (0.012)  
Year 2019 × pilot village 0.037** 0.035** 0.026* 
 (0.018)  (0.015)  (0.014)  
Year 2021 × pilot village 0.031  0.011  0.008  
 (0.033)  (0.029)  (0.023)  
Observations 62,147 63,117 63,117 

Panel B: Control Group: Villages in Non-Pilot cities  
Year 2013 × pilot village 0.009  0.001  -0.012  
 (0.026)  (0.023)  (0.018)  
Year 2017 × pilot village 0.049* 0.047** 0.012  
 (0.026)  (0.019)  (0.012)  
Year 2019 × pilot village 0.019  0.030  -0.021  
 (0.032)  (0.027)  (0.020)  
Year 2021 × pilot village 0.007  -0.010  -0.048** 
 (0.035)  (0.034)  (0.024)  
Observations 39,910 40,328 40,328 
Demographic characteristics Yes Yes Yes 
Individual fixed effects Yes Yes Yes 
Province × year fixed effects Yes Yes Yes 
Note: OLS regressions. Coefficients are reported with robust standard errors clustered at the 
village level in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% 
levels, respectively. Demographic characteristics include the number of household members 
in the following age groups: 0-5, 6-15, 16-30, 50 and older. 
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Table 6: Heterogeneity Analyses of Individual Migration Decisions (Total Migration) by Initial Village Characteristics  

 
Initial Migrant 

Population Share 
Distance to County 

Center 
Village Road 

Condition 
Altitude 

 low high < 25km ≥ 25km 
sand/gravel

/dirt 
asphalt/ 
cement < Q50 ≥ Q50 

Year 2013 × pilot village -0.028  0.010  0.031  -0.011  0.013  -0.005  0.005  0.013  
 (0.020)  (0.021)  (0.029)  (0.021)  (0.031)  (0.023)  (0.025)  (0.023)  
Year 2017 × pilot village 0.043* 0.014  0.065** 0.019  0.024  0.059** 0.062** 0.027  
 (0.025)  (0.020)  (0.031)  (0.018)  (0.035)  (0.024)  (0.025)  (0.022)  
Year 2019 × pilot village 0.028  0.020  0.090*** 0.009  0.031  0.045  0.054** 0.035  
 (0.023)  (0.023)  (0.030)  (0.024)  (0.035)  (0.027)  (0.027)  (0.022)  
Year 2021 × pilot village -0.038  0.049  0.000  0.035  0.065  0.015  0.033  0.044  
 (0.034)  (0.037)  (0.039)  (0.044)  (0.044)  (0.068)  (0.055)  (0.048)  
Demographic characteristics Yes Yes Yes Yes Yes Yes Yes Yes 
Individual fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 
Province × year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 
Observations 43,856 45,247 42,971 44,512 18,498 42,543 40,495 41,105 

Note: OLS regressions. Information from 2013 or 2015 data was used for all grouping variables. Coefficients are reported with 
robust standard errors clustered at the county level in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% 
levels, respectively. Demographic characteristics include the number of household members in the following age groups: 0-5, 6-
15, 16-30, 50 and older. 
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Table 7: Heterogeneity Analyses of Individual Migration Decisions (Total Migration) by Initial Individual Characteristics  

 Gender Age Years of Education Household Income 
 Male Female ≤ 40 > 40 ≤ 6 >6 < Q50 ≥ Q50 
Year 2013 × pilot village -0.010  0.028  0.006  0.006  0.016  0.003  0.009  0.002  
 (0.020) (0.018) (0.034) (0.013) (0.018) (0.022) (0.002) (0.022) 
Year 2017 × pilot village 0.028  0.034** 0.058* 0.018  0.025  0.049** 0.013  0.042** 
 (0.021) (0.016) (0.034) (0.011) (0.016) (0.023) (0.021) (0.021) 
Year 2019 × pilot village 0.031  0.035** 0.052  0.026** 0.024  0.035  -0.003  0.061** 
 (0.023) (0.016) (0.038) (0.012) (0.018) (0.027) (0.021) (0.027) 
Year 2021 × pilot village 0.027  0.026  0.033  0.025  -0.011  0.050  0.031  0.019  
 (0.036) (0.030) (0.070) (0.020) (0.040) (0.040) (0.041) (0.036) 
Demographic characteristics Yes Yes Yes Yes Yes Yes Yes Yes 
Individual fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 
Province × year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 
Observations 47,966 43,239 36,184 55,021 33,933 57,272 39,662 51,528 
Note: OLS regressions. Coefficients are reported with robust standard errors clustered at the county level in parentheses. *, **, 
and *** indicate significance at the 10%, 5%, and 1% levels, respectively. Demographic characteristics include the number of 
household members in the following age groups: 0-5, 6-15, 16-30, 50 and older. 
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Figure 1. Event Study of UBTS and Broadband Access 
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Figure 2: Robustness Checks: Migration Effects Including all UBTS pilot Villages (2016-
2021 Implementation)      
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Figure 3. Robustness Checks: The Availability and Constructions of Other Infrastructures 

 
Note: Data for road types is available for 2013, 2017, 2019, and 2021. The relevant questions were not asked in 
2015. The remaining five development projects have data spanning from 2015 to 2021. 
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Figure 4. Event Study of UBTS and Changes in Information Seeking & Online Shopping 

 

Note: (1). The outcome variable “attention to economic and financial information is based on survey question, “How 
much attention do you usually pay to economic and financial information?” with response options 1. Pay very close 
attention; 2. Pay close attention; 3. Average attention; 4. Pay little attention; 5. Never pay attention. In the event 
study analysis, we use a binary variable which equals 1 if respondents chose either option 1 (Pay very close 
attention) or option 2 (Pay close attention), 0 otherwise. (2) The two online shopping variables are based on these 
questions”Have your household shopped online in the last 12 months?” and “How much money was spent on 
online shopping in total.”   
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