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Abstract

This paper examines the impact of mobile phone expansion on gender norms in
Afghanistan. We combine cell tower data from the country’s largest operator with
nationally representative survey data on attitudes toward women’s education,
employment, and leadership. Using lightning strike intensity as an instrument
for network expansion, we find that greater mobile access lead to more progres-
sive views toward women’s education and employment, particularly among men.
Women’s support for female leadership also increased while men’s stated views
did not change. We explore information and labor supply channels as potential
mechanisms driving these effects. We find little evidence for a labor market par-
ticipation channel, suggesting that information access—both direct and via net-
works—is more likely to explain the observed attitudinal changes. While we find
no downstream effects on women’s schooling or employment participation, mo-
bile expansion increased votes for female candidates, the number of women run-
ning, and the share elected to office. These results suggest that expanding access
to mobile technology can weaken restrictive gender norms even in settings with
strong cultural constraints.
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1 Introduction

Gender norms evolve with economic and technological change, yet they can be slow

to shift in settings where social enforcement is strong. Digital communication tech-

nologies may nonetheless reshape norms by expanding exposure to new ideas and by

enabling more private information acquisition and expression (Tegegn, 2024; Pearse

and Connell, 2016; Bovenberg, 2002; Antonucci et al., 2017). While much of the lit-

erature focuses on the economic and political impacts of mobile technology, its role

in shaping gender norms remains underexplored, particularly in highly conservative

contexts.1

This paper examines whether mobile phones can influence gender norms in a con-

servative society like Afghanistan. Leveraging the spatial and temporal roll-out of

the largest mobile network operator in Afghanistan as a quasi-natural experiment,

and employing an instrumental variable strategy that has been used and validated

in previous literature, we find that increased mobile connectivity led to a decline in

conservative attitudes toward women, particularly among men, while producing no

detectable effects on downstream outcomes such as women’s schooling or employ-

ment. These findings suggest that while expanded access to mobile technology can

catalyze shifts in norms, translating this into changes in behavioral and socioeconomic

outcomes may be difficult in constrained environments.

Between 2001 and 2021, Afghanistan underwent major political, economic, and so-

cial change. After the U.S. intervention following the 9/11 attacks, the Taliban regime

collapsed and a democratically elected government was established (Maley and Ma-

ley, 2002; Nixon and Ponzio, 2007). The economy grew rapidly, fueled in large part

by foreign military spending and international aid (World Bank, 2022; Hassani, 2020),

and women gained greater access to education and public life (Najam et al., 2024).

These shifts coincided with a rapid expansion in mobile connectivity. Following the

resumption of operations by Afghan Wireless Communication Company (AWCC) in

1For example, studies have examined mobile phones and market efficiency (e.g., Aker, 2010; Abra-
ham, 2006), agricultural outcomes (e.g., Muto and Yamano, 2009), savings (e.g., Suri and Jack, 2016),
and political mobilization (e.g., Manacorda and Tesei, 2020; Gonzalez, 2021).
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2002 and the licensing of GSM operators, mobile phone coverage expanded quickly—

with Roshan emerging as the largest provider—and mobile access rose from 0.1% in

2002 to 37% in 2009, reaching even remote villages (Kelly and Souter, 2014). Together,

these changes make Afghanistan a compelling setting to study whether mobile tech-

nology can shift gender norms.

We obtain our results by combining three main data sources. First, we use ad-

ministrative records from Roshan, Afghanistan’s largest mobile operator, on the loca-

tion and installation dates of all its towers between 2006 and 2013, merged with dis-

trict shapefiles and population estimates to construct measures of tower density per

district-year. Second, we use the Survey of the Afghan People (SAP), a nationally rep-

resentative repeated cross-section conducted by the Asia Foundation, which includes

detailed questions on attitudes toward female education, employment, and leader-

ship. Our analysis covers 54,236 respondents across the 2006–2013 waves. Finally,

we use long-run lightning strike intensity from NASA satellite data to instrument for

mobile phone expansion.

Our empirical strategy leverages spatial and temporal variations in mobile phone

towers per capita. However, tower site selection and signal strength are influenced by

various geographic and topographic factors. Among these, lightning strikes play a sig-

nificant role in disrupting mobile phone connectivity and slowing network expansion

by causing infrastructure damage, service interruptions, and increased maintenance

costs (Andersen et al., 2012; Zeddam and Day, 2014). To address potential endogene-

ity in site selection and mobile phone access, we use district-level lightning density

as an instrumental variable for tower expansion. The use of lightning density as an

instrumental variable is well-established in the literature, including studies such as

Mensah (2024), Yu et al. (2023), Manacorda and Tesei (2020), Guriev et al. (2020), and

Andersen et al. (2012). Data on lightning strikes is sourced from NASA.

Using our IV approach, we find that increased mobile access significantly improved

attitudes toward women’s education and employment in Afghanistan between 2006

and 2013, a period of rapid mobile connectivity expansion. The results are driven pri-
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marily by shifts in men’s views, as women already held more progressive attitudes.

We find no overall change in perceptions toward women in leadership roles, though

women themselves exhibit increased support for female leadership. To assess the va-

lidity of the exclusion restriction, we first show that lightning strikes predict outcomes

in the reduced form, but the relationship disappears once we control for tower cover-

age. Second, in a restricted sample of districts with no towers, the instrument shows

no correlation with the outcomes.

We examine potential mechanisms linking mobile phone expansion to changes in

gender attitudes, focusing on two broad channels: (i) an information channel where

phones expand access to diverse views, reduce preference falsification, and facilitate

belief updating, and (ii) a labor supply channel where increased female employment

visibility and bargaining power may shift norms. While data limitations prevent di-

rect testing of the information channel, we find evidence that mobile access raises

women’s contributions to household income at the intensive margin. However, IV

mediation analysis indicates labor market participation explains a small share of the

documented effect on attitudes. The results therefore point to direct channels, likely

through expanded information and network exposure, as the primary drivers.

Lastly, we test whether attitudinal shifts from mobile phone expansion translated

into tangible gains for women in education, employment, and leadership. Using

lagged measures to capture delayed effects, we find no significant impacts on female

schooling or labor force participation. However, mobile access significantly increased

the share of votes for female candidates, the proportion of women running for office,

and the share elected to office. These leadership gains are likely driven by greater po-

litical engagement among women, as women’s support for female leadership rose in

response to phone access while men’s did not.

Our study primarily contributes to the literature on the socio-economic impacts

of mobile phones. A growing body of research has examined various dimensions of

mobile phones. For instance, mobile phones have been shown to enhance political mo-

bilization during economic downturns in Africa (Manacorda and Tesei, 2020), lower
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grain prices in Niger by improving market efficiency (Aker, 2010), boost sales of per-

ishable crops such as bananas in remote Ugandan communities (Muto and Yamano,

2009), increase efficiency in India’s fishing markets (Abraham, 2006), and improve stu-

dent test scores in Niger through mobile-based educational interventions (Aker et al.,

2012a). While much of this literature focuses on economic and political outcomes, our

study shifts the focus to the effects of mobile phones on social norms.

Another strand of literature has broadly examined the effects of information tech-

nology. Callen and Long (2015) and Gonzalez (2021) found that mobile phone in-

terventions reduced election fraud. Andersen et al. (2012) found that internet access

reduced corruption, while Guriev et al. (2020) demonstrated that uncensored 3G inter-

net exposure lowered government approval by revealing corruption. Yu et al. (2023)

showed that broadband internet alleviated labor market frictions, improving firm-

level labor allocation. Additionally, internet access decreased voter turnout by altering

media consumption patterns (Falck et al., 2014). However, to the best of our knowl-

edge, no study has specifically investigated the role of technology in shaping social

norms, particularly gender roles.

The remainder of the paper is structured as follows: Section 2 provides the re-

search context, while Section 3 outlines our empirical strategy. Section 4 details the

data sources, and Section 5 presents the empirical findings. Finally, Section 8 offers

concluding remarks.

2 Context

In the first two decades of the 21st century, the telecommunication industry made

remarkable progress in Afghanistan. In 2002, only 0.1% of the country’s population

had access to private mobile phones. This number increased to 37% in 2009 and 58%

in 2020. The telecommunication infrastructure expanded to remote rural areas (Kelly

and Souter, 2014). In 2014, 81.1% of adults reported access to mobile phone and 62.2%

said they personally had a mobile phone. However, in the same year, only 12.3%
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of adults had access to internet (U.S. Agency for Global Media, 2015). In 2021, the

average phone holding was 0.55 phones per person (World Data, 2025). The price of a

SIM card fell from US$300 in 2002 to US$1 in 2009. In the same year, consumers spent

an average of US$12 per month on mobile phone services (Wharton Knowledge, 2009).

There were four major players in Afghanistan’s telecommunication industry. The

Afghan Wireless Communication Company (AWCC) was the first to introduce a phone

network in the 1990s. However, its operations were disrupted by the civil wars and

the Taliban’s takeover in 1996. The company resumed services in 2002. In 2003, the

second Global System for Mobile Communications (GSM) license was awarded to the

Telecom Development Company Afghanistan Ltd., known as Roshan. The Lebanese

company Investcom, later acquired by South Africa’s MTN Group, entered the market

in 2005. Etisalat, based in the United Arab Emirates, received the fourth GSM license

in 2007 (Wharton Knowledge, 2009). In the later years, Afghan Telecom and Wasel

Telecom also entered the market.

Our analysis is based on Roshan towers. As the first private provider of telecom-

munication services, Roshan emerged as the leading GSM network. Within just three

years of operation, by 2006, it had captured over 50% of the market and expanded into

remote areas where no other provider had reached. Holding 32% of the market share

in 2012, Roshan was still largest provider (Hamdard, 2012). Roshan also pioneered

several services, including short message service (SMS), General Radio Packet System

(GRPS), public call offices (PCOs), and Afghanistan’s first M-PESA service, enabling

mobile phone-based money transfers via SMS (Wentz et al., 2008). As a result, Roshan

provides a strong representation of GSM network coverage across Afghanistan.

With the fiber optic backbone limited to the country’s ring road, Afghanistan’s

telecommunication infrastructure primarily depended on cellular towers. As of 2012,

the country had 4,428 telecom base stations (BTS) (Hamdard, 2012), with Roshan ac-

counting for nearly 32% of these facilities. Figure 1 illustrates Roshan’s coverage,

which extended across all 398 districts of Afghanistan. The proportion of districts

with at least one Roshan tower grew significantly, from none in 2003 to nearly 60% by
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2013. Most tower stations were concentrated along the country’s ring road, with the

highest density found in the southeastern and northern regions.

The information and communication technology (ICT), as it bridges local govern-

ments, communities and individuals with population hubs and centers of information,

influenced the Afghan society in many ways. By connecting individuals to broader

networks, mobile phones facilitated awareness campaigns and employment opportu-

nities, particularly for women who might otherwise face mobility restrictions (Hein-

rich Böll Foundation, 2018). It also provided a platform for promoting gender equality.

The interplay between mobile phone access and cultural norms is thus a critical area

of inquiry, particularly concerning its impact on attitudes toward female education,

labor force participation, and leadership.

3 Empirical Strategy

To examine the causal impact of mobile phone networks on cultural attitudes, we rely

on district-level spatial and temporal variations in per capita mobile phone towers. To

address endogeneity in the timing and selection of tower sites, we employ lightning

strike density as an instrumental variable. The strategy leverages district-level varia-

tion in lightning strike frequency to predict mobile phone expansion rates. Andersen

et al. (2012) show that lightning strikes hinder digital technology adoption by raising

the costs of tower construction due to voltage fluctuations. Similarly, Zeddam and

Day (2014) demonstrate that mobile broadband infrastructure is highly vulnerable to

lightning-induced power surges, causing damage, faster depreciation, and increased

operating costs.

The outcome variables are individual-level cultural attitudes toward women such

as female education, employment and service in leadership positions. The indepen-

dent variable is the number of mobile phone towers per 10,000 people in each district

each year, serving as a proxy for mobile phone network connectivity. As a robustness

check, we also use the total number of towers per year while controlling for population
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and find consistent results.

Our empirical strategy can be expressed as the following system of equations:

Towerjt = β0 + β1Lightningj +X ′
ijtθ + αpt + εijt (1)

Yijt = ω + γTowerjt +X ′
ijtδ + αpt + uijt (2)

where Yijt is the outcome for individual i in district j and year t, Towerjt is the num-

ber of mobile phone towers per 10,000 people in district j and year t. The variable

Lightningj is the maximum lightning intensity in district j from 1998 to 2013, which

serves as an instrument for mobile phone tower density. X ′
ijt is a vector of individual-

level control variables (e.g., age, gender, ethnic group) that are included in both equa-

tions. αpt are province-by-year fixed effects that account for province-specific, time-

varying factors, and εijt and uijt are error terms. We note that although Towerjt and

lightningj vary only at the district level, the equations are estimated on the individual-

level dataset with standard errors clustered at the district level. We describe our out-

comes of interest and other variables in the next Section 4 in detail.

Our identification strategy relies on the exclusion restriction that district-level light-

ning strike intensity affects attitudes toward women only through its impact on mobile

phone network expansion. That is, conditional on controls and fixed effects, lightning

strikes influence cultural attitudes solely by raising the cost and slowing the rollout

of mobile phone infrastructure, rather than through any direct effect on social norms.

This assumption is plausible in the context of Afghanistan because lightning intensity

is determined by geographic and topographic conditions and is orthogonal to cultural,

religious, or institutional determinants of gender attitudes.

A potential concern is that lightning intensity may be correlated with other dis-

trict characteristics, such as remoteness, economic development, or conflict exposure,

which could independently shape social attitudes. Existing work suggests that while

lightning is correlated with topography and climate, it does not directly predict politi-

cal preferences, social values, or gender norms once geographic and economic factors
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are accounted for (see, e.g., Andersen et al., 2012; Manacorda and Tesei, 2020). More-

over, studies using lightning-based instruments in related contexts show no evidence

of direct effects on political or social outcomes beyond infrastructure access (Zeddam

and Day, 2014; Guriev et al., 2020).Province-by-year fixed effects, included in all speci-

fications, absorb time-varying regional shocks and compositional differences that may

affect attitudes. In Section 5.2 we formally examine potential violations of exclusion

restriction.

4 Data and Measurement

We use two primary sources of data. For mobile phone access data we use infor-

mation on the locations (latitude and longitude) and installation dates of cell towers

operated by Roshan, Afghanistan’s largest mobile network operator during the study

period. The data were provided directly by Roshan.2 For reference, panel A of Figure

1 presents the spatial distribution of towers on a map of Afghanistan for our entire

sample period, while panel B displays a time series of the share of Afghan districts

with at least one Roshan tower. These figures highlight substantial geographic and

temporal variation in cell phone access. Note that by 2013 more than 60 percents of

districts had access to coverage. We leverage this rich spatial and temporal variation

in coverage to construct our primary measure of mobile phone availability. Specifi-

cally, we combine the tower location and timing data with district shapefiles to create

panel that records the number of towers per district-year within our sample period.

Additionally, we create a population-adjusted measure that scales the number of tow-

ers per 1 million residents in a given district-year. We obtain estimates of district-year

population from the Gridded Population of the World (GPW) collection (NASA, 2020).

The dataset provides population estimates for a grid with a 30 arcseconds resolution

(about 1kmX1km at the equator).3

2We thank Tarek Ghani and the Afghan Telecommunications Regulatory Agency (ATRA) for pro-
viding access to tower location data

3The GPW is available every five years between 2000 and 2020. We interpolate district population in
the non-survey years by dividing the 5-year population growth rate in each district by five and using
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Another data set is the Survey of the Afghan People (SAP). SAP, carried out by the

Asia Foundation from 2006 to 2019, serves as an essential resource for understanding

cultural attitudes in Afghanistan. This survey is provincially representative, with each

round offering an independent cross-sectional view. For our study, we obtained secure

access to the SAP dataset. For comprehensive details on the survey methodology and

data collection, please refer to Akseer et al. (2019). Our analysis is centered on the

2006-2013 rounds of the SAP dataset, corresponding to the availability of our mobile

phone tower data. These rounds feature an extensive set of questions that specifically

address gender attitudes, including views on education, employment, and leadership.

Despite the richness of the SAP dataset in providing insights into perceptions and

attitudes of the people of Afghanistan, it has certain limitations. Primarily, it is not

a panel survey, so individual tracking over time is not feasible. We have combined

cross-sections from various survey rounds and included survey round dummies to

account for year-specific variations.

Table 1 presents a summary of SAP dataset. The survey is consist of 54236 indi-

viduals, of which 57% were men and 43% women. The average respondent’s age was

34.78 years, of whome 78% were married. 22% of the respondents lived in the capital,

Kabul.

We measure cultural attitudes toward women using three variables: support for

female education, female employment, and women in leadership roles. These are as-

sessed at the individual response level, where a response indicating support is coded

as 1, and 0 otherwise.

For the IV, we collected lightning intensity data from NASA’s Global Hydrology

Resource Center, DAAC (Albrecht et al., 2016). This data is derived from satellite

images, which provides a 0.1° x 0.1° resolution of lightning intensity, averaged from

1998 to 2013. We combined this data with Afghanistan district map and extracted the

highest lightning intensity for each district based on the average from 1998 to 2013 to

use as the IV.

this growth rate year over year within the 5-year interval.
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5 Results

5.1 Main Results

We begin by exploring whether the expansion of mobile phone towers is a reliable

measure of mobile phone access. To do so, we examine the correlation between tow-

ers per 10,000 people and phone ownership using survey data. The SAP includes a

question on phone ownership, allowing us to construct a binary variable that equals

1 if the respondent reported personally owning a mobile phone or having one in their

household, and 0 otherwise. We then estimate an OLS specification where we regress

this individual-level phone ownership variable on mobile tower availability. Table 2

presents the results. The explanatory variable is towers per 10,000 people. The coef-

ficient on number of towers per 10,000 is positive and statistically significant, indicat-

ing a strong correlation between tower expansion and mobile phone ownership. This

finding suggest that tower density is a meaningful proxy for phone access.

Next, we discuss our main results. Table 3 presents the first stage results from

estimating Equation 1. The specification includes year fixed effects, province fixed ef-

fects, province-specific time trends, and individual-level controls such as gender, age,

income and ethnicity. We find a strong negative correlation between district towers

per 10,000 and lightning intensity. This suggests that lightning and the disruptions it

causes played a significant role in shaping mobile phone service expansion.

Table ?? presents our main findings from estimating Equation 2. For each out-

come, we report both OLS and Two-Stage Least Squares (2SLS) results. In the OLS

regressions, towers per 10,000 people by year is the explanatory variable of interest

that shows the impact of mobile phone expansion on attitudes toward female educa-

tion, employment, and leadership roles. In the 2SLS regressions, we use the predicted

towers per capita from Equation 1 as an instrument to address endogeneity concerns.

The results show that for perceptions toward female education and women’s par-

ticipation in the labor force, both OLS and 2SLS estimates are positive and statistically

significant, with the 2SLS coefficients being larger. This suggests that after correct-
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ing for endogeneity using lightning strikes as an instrumental variable, mobile phone

expansion had a stronger positive effect on attitudes toward female education and

employment. We do not observe any changes in perception toward women serving

in leadership roles. In other words, increased mobile access contributed to more pro-

gressive views on women’s roles in society.

Next, in Table 5, we present a heterogeneity analysis by gender. We split the sam-

ple by gender and estimate Equation 2 separately for men and women. The results

reveal a strong positive shift in men’s attitudes toward female education and employ-

ment, whereas women’s attitudes remain unchanged. This pattern is expected, as 81%

of men and 92% of women already supported female education on average. For em-

ployment, 53% of men and 80% of women were in favor, indicating that men, on aver-

age, held less progressive views on women’s education and employment compared to

women. Thus, while women’s opinions were already more favorable, men exhibited

greater room for change in response to mobile phone expansion.

An interesting contrast emerges regarding support for women in leadership roles.

While our main results showed no significant changes overall, Table 5 indicates a pos-

itive shift in women’s attitudes toward female leadership, suggesting that increased

phone access may have reinforced women’s confidence in leadership representation.

We also examine heterogeneity by ethnicity. Afghanistan is ethnically diverse, with

multiple ethno-linguistic groups, but the absence of a national census means that the

true population shares of these groups are unknown. In the SAP, 43% of respondents

identify as Pashtoon. Pashtoons are geographically widespread but are primarily con-

centrated in the southern and eastern regions of the country. These regions were also

where the Taliban first emerged in the mid-1990s (Nojumi, 2002). Prolonged exposure

to Taliban rule in these areas may have reinforced more conservative gender norms

within Pashtoon communities. Motivated by this historical context, Table 6 presents

results separately for Pashtoon and non-Pashtoon respondents. We document two

key patterns. First, the expansion of mobile phone networks is associated with more

favorable attitudes toward female education for both Pashtoon and non-Pashtoon re-
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spondents (columns 1 and 2). Second, positive effects on perceptions of female em-

ployment are observed only among non-Pashtoon respondents (column 4), with no

corresponding effect for Pashtoon respondents.

5.2 Test of Exclusion Restriction

We assess the exclusion restriction in two ways. First, in Table 7, we present two sets

of regressions. Columns (1), (3), and (5) report reduced form estimates, where the

outcomes are regressed directly on the instrument. In theory, the instrument should

be significantly related to the outcomes, but its effect should operate solely through the

endogenous variable. Consistent with this expectation, we find significant estimates

in these columns. To test whether the endogenous variable, phone towers, is indeed

the only channel through which the instrument affects the outcomes, we include it as

a control in columns (2), (4), and (6). If the exclusion restriction holds, the coefficients

on the instrument should become statistically insignificant when conditioning on the

endogenous variable. This is precisely what we observe, supporting the validity of the

exclusion restriction.

Second, we estimate a reduced form regression using a restricted sample that in-

cludes only districts without any towers. The goal of this exercise is to demonstrate

that, in the absence of the endogenous variable, the instrument should not be corre-

lated with the outcomes. As shown in Table 8, the coefficients on the instrument are

statistically insignificant, which supports the validity of the exclusion restriction.

5.3 Robustness Checks

In this section, we examine the internal validity of our results. First, we replace mo-

bile phones per one million population with the number of cellular towers while con-

trolling for population. This approach allows to test whether the estimated effect of

mobile phone access on gender norms is sensitive to how access is measured. By in-

cluding population as a control, the specification isolates variation in tower availabil-

ity that is not simply driven by the size of the underlying market. Results in Table A1
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is in the same direction as our main estimates in Table 4. The size of the coefficient is

larger because of the difference in scale.

Second, Afghanistan has 34 provinces, and our analysis is conducted at the district

level. Districts within the same province may share unobserved characteristics related

to culture, economic conditions, or administrative practices. To address this concern,

Table A2 reports results with standard errors clustered at the province level. This esti-

mation accounts for possible correlation of errors within provinces. The estimates and

their standard errors remain very similar to the baseline results, which suggests that

the findings are not driven by province level clustering or other unobserved factors

shared across districts within a province.

Third, geographically large districts may require a greater number of towers sim-

ply to achieve adequate coverage, even if the level of mobile phone access is similar

across districts. To account for this possibility, Table A3 presents results using towers

per square kilometer as the independent variable. This measure adjusts tower avail-

ability for the size of the district and therefore helps distinguish between infrastructure

that is needed for basic geographic coverage and infrastructure that reflects meaning-

ful variation in network access. The point estimates are larger than those in the main

specification, which arises from the difference in scale rather than a substantive change

in the underlying relationship. The consistency of the results across these two ways of

measuring tower presence supports the idea that the estimated effects are not driven

by differences in district size or by the need for more towers in larger areas.

Fourth, we assess the sensitivity of our findings to a different functional form. Be-

cause the outcome variables in our study are binary, our main specification uses a

linear probability model for ease of interpretation and transparency in the IV setting.

To check whether the results depend on this choice, Table A4 reports estimates from an

IV probit model, which imposes a nonlinear structure more consistent with a binary

response framework. The IV probit results closely match those from the linear proba-

bility model, indicating that our conclusions are not driven by the choice of functional

form and that the estimated relationship is stable across alternative specifications.

13



Moreover, in Table A5, we replace our main instrument—maximum lightning in-

tensity between 1998 and 2013—with the mean lightning intensity over the same pe-

riod. Lightning intensity exhibits limited year-to-year variation within districts, which

makes the mean a relatively flat measure that captures little meaningful cross-district

difference. Using the maximum instead allows us to exploit the highest recorded lev-

els during the period, which creates more dispersion in the instrument and therefore

provides a stronger source of exogenous variation for predicting tower deployment.

When we use the mean measure, this variation is substantially compressed, and the

instrument becomes weaker. Consistent with this expectation, the IV estimates based

on the mean lightning variable are smaller and less precise, indicating that the maxi-

mum measure is better suited for capturing the limited spatial variation in lightning

exposure that influences the siting of mobile infrastructure and, consequently, gender

norms.

Finally, we examine the sensitivity of our results to potential spillover effects. Be-

cause our unit of analysis is the district, residents in districts with few or no towers

may still benefit from coverage if they are located near districts with greater tower

density. Such spillovers would tend to attenuate the estimated effect of tower de-

ployment, biasing our coefficients toward zero. To address this concern, we exclude

districts without any towers that border districts with at least one tower, thereby re-

moving areas where spillover exposure is most likely. The results, presented in Ta-

ble A6, remain consistent with our main estimates and are in fact larger in magnitude,

which aligns with the prediction that spillover effects would bias the baseline results

downward.

6 Mechanisms

This section discusses the potential mechanisms through which mobile phone access

may influence attitudes toward women’s education, employment, and leadership. We

focus on two broad channels: an information channel and a labor supply channel.
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The information channel highlights how mobile phones expand the set of information

individuals are exposed to and reshape the structure of their social networks, leading

to belief updating. The labor supply channel emphasizes how phones affect women’s

labor market participation directly, which can, in turn, shift cultural norms through

increased visibility and household bargaining power. Figure 3 presents a graphical

representation of these mechanisms.

6.1 Information Channel

Mobile phones can influence cultural attitudes by expanding the set of information

available to individuals and by fundamentally reshaping the structure of their social

networks. These changes affect both the type of information to which individuals are

exposed and the context in which beliefs are formed, expressed, and updated.

First, mobile phones fundamentally change the structure of an individual’s social

network. Mobile phones can make an individual’s network more geographically ex-

tensive (i.e., form ties across geographic distance). This is represented in the change

from panel (a) to panel (b) in Figure 2. They can also increase interactions with more

distant nodes of the network, such as those in provincial centers or the capital. This

is represented in the change from panel (a) or (b) to panel (c) in Figure 2. As these

interactions become more frequent, individuals can be exposed to alternative narra-

tives and behaviors, including more progressive views on gender roles. This can lead

to belief updating as individuals integrate new information into their existing priors

(e.g., learning that women in Kabul work outside the home, or that educating girls

pays off) (Bursztyn et al., 2020; Centola, 2010). Belief updating may also occur through

exposure to role models (e.g., learning about a female cousin working in a school or

NGO) (Porter and Serra, 2020; Serra, 2022; Kipchumba et al., 2024). We refer to this as

the network exposure subchannel in Figure 3.

Second, phones can reshape how individuals interact within their network by in-

creasing the privacy of communication. This can reduce the social cost of expressing

support for views that deviate from traditional gender norms. More importantly, pri-
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vate interactions can reveal that others share similar views, even if those views are

not publicly expressed (Bursztyn et al., 2020). This, in turn, can reduce preference fal-

sification (e.g., a father who supports his daughter’s schooling may be more willing

to publicly discuss it and send her to school if he knows others privately hold simi-

lar views). We refer to this as the latent preferences subchannel in Figure 3. Mobile

phones lower the cost of expressing and acting on privately held beliefs, allowing la-

tent attitudes to surface and potentially spread (Kuran, 1995).

Third, mobile phones expand the general information set available to individu-

als (Aker, 2010; Jensen, 2007). This includes access to information from outside the

network such as news, educational campaigns, NGO messaging, and other forms of

information that present alternatives to traditional gender roles. This mechanism com-

plements the previous subchannels by providing top-down exposure to additional in-

formation that reinforces belief updating and latent preferences to surface. We refer to

this as the general information subchannel in Figure 3.

Together, these three subchannels–network exposure, latent preferences, and gen-

eral information access–comprise the broader information channel through which mo-

bile phones may influence attitudes toward women’s roles in education, employment,

and leadership.

6.2 Labor Supply Channel

Mobile phones can also influence cultural attitudes through their direct effects on

women’s labor market participation. Phones reduce job search friction, increase eco-

nomic activity, and improve access to employment opportunities (Dammert et al.,

2015; Klonner and Nolen, 2010; Nsabimana and Funjika, 2019; Aker and Mbiti, 2010).

These direct impacts on labor supply can, in turn, reshape gender norms through two

complementary mechanisms.

First, if mobile phone access increases female labor supply, this can lead to la-

bor supply–driven norm shifts. Specifically, as women participate in the labor force,

their visibility in these roles can normalize such behavior and prompt shifts in norms
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among others in the community. For example, seeing women employed in education,

health, or NGO work may lead to belief updating about gender roles. We refer to this

as the labor market visibility subchannel in Figure 3. (Bursztyn et al., 2020)

Second, women’s labor market participation—and earnings–can increase their bar-

gaining power within the household. Economic models of intra-household decision-

making suggest that individuals who contribute income or control financial assets of-

ten gain greater influence over household decisions (Duflo, 2012; Qian, 2008). In this

context, even modest earnings can allow women to shape decisions related to their

own mobility, education, or engagement with public life. We refer to this as the house-

hold bargaining subchannel in Figure 3.

Taken together, the labor supply channel operates through a two-step process: mo-

bile phones expand access to work opportunities for women, and this economic partic-

ipation then facilitates norm change through visibility effects and increased household

bargaining power.

6.3 Other Channels

Finally, it is also possible that mobile phones affect gender norms through channels

beyond information and labor supply. One such channel is improved coordination of

collective action. Mobile phones can facilitate coordination among more progressive

actors such as NGO workers, teachers, or parents who support changes to gender

norms. This can lead to coordinated actions to accelerate norm change (Kuran, 1995;

Centola, 2010). We refer to this as the coordination channel.

Another potential channel involves mobile finance and remittance flows. Mobile

phones may facilitate income transfers to women through platforms such as M-Paisa,

potentially increasing their access to financial resources (Suri and Jack, 2016). This, in

turn, may strengthen women’s bargaining power in household decision-making. We

consider this mechanism as complementary to the household bargaining subchannel

discussed above. We refer to this as the mobile finance channel.

Finally, phones may also directly expand access to educational content, particularly
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in areas where girls face barriers to in-person schooling (Aker et al., 2012b; Aker and

Ksoll, 2019). To the extent that girls engage with these resources, this may increase the

visibility and perceived feasibility of female education and prompt belief updating in

a way similar to the labor market visibility subchannel. We refer to this as the digital

education channel.

6.4 Testing the Mechanisms

We investigate potential mechanisms through which mobile phone expansion may

influence outcomes. Due to data limitations, we are unable to explore the information

channel directly. However, the SAP dataset includes questions related to employment

that enable us to examine labor market channels. In Table 9, we assess the impact

of mobile phone expansion on indicators of female employment. Specifically, we use

two variables: whether a woman contributes to household income, and whether her

contribution exceeds 25% of total household income. The former serves as a proxy for

employment at the extensive margin, while the latter captures effects at the intensive

margin. Although we do not find significant effects on the likelihood of contributing to

household income, we observe a meaningful increase in women’s contributions above

the 25% threshold, suggesting that mobile phone access may enhance female labor

earnings.

Next, we explore whether mobile phone expansion influenced the behavioral out-

comes through changes in the two measures of female labor market participation. To

do this, we employ the mediation analysis framework of Dippel et al. (2019).4 This

causal mediation framework estimates the effect of treatment T on outcome Y through

a mediatorM , using the same instrumentZ. It decomposes the total effect γ, estimated

in Equation (2), into an indirect effect via M and a direct effect. As shown in Fig-

ure 4, γD captures the direct effect of mobile phone expansion (T ) on attitudes toward

women (Y ), γTM reflects the impact on measures of female labor force participation

(M ), and γMY represents the effect of M on Y .

4We estimate the method using the corresponding STATA package proposed in (Dippel et al., 2020)
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To implement the IV mediation framework of Dippel et al. (2020) described in Fig-

ure 4, we extend our main specification to include the mediator Mijt, which captures

women’s labor market participation. We consider the two definitions ofMijt described

above: (i) an indicator equal to one if women report contributing more than 25% of

total household income (intensive margin) and (ii) an indicator for contributing any

positive amount (extensive margin).

The mediation procedure consists of two 2SLS systems. First, we estimate the effect

of mobile phone expansion on the mediator:

Towerjt = β0 + β1Lightningj +X ′
ijtθ + αpt + εijt (3)

Mijt = α0 + γTMTowerjt +X ′
ijtβ + αpt + vijt (4)

where Equation (3) is simply the first stage from the main IV estimation (i.e., Equa-

tion(1)) and the remaining variables are defined as in equations (1) and (2). γTM gives

the effect of phone expansion on female income (i.e., Towerjt on Mijt). Second, we es-

timate the effect of the mediator Mijt on Yijt by instrumenting for the mediator using

Lightningj and controlling for Towerjt:

Mijt = ρ0 + ρ1Lightningj + ρ2Towerjt +X ′
ijtψ + αpt + ξijt (5)

Yijt = κ0 + γMY Mijt + γDTowerjt +X ′
ijtκ+ αpt + ηijt (6)

The coefficient γMY captures the effect of the mediator on the outcome. The total effect

of mobile phone expansion on Yijt given by γ in Equation (2) can thus be decomposed

into:

γ = γD + γTMγ
M
Y (7)

where γD denotes the direct effect and γTMγ
M
Y denotes the indirect (mediated) effect

operating through income generation enabled by phone access.

In Table 10, the mediator is women contributing over 25% to household income; in

Table ??, it is any level of contribution. In both cases, we find no significant indirect
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effects of mobile phone expansion through labor market participation. The observed

effects appear to operate primarily through direct channels, likely including the infor-

mation channel.

7 Downstream Effects of Mobile Phones on Female Ed-

ucation, Employment, and Leadership

We also examine whether mobile phone expansion affects downstream outcomes, in-

cluding female education, employment, and political participation, using Equations 1

and 2. To capture delayed impacts, we use the one-period lag of towers per 10,000 peo-

ple instead of its contemporaneous value. For education, we rely on a survey question

reporting the respondent’s level of schooling. Because this variable is categorical, we

construct binary indicators for key education categories, including no schooling, be-

low primary, and completed primary education. In addition, we use years of school-

ing as a continuous measure of educational attainment. Table 11 reports the results for

these education indicators. Except primary completion, across all specifications, we

find no statistically significant effects. We observe a rather effect on primary comple-

tion.

We next examine female employment outcomes using survey questions that cap-

ture women’s participation in economic activities at different levels of intensity. One

indicator measures whether women work at all, while another captures involvement

in clerical employment. We also construct a variable measuring women’s contribution

to household income. Table 12 presents the results for these employment measures,

and again we find no statistically significant effects.

To assess trust in female leadership, we examine the impact of mobile phone ex-

pansion on electoral outcomes using district-level data from Afghanistan’s 2010 and

2018 parliamentary elections. Specifically, we analyze the share of female candidates,

the share of votes received by female candidates, and the share of elected candidates

who are female. As shown in Table 13, the estimated effects are positive across all

20



three outcomes but are not statistically significant. The magnitudes, 0.025 for candi-

date share, 0.099 for vote share, and 0.031 percentage point for elected share, suggest

modest improvements that are consistent with increased trust in female leadership.

However, the estimates are imprecise. One likely explanation is the limited sample

size. Because candidates compete at the provincial level, many districts have no can-

didates, which reduces the effective sample. This limited coverage at the district level

likely contributes to large standard errors and the lack of statistical significance.

8 Conclusion

This paper examined the causal impact of mobile phone connectivity on cultural at-

titudes in Afghanistan, leveraging the expansion of mobile networks. Our findings

indicate that greater mobile connectivity increased support for female education and

women’s participation in the workforce. The impact, however, varies across gender.

Men became more supportive of female education and employment opportunities,

while women’s attitudes remained largely unchanged in these domains but showed a

significant increase in support for female political leadership.

This study contributes to a broader understanding of how modern communica-

tion technology shapes cultural norms in developing countries. By providing access

to information, alternative viewpoints, and social networks, mobile phones can drive

progressive shifts in deeply ingrained societal attitudes. However, due to data limi-

tations, we were unable to fully explore the mechanisms driving these changes and

leave it for future research.

In sum, mobile connectivity serves as a catalyst for cultural and economic change

by expanding access to information, increasing exposure to new ideas, and facilitat-

ing greater participation in public life. While barriers to gender equality remain, the

continued growth of mobile networks offers a promising avenue for fostering social

progress in Afghanistan and other developing nations.
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Table 1: Summary Statistics

Share (Mean)

Regions:

. . . The Capital (Kabul) 0.22

. . . East 0.09

. . . Southeast 0.10

. . . Southwest 0.16

. . . West 0.12

. . . Northeast 0.13

. . . Northwest 0.12

. . . Central 0.22

Demographic characteristics:

Male 0.57

Married 0.78

Age 34.78

Household size 9.52

Household income 5.27

Number of observations 54236.00

Notes: Numbers < 0 represent ratios. Data cov-
ers 2006-2013. The sample size for all years
were between 6000 and 10,000. Sampling was
conducted at the province level and data was
collected across districts. Surveys were inde-
pendent cross section of individuals.
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Table 2: Phone Ownership and Mobile Towers

Phone ownership

Towers per 10,000 people 0.284***

(0.05)

Mean outcome 0.52

# observations 38834

# districts 362

Notes: */**/*** denotes significance at the
10/5/1 percent. Standard errors are clustered
at the district level. Phone ownership is a bi-
nary variable that is equal to 1 if individuals
self-reported that they owned a mobile phone
at the time of the survey and 0 otherwise. Con-
trols include district fixed effects, year fixed ef-
fects and individual-level controls such as age,
education, income and ethnicity.

Table 3: First Stage: Mobile Towers and Lightning

Towers per 10,000 people

Lightning (the IV) -0.01***

(0.00)

Mean outcome 0.23

# observations 53815

# districts 375

Notes: */**/*** denotes significance at the
10/5/1 percent. Standard errors are clustered
at the district level. Lightning (the instrument)
is measured as the maximum district-level light-
ning intensity observed between 1998 and 2013.
Regression includes district and year fixed ef-
fects, as well as individual-level controls for age,
education, income, and ethnicity.
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Table 4: The Effect of Mobile Phone Access on Attitudes Toward Women, OLS and IV Esti-
mates

Education Employment Leadership

OLS 2SLS OLS 2SLS OLS 2SLS

(1) (2) (3) (4) (5) (6)

Towers per 10,000 people 0.071*** 0.172** 0.098*** 0.268** -0.008 0.034

(0.02) (0.07) (0.02) (0.12) (0.01) (0.06)

Mean outcome 0.859 0.859 0.643 0.643 0.112 0.112

Weak IV statistic 15.580 15.580 15.580

# observations 53815 53815 53815 53815 53815 53815

# districts 375 375 375 375 375 375

Notes: */**/*** denotes significance at the 10/5/1 percent. Standard errors are clustered at the district level.
Outcome variables are binary indicators equal to 1 if the respondent agrees with women’s education, employ-
ment, or leadership, respectively, and 0 otherwise. Lightning (the instrument) is measured as the maximum
district-level lightning intensity observed between 1998 and 2013. All regressions include district and year
fixed effects, as well as individual-level controls for age, education, income, and ethnicity.

Table 5: The Effect of Mobile Phone Access on Attitudes Toward Women by Gender, IV
Estimates

Education Employment Leadership

Male Female Male Female Male Female

(1) (2) (3) (4) (5) (6)

Towers per 10,000 people 0.230** 0.049 0.339** 0.131 -0.097 0.311**

(0.09) (0.10) (0.15) (0.17) (0.06) (0.15)

Mean outcome 0.814 0.919 0.527 0.794 0.087 0.145

Weak IV statistic 16.688 10.391 16.688 10.391 16.688 10.391

# observations 30399 23415 30399 23415 30399 23415

# districts 375 346 375 346 375 346

Notes: */**/*** denotes significance at the 10/5/1 percent. Standard errors are clustered at the district level.
Outcome variables are binary indicators equal to 1 if the respondent agrees with women’s education, employ-
ment, or leadership, respectively, and 0 otherwise. Lightning (the instrument) is measured as the maximum
district-level lightning intensity observed between 1998 and 2013. All regressions include district and year
fixed effects, as well as individual-level controls for age, education, income, and ethnicity.
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Table 6: The Effect of Phone Towers on Attitudes Toward Women by Ethnicity, IV Estimates

Education Employment Leadership

Pashtoon Others Pashtoon Others Pashtoon Others

(1) (2) (3) (4) (5) (6)

Towers per 10,000 people 0.139* 0.231* 0.156 0.539** 0.020 0.037

(0.07) (0.13) (0.12) (0.24) (0.06) (0.11)

Mean outcome 0.807 0.899 0.531 0.727 0.130 0.099

Weak IV statistic 12.246 7.440 12.246 7.440 12.246 7.440

# observations 23044 30748 23044 30748 23044 30748

# districts 303 311 303 311 303 311

Notes: */**/*** denotes significance at the 10/5/1 percent. Standard errors are clustered at the district level.
Outcome variables are binary indicators equal to 1 if the respondent agrees with women’s education, employ-
ment, or leadership, respectively, and 0 otherwise. Pashtoon is the largest ethnic group in Afghanistan and
Others include all non-Pashtoon. Lightning (the instrument) is measured as the maximum district-level light-
ning intensity observed between 1998 and 2013. All regressions include district and year fixed effects, as well
as individual-level controls for age, education, and income.

Table 7: Test of Exclusion Restriction – Reduced Form Conditional on Endogenous Variable

Education Employment Leadership

(1) (2) (3) (4) (5) (6)

Lightning (the IV) -0.001** -0.001 -0.002** -0.001 -0.000 -0.000

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Towers per 10,000 people 0.068*** 0.094*** -0.009

(0.02) (0.02) (0.01)

Mean outcome 0.859 0.859 0.643 0.643 0.112 0.112

F statistic 13.525 14.178 62.813 62.721 18.547 16.993

# observations 53815 53815 53815 53815 53815 53815

# districts 375 375 375 375 375 375

Notes: */**/*** denotes significance at the 10/5/1 percent. Standard errors are clustered at the district level.
Outcome variables are binary indicators equal to 1 if the respondent agrees with women’s education, employ-
ment, or leadership, respectively, and 0 otherwise. Lightning (the instrument) is measured as the maximum
district-level lightning intensity observed between 1998 and 2013. All regressions include district and year
fixed effects, as well as individual-level controls for age, education, income, and ethnicity.
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Table 8: Test of Exclusion Restriction – Reduced Form in Districts Without Towers

Education Employment Leadership

(1) (2) (3)

Lightning (the IV) -0.001 -0.001 -0.001

(0.00) (0.00) (0.00)

Mean outcome 0.821 0.580 0.107

F statistic 13.194 30.564 6.745

# observations 15431 15431 15431

# districts 237 237 237

Notes: */**/*** denotes significance at the 10/5/1 percent.
Standard errors are clustered at the district level. Data in-
cludes only districts that did not have any phone towers. Out-
come variables are binary indicators equal to 1 if the respon-
dent agrees with women’s education, employment, or leader-
ship, respectively, and 0 otherwise. Lightning (the instrument)
is measured as the maximum district-level lightning intensity
observed between 1998 and 2013. All regressions include dis-
trict and year fixed effects, as well as individual-level controls
for age, education, income, and ethnicity.
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Table 9: The Effect of Mobile Phone Access on Female Employment, IV Estimates

Women work
Women contribution
>25% of HH income

(1) (2)

Towers per 10,000 people -0.025 0.123**

(0.13) (0.06)

Mean outcome 0.165 0.039

Weak IV statistic 8.821 10.423

# observations 14241 23415

# districts 292 346

Notes: */**/*** denotes significance at the 10/5/1 percent. Stan-
dard errors are clustered at the district level. In column (1), the out-
come is a binary indicator equal to 1 if the respondent reports that
women in the household are employed and 0 otherwise. In col-
umn (2), the outcome is a binary indicator equal to 1 if women are
reported to contribute more than 25% of household income. Light-
ning (the instrument) is measured as the maximum district-level
lightning intensity observed between 1998 and 2013. All regres-
sions include district and year fixed effects, as well as individual-
level controls for age, education, income, and ethnicity.
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Table 10: The Effect of Mobile Phone Access on Female Employment, Mediation Analysis

Mediator:
Women’s Contribution to Household Income

Mediator:
Women Working

Education
(1)

Employment
(2)

Leadership
(3)

Education
(4)

Employment
(5)

Leadership
(6)

total effect 0.110 0.131 -0.012 0.110 0.131 -0.012

(0.074) (0.109) (0.060) (0.074) (0.109) (0.060)

direct effect 0.078*** 0.112*** -0.019 0.075*** 0.110*** -0.020

(0.018) (0.024) (0.012) (0.024) (0.024) (0.016)

indirect effect 0.031 0.019 0.007 0.035 0.021 0.008

(0.069) (0.106) (0.059) (0.150) (0.134) (0.075)

% mediation effect 28.548 14.231 -59.210 31.685 15.795 -65.716

F-statistic (T on Z) 15.470 15.470 15.470 15.470 15.470 15.470

F-static (M on Z | T) 6.164 6.164 6.164 0.127 0.127 0.127

# observations 35376 35376 35376 35376 35376 35376

# districts 371 371 371 371 371 371

Notes: *, **, and *** denote significance at the 10, 5, and 1 percent levels, respectively. Standard errors are
clustered at the district level. Estimates are based on the mediation framework of Dippel et al. (2019). Outcome
variables are binary indicators equal to 1 if the respondent agrees with women’s education, employment, or
leadership, respectively, and 0 otherwise. The mediator in columns (1)–(3) is Women’s Contribution to Household
Income, a binary indicator equal to 1 if women contribute more than 25% of total household income, and 0
otherwise. The mediator in columns (4)–(6) is Women Working, a binary indicator equal to 1 if women in
the household are engaged in income-generating activities. Lightning (the instrument) is measured as the
maximum district-level lightning intensity observed between 1998 and 2013. All regressions include district
and year fixed effects, as well as individual-level controls for age, education, income, and ethnicity.
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Table 11: Effects of Mobile Phone Access on Female Education

No schooling Below primary Primary complete Years of schooling

(1) (2) (3) (4)

Towers per 10,000 people 0.013 -0.364 -0.515 3.387

(0.367) (0.383) (0.317) (3.238)

Average age 0.035*** 0.027*** 0.025*** -0.262***

(0.008) (0.008) (0.007) (0.076)

Average income -0.000 -0.000 -0.000 0.000

(0.000) (0.000) (0.000) (0.000)

Mean outcome 0.642 0.722 0.774 2.762

Weak IV statistic 7.977 7.977 7.977 7.977

# observations 1086 1086 1086 1086

# districts 279 279 279 279

Notes: */**/*** denotes significance at the 10/5/1 percent. Standard errors are clustered at the district
level. The data are aggregated at the district level. Column (1) reports the share of women with no
formal schooling. Column (2) reports the share of women with some schooling below the primary
level. Column (3) reports the share of women who completed primary education. Column (4) reports
the mean years of schooling among women. Lightning (the instrument) is measured as the maximum
district-level lightning intensity observed between 1998 and 2013. All regressions include the same
controls as in Table 4.

Table 12: Effects of Mobile Phone Access on Female Employment

No employment Women work Clerical employment
Women contribution
>25% of HH income

(1) (2) (3) (4)

Towers per 10,000 people -0.027 0.144 -0.007 0.192

(0.063) (0.198) (0.035) (0.130)

Average age -0.000 -0.002 -0.000 -0.001

(0.001) (0.002) (0.000) (0.001)

Income -0.000 -0.000 0.000 0.000

(0.000) (0.000) (0.000) (0.000)

Mean outcome 0.948 0.177 0.004 0.047

Weak IV statistic 6.729 6.798 6.729 6.722

# observations 1217 876 1217 1217

# districts 287 263 287 287

Notes: */**/*** denotes significance at the 10/5/1 percent. Standard errors are clustered at the district level.
Column (1) reports the share of women who are not employed. Column (2) reports the share of women
with some form of employment. Column (3) reports the share of women employed in clerical occupations.
Column (4) reports the share of women who contribute more than 25% of household income. Lightning (the
instrument) is measured as the maximum district-level lightning intensity observed between 1998 and 2013.
All regressions include the same controls as in Table 4.

32



Table 13: Effect of Mobile Phone Access on Election Outcomes for Women, IV Estimates

% Female candidates
% Votes

to Female candidates
% Female candidates

elected

(1) (2) (3)

Towers per 10,000 people 0.025 0.099 0.031

(0.021) (0.073) (0.026)

Mean outcome 0.171 0.109 0.286

Weak IV statistic 5.486 5.721 5.486

# observations 547 546 547

# districts 329 329 329

Notes: */**/*** denotes significance at the 10/5/1 percent. Standard errors are clustered at the
district level. Data is from Afghanistan’s 2010 and 2018 parliamentary elections. Column (1) is the
share of women contestant. Column (2) is the share of votes caste to female candidates. Column
(3) is the share of female candidates among the successful candidates who got a parliament seat.
Lightning (the instrument) is measured as the maximum district-level lightning intensity observed
between 1998 and 2013.
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(a) Roshan towers

(b) Share of districts with at least one Roshan tower

Notes: Panel (a) depicts the location of Roshan towers over the sample period. Panel (b) shows the share of the
398 Afghan districts with at least one Roshan tower in the given year.

Figure 1: Map and Time Series of Roshan Towers
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(a) Pre-Phones Network (b) Post-Phones Distant Tie (c) Stronger Distant Tie

Figure 2: Sample Network before and after Mobile Phones

Notes: Panel (a) depicts a sample network for individual A prior to the advent of mobile phones. Panel (b)
illustrates the formation of a new long-distance tie (e.g., a family member in Kabul) enabled by mobile con-
nectivity. Panel (c) depicts a strengthening of that distant tie through increased interaction (e.g., phone calls,
SMS).
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.
Figure 3: Mobile Phone Access and Gender Norms: Potential Mechanisms

Notes: Each box represents a mechanism/channel or subchannel. Dark green denotes the Information channel (both Network-dependent information and general
information) while lighter shades of green denote specific information subchannels. Light shades of orange denote specific Labor Supply subchannels. Refer to section
6 for a detailed description of each mechanism
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Figure 4: Mediation effect in DAG
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Appendix

A Tables

Table A1: Effects of Mobile Phone Access on Attitudes Toward Women – Number of Towers
as IV

Education Employment Leadership

(1) (2) (3)

Number of towers 0.024** 0.039** 0.006

(0.01) (0.02) (0.01)

Mean outcome 0.859 0.643 0.112

Weak IV statistic 6.636 6.636 6.636

# observations 53815 53815 53815

# districts 375 375 375

Notes: */**/*** denotes significance at the 10/5/1 percent. Standard errors are clustered at the district level.
Outcome variables are binary indicators equal to 1 if the respondent agrees with women’s education, em-
ployment, or leadership, respectively, and 0 otherwise. Instead of towers per 10,000 people, the endogenous
variable is number of towers. District population is directly used as a control variable. All regressions include
district and year fixed effects, as well as individual-level controls for age, education, income, and ethnicity.

Table A2: Effects of Mobile Phone Access on Attitudes Toward Women – Standard Errors
Clustered at District Level

Education Employment Leadership

(1) (2) (3)

Towers per 10,000 people 0.200** 0.339** 0.051

(0.09) (0.14) (0.05)

Mean outcome 0.859 0.643 0.112

Weak IV statistic 13.124 13.124 13.096

# observations 53815 53815 53815

# provinces 34 34 34

Notes: */**/*** denotes significance at the 10/5/1 percent. Standard errors are clustered at the province level.
Outcome variables are binary indicators equal to 1 if the respondent agrees with women’s education, employ-
ment, or leadership, respectively, and 0 otherwise. All regressions include district and year fixed effects, as
well as individual-level controls for age, education, income, and ethnicity.
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Table A3: Effects of Mobile Phone Access on Attitudes Toward Women – Towers per Km2

as IV

Education Employment Leadership

(1) (2) (3)

Number of towers per km2 1.605** 2.725** 0.428

(0.79) (1.32) (0.49)

Mean outcome 0.859 0.642 0.113

Weak IV statistic 6.405 6.405 6.290

# observations 53320 53320 53320

# districts 372 372 372

Notes: */**/*** denotes significance at the 10/5/1 percent. Standard errors are clustered at the district level.
Outcome variables are binary indicators equal to 1 if the respondent agrees with women’s education, employ-
ment, or leadership, respectively, and 0 otherwise. All regressions include district and year fixed effects, as
well as individual-level controls for age, education, income, and ethnicity.

Table A4: Effects of Mobile Phone Access on Attitudes Toward Women, with Probit Model

Education Employment Leadership

(1) (2) (3)

Towers per 10,000 people 0.930*** 0.908*** 0.241

(0.32) (0.35) (0.31)

Mean outcome 0.858 0.643 0.113

# observations 53486 53809 53488

# districts 369 369 369

Notes: All estimates are from probit IV model in Equation 2. */**/*** denotes significance at the 10/5/1
percent. Standard errors are clustered at the district level. Outcome variables are binary indicators equal to 1
if the respondent agrees with women’s education, employment, or leadership, respectively, and 0 otherwise.
All regressions include district and year fixed effects, as well as individual-level controls for age, education,
income, and ethnicity.
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Table A5: Effects of Mobile Phone Access on Attitudes Toward Women – Mean Lightning
Instead of Maximum

Education Employment Leadership

(1) (2) (3)

Towers per 10,000 people 0.165* 0.156 0.084

(0.09) (0.15) (0.07)

Mean outcome 0.859 0.643 0.112

Weak IV statistic 9 9 9

# observations 53815 53815 53815

# districts 375 375 375

Notes: Instead of maximum lightning intensity during 1998-2013, mean lightning during that period is con-
sidered as IV in Equation 1. */**/*** denotes significance at the 10/5/1 percent. Standard errors are clustered
at the district level. Outcome variables are binary indicators equal to 1 if the respondent agrees with women’s
education, employment, or leadership, respectively, and 0 otherwise. All regressions include district and year
fixed effects, as well as individual-level controls for age, education, income, and ethnicity.

Table A6: Effects of Mobile Phone Access on Attitudes Toward Women – Accounting for
Spillover Effects

Education Employment Leadership

(1) (2) (3)

Towers per 10,000 people 0.221** 0.381** 0.015

(0.09) (0.16) (0.06)

Mean outcome 0.862 0.651 0.112

Weak IV statistic 15.108 15.108 15.088

# observations 49182 49182 49182

# districts 361 361 361

Notes: Control districts adjacent to treatment districts are excluded to account for spillover effects. */**/*** de-
notes significance at the 10/5/1 percent. Standard errors are clustered at the district level. Outcome variables
are binary indicators equal to 1 if the respondent agrees with women’s education, employment, or leadership,
respectively, and 0 otherwise. All regressions include district and year fixed effects, as well as individual-level
controls for age, education, income, and ethnicity.
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