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Abstract 

This paper fills a gap in the literature on gender bias in accessing financial assets and income 

generation activities by analyzing the influence of media and social networks on the financial 

returns of female-headed households. Empirical evidence suggests that media and social 

networks are effective tools for diminishing connectivity constraints, raising awareness, and 

influencing behaviors. Using the India Human Development Survey of Indian female-headed 

households for the period 2011 to 2012, we find that media and social networks positively 

impact the financial returns of households. We also find that information networks have 

positive and significant impacts on the net income from financial investments in urban areas 

and net income from agricultural activities in rural areas. Following this, we further explore 

the mediating role of financial expertise among households and confirm its significance in 

understanding and using the information provided by media and social networks to make 

relevant financial decisions. 
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1. Introduction 

In emerging developing economies, complex social inequalities pose a severe challenge to 

information dissemination and financial capability, significantly affecting the financial 

decisions of female-headed households. Key studies on female household headship (e.g., 

Buvinic and Gupta, 1997; Chant, 1997; Rogan, 2013) have documented how gender disparities 

through triple burdens of poverty, gender discrimination, and absence of support influence 

households’ access to resources. Recent studies have also shown how the continuing 

differential vulnerability of female-headed households because of limited mobility, 

connectivity (Chant, 2013), and access to protective social networks (Flato et al., 2017) 

jeopardizes women’s engagement in the labor market and income generation activities. 

Further, the empirical evidence suggests that harnessing the media and social networks can 

prove to be a useful tool in raising awareness and changing attitudes, especially when the target 

audience is large (Atkinson and Messy, 2013). Mass media (Berg and Zia, 2017) and social 

interactions (Duflo and Saez, 2003) offer a powerful platform for communicating educational 

information and influencing behavior. Abbaszadeh et al. (2019) found that communication 

through technological media, such as television, internet, blogs, mobile phone, radio, and 

search engines (Wei, 2009) has a significant influence on the economic, social, or political 

setting, leading to the development of society (Adams, 2006; Yang et al., 2017). Bӧnte and 

Filipiak (2012) also found that using public information sources (e.g., radio, television, 

newspaper, and internet) increases the probability of enhancing the financial instrument 

awareness. Meanwhile, Carpena et al. (2011) explored the influence of a comprehensive video-

based education program in India and found that these programs made significant 

improvements in knowledge and awareness of financial products and services among the users. 

However, a gendered perspective on software production shows that although information 

technology creates opportunities for women, it reproduces gender inequalities in the broader 
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fabric of society (Arun and Arun, 2002). Meanwhile, Chant (2013) highlighted that in the 

modern age when technology can diminish mobility and connectivity constraints, women’s 

prospects of benefiting from technology are commonly hampered because of a gendered 

“digital divide.” Thus, targeting female-headed households using these information networks 

can help reduce poverty and produce more significant welfare benefits to families and society. 

Further, Arun et al. (2016) found that social networks help improve household consumption 

in India, showing the potential of social mobility to induce overall well-being and improved 

welfare. In Botswana, Cassidy and Barnes (2012) determined that more socially networked 

households are likely to have a wider range of livelihood strategies, greater levels of other 

forms of social capital, and greater overall capital. Thus, media networks and social interactions 

play a crucial role in reducing informational barriers and improving individuals’ financial 

decision making. However, the information diffusion through media and social networks also 

requires careful retrieval and selection of information and transformation of this information 

into knowledge. In this regard, financial expertise and skills among individuals play an 

important role as they help disentangle the relevant information provided by these information 

networks and utilize it to make more informed financial decisions. Several scholars, such as 

Frijns et al. (2014), Mandell (2008), and Weiner et al. (2005), highlighted the importance of 

financial expertise in motivating people to improve their financial literacy and behavior. Thus, 

in this paper, we focus on the impact of information channels, such as mass media and social 

networks, in influencing the financial decisions of female-headed households through the 

mediating role of financial expertise. 

We use a unique, nationally representative survey from the India Human Development 

Survey (IHDS) conducted during 2011–2012 for the empirical analysis. Our study focuses on 

two information networks, namely, media and digital networks and social networks, as a source 

of learning to enhance the transmission/exchange of information among households. We 
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examine the impact of these two networks on the financial returns of female-headed households 

in both rural and urban sectors. Finally, we explore the mediating role of financial expertise in 

the relationship between information networks and financial decisions. 

This study makes several relevant contributions to the literature. First, to the best of our 

knowledge, this is the first study that focuses on the mediating role of financial expertise in the 

relationship between information networks and financial returns of households. Second, we 

analyze the impact of information networks on households’ financial decisions in an emerging 

economy, whereas most studies have focused on developed countries (Cole et al., 2011). Third, 

we investigate the direct relationship between information networks (e.g., media networks and 

social networks) and financial returns among the vulnerable groups of female-headed 

households in India’s urban and rural sectors. We argue that the focus on female-headed 

households is well-suited for analyzing financial decision making as they are triply 

disadvantaged as heads of households (Buvinic and Gupta, 1997). 

Our results, which remain consistent with several robustness tests, can be summarized as 

follows. First, we find a positive and significant impact of media and social networks on the 

financial returns of female-headed households. Second, we find that financial expertise 

mediates the link between information networks and financial returns among households. 

Finally, we find that media and social networks positively impact the net income from financial 

investments in urban areas and agricultural activities in rural areas through the mediating effect 

of financial expertise. 

We structure the rest of the study as follows. Section 2 provides detailed background 

literature. Section 3 describes the data and research method used in the study. Section 4 presents 

the empirical findings and discussion. Section 5 provides a battery of robustness tests. Finally, 

Section 6 concludes the study. 
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2. Background literature 

Making informed financial decisions and evaluating difficult financial choices remain a 

challenge for large parts of the world (Berg and Zia, 2017; Lusardi et al., 2010). Empirical 

evidence suggests that gender disparity significantly impacts broader macroeconomic 

outcomes, including social and economic development (Basu, 2021; Morrison et al., 2007; Sen, 

2001; Stotsky, 2006). It has been evidenced that women face several barriers, mostly gender 

norms, such as low intra-household bargaining power and social norms in the adoption and 

usage of financial services (Doss, 2013; Duflo, 2012). Moreover, women who are head of the 

households may face discrimination in accessing jobs or resources because of their gender, 

social, or economic factors, which further affects their household’s economic welfare. For 

example, recent evidence from Southeast Asia shows that a woman’s role as a primary 

caretaker of the household in the absence of a consolidated patriarchal system has reinforced 

gender (dis)advantages and in such cases, access to networks is crucial (Quetulio-Navarra, 

2017) to improve social capital. Similarly, Kuada (2009) determined that female entrepreneurs 

have more difficulties accessing bank financing but compensate by cultivating social 

relationships and using social capital as a resource-leveraging mechanism in the context of 

Ghana. However, Chant (1997) pointed out that addressing female- headed households as “the 

poorest of the poor” is misleading for female-headed households, especially in urban areas as 

the situation may differ in rural areas and across countries. 

In India, Ghosh and Vinod (2017) showed that female-headed households are 8% less likely 

to access formal finance and 6% more likely to access informal finance than male-headed 

households. Subsequently, they found that education and wages are more relevant in explaining 

access to finance, whereas political and social factors help explain the use of finance. 

Meanwhile, Rajeev et al. (2011) documented that the incidence of indebtedness for female-

headed households is 4%–10% higher than male-headed households in India. Further, Rajeev 
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and Bhattacharjee (2015) showed that female-headed households pay nearly 5% higher interest 

cost and have 7%–10% lower access to formal sources of finance than male-headed Indian 

households.  

Thus, communicating messages to enhance financial awareness among households is 

crucial for the development of financial markets as households are important consumers of 

financial products, and these investments influence the scale and asset mix of finance 

(Honohan, 2008). In India, specifically, even after a massive supply-driven no-frills financial 

inclusion program under the Pradhan Mantri Jan Dhan Yojana (PMJDY), 76% of India’s adult 

population do not fully understand the basic financial concepts (S&P, 2015). The Securities 

Exchange Board of India (SEBI) has been organizing investor education and awareness 

workshops to create awareness about financial products and the ecosystem. Further, SEBI 

articulated a media plan in 2011 to disseminate information on financial markets to the masses 

in English, Hindi, and 12 other regional languages through newspapers, television, and radio 

(Giz, 2013). The media networks, particularly television, is the most important one as it has the 

deepest penetration especially in rural areas of around 55% (Broadcast India Survey, 2018). 

Thus, it can be used to target a large population. 

Over the last two decades, with the complexity of financial products at the micro-level, the 

understanding of household financial decision making and behavior is vital. In behavioral 

studies, empirical evidence shows that two critical psychological aspects that determine 

individuals’ behavior regarding the use and acquisition of information are overconfidence and 

limited cognitive capabilities (Garcia, 2011). Halford and Savage (2010) extended the 

sociological analysis of the relationship between information and communication technology, 

on the one hand, and social inequalities, on the other hand, beyond that of the digital divide 

debate. The literature on informational cascades (Banerjee, 1992) explains why information 

obtained from peers may be an important factor in deciding investment decisions. Individuals 

Jo
urn

al 
Pre-

pro
of



7 

 

 

may want to maintain the same consumption level as what is expected in their social group, 

resulting in a “social multiplier” effect, that is, the aggregate impact of an intervention on a 

group is larger than the sum of its impacts on each individual’s decision. The relational 

dimension of social interaction leads to higher care and mutual trust (Von Krogh, 1998), norms 

of cooperation (Coleman, 1990), and a sense of identification (Kramer et al., 1996). Bo et al. 

(2015) also found that social networks in China help increase entrepreneurial income in urban 

and rural sectors. 

Further, several studies have investigated the effects of the media on political, social, and 

economic outcomes. Some of these studies have analyzed the impact of newspapers on 

politicians’ accountability (Strömberg, 2004), and other works have focused on the effects of 

television on social behaviors. For example, Chong and La Ferrara (2008) analyzed the effect 

of the role models portrayed in TV programs on divorce in Brazil, and Paola and Scoppa (2014) 

highlighted the effects of media on consumer behavior, focusing on lottery games. Meanwhile, 

Bönte and Filipiak (2012) and Swain and Wallentin (2009) found that mass media and social 

networks help increase awareness of financial instruments. 

Irrespective of the fact that information networks can enhance the quality of decision 

making among individuals, financial education must be anchored in an appropriate social and 

relational framework, as argued by Henchoz (2016). The financial education programs aim to 

improve overall financial knowledge and provide goal-orientated information only; thus, it may 

limit the success of the programs (Braunstein and Welch, 2002). Lührmann (2018) suggested 

that financial education enhances inter-temporal decision making and decreases narrow 

bracketing. Moreover, some studies have argued that financial experience makes people more 

receptive to financial education programs and, thus, helps improve their financial literacy and 

behavior (Frijns et al., 2014; Mandell, 2008). Hence, the influence of information networks, 

such as mass media and social networks, on households’ financial behavior must be examined 
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as these platforms provide both vertical and horizontal connectedness and information, which 

further helps enhance financial awareness among the general population in developing 

countries. 

3. Data and methodology 

This study uses the 2011–2012 survey (wave II) of the IHDS,1 which is a unique, nationally 

representative multi-topic survey of Indian households in 1,503 villages and 971 urban 

neighborhoods (Desai et al., 2010; Swaminathan et al., 2019). For this study’s analysis, we 

relied on a sample of 37,964 female-headed households. The study does not discuss the 

analytical dimensions of female-headed households, particularly in poverty studies (see Fuwa, 

2000). However, it used the “self-reporting” definition of “female-headed” as adopted in the 

data sources. 

3.1 Information networks and financial behavior 

Mass media and social networks offer broad outreach and potential persuasive tools for 

communicating messages and influencing behaviors. There is wide evidence of how persuasive 

communication can motivate and influence economic decisions (Della Vigna and Gentzkow, 

2010). The studies link the effectiveness of persuasion through mass media to improved social 

outcomes (Jensen and Oster, 2009; La Ferrara et al., 2008) and productive financial outcomes 

(Berg and Zia, 2017). Besides, social networks influence economic outcomes (Fukuyama, 

1995) and help individuals improve their access to financial services (Kumar et al., 2019). We 

argued that information networks benefit female-headed households by delivering educational 

messages, and the experience of social interactions helps boost self-confidence. Thus, we 

hypothesized that information networks (e.g., social networks and media and digital networks) 

help remove informational barriers and facilitate female-headed households to increase their 

                                                      
1 Some recent papers using this dataset include Thorat et al. (2017) and Economic Survey of India (2017). 

Jo
urn

al 
Pre-

pro
of



9 

 

 

financial income. 

We tested this hypothesis by studying the impact of information networks, such as social 

networks and media, and digital networks, on the financial returns of female-headed 

households. Social networks were proxied by households’ attendance to public meetings and 

their memberships to at least one group: self-help groups, credit/savings group, social/ festival 

society, and development group/NGO. Media and digital networks were proxied by the regular 

use of a computer, newspaper, and television by the individuals of each household. The 

dependent variable of financial returns (𝑌𝑖) of households was measured using net income from 

two main sources: financial investments and agricultural activities.2 Investing in financial 

securities helps ensure short- and long-term financial security by generating an additional 

income stream. Moreover, income from farming and agricultural activities play an instrumental 

role in household’s food and economic security as most of the population in developing 

countries are engaged in agriculture. We calculated the dependent variables as the natural 

logarithm of net income from financial investments and the natural logarithm of net income 

from agricultural activities. The following model was estimated: 

 

𝑌𝑖𝑠𝑑 =  𝑎0 + 𝑎1𝑠𝑜𝑐𝑖𝑎𝑙 𝑛𝑒𝑡𝑤𝑜𝑟𝑘 𝑖𝑠𝑑 + 𝑎2𝑚𝑒𝑑𝑖𝑎 𝑛𝑒𝑡𝑤𝑜𝑟𝑘𝑖𝑠𝑑 + 𝑎3𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑖𝑠𝑑 + 𝑎4𝛾𝑠 + 𝑎5𝛿𝑑 + 𝑒𝑖 (1) 

 

We estimated these models using the ordinary least squares (OLS) method with state 

(𝛾𝑠) and district (𝛿𝑑) fixed effects, controlling for unobserved heterogeneity at state- and 

district-levels.3 The model also included standard errors clustered at the household level as the 

observations over time might be correlated within households. The vector 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 included 

                                                      
2 Income from financial investments includes net income from interest on savings, sale of dividend shares, and 

any other capital gains, whereas the income from agricultural activities includes net income from agricultural 

farming. 
3 We also control for village dummies in separate estimations, and the results do not change. These results are 

available upon request. 
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different control variables at the household level that may affect the financial returns of 

households.4 Credit identifies households that use credit issued by formal and semi-formal 

institutions, such as banks, microfinance, community groups, NGOs, self-help groups, 

government, and other credit programs. We expect this variable to have a positive sign, as 

households with increasing access to financial services such as lending and savings are more 

likely to invest in diversified income sources (Demirgüç-Kunt and Klapper, 2013). Mobile use 

identifies households in which adults use mobile phones. Gross et al. (2012) showed that 

ownership and use of mobile phones are important factors driving financial services. Poor 

indicates households whose per capita expenditure is below the poverty line, as defined by 

Tendulkar (2012). We expect this variable to have a negative effect on financial returns as 

poorer households have more difficulty accessing finance and diversify investments 

(Claessens, 2006). Similarly, households that have higher asset size are financially well-off; 

hence, they are more likely to increase their financial investments. We thus included asset size 

as a control variable measured as the log of total household assets; it is expected to impact 

financial returns positively. 

Next, we included a variable to control for education levels of each household, 

categorized into four levels: secondary education or less, higher secondary education, 

bachelor’s education, and above bachelor’s education. Households with higher education levels 

are more likely to use financial services and obtain higher returns from their financial 

investments (Claessens, 2006). Thus, we expect this variable to have a positive sign. Muslim 

indicates households following the Muslim religion. Evidence shows that Muslims are less 

likely to borrow formally (Demirgüç-Kunt et al., 2013) and, thus, this is expected to be 

negatively associated with financial investments. Age of the head and age squared are included 

                                                      
4 The correlation matrix of the explanatory variables is presented in Appendix Table A1, showing our variables 

do not suffer from high correlation. 
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as financial decisions are expected to first increase with the age of the head and then decline 

(Allen et al., 2016). Urban takes the value of 1 if a household belongs to an urban area from 

the 2011 census and equals 0 otherwise. The regional disparity must be considered as the use 

of financial services may vary across regions (Claessens, 2006). Confidence in banks indicates 

the strong confidence of households on the country’s banking system to keep money safe. 

Research has shown that levels of confidence and trust influence financial decisions (Guiso et 

al., 2004, 2008). Thus, this variable is expected to be positively associated with a household’s 

financial 

returns. 

3.2 Information networks and financial behavior in urban and rural sectors 

Although women in urban areas enjoy some advantages over their rural counterparts, still 

a range of gender inequalities and injustices persist that constrain women’s engagement in the 

labor market, income-generating activities, and human capital as well as inhibit the 

development of women’s capabilities. Women also play a crucial role in agricultural and rural 

economies, but their contributions are seldom noticed (Malhan and Rao, 2017). Even though 

in the technology has the potential to diminish these constraints posed by physical limitations 

in the “digital age,” women’s connectivity with others is hampered by a gendered “digital 

divide” (Chant, 2013). Thus, we argued that the transmission of information and knowledge 

about new economic and political developments through mass media and social networks can 

help bridge knowledge gaps among women in both urban and rural sectors. 

To study the influence of information networks on the financial behavior of female-headed 

households in both urban and rural areas, we constructed a regional dummy variable urban that 

takes the value of 1 if a household belongs to an urban area from the 2011 census and equals 0 

otherwise (Deng et al., 2020). Equation (1) is then augmented by including interaction terms 

between social and media networks and this regional dummy: 
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𝑌𝑖𝑠𝑑 =  𝑎0 + 𝑎1𝑠𝑜𝑐𝑖𝑎𝑙 𝑛𝑒𝑡𝑤𝑜𝑟𝑘𝑖𝑠𝑑 ∗ 𝑢𝑟𝑏𝑎𝑛𝑖𝑠𝑑 + 𝑎2𝑚𝑒𝑑𝑖𝑎 𝑛𝑒𝑡𝑤𝑜𝑟𝑘𝑖𝑠𝑑 ∗ 𝑢𝑟𝑏𝑎𝑛𝑖𝑠𝑑 + 𝑎3𝑠𝑜𝑐𝑖𝑎𝑙 𝑛𝑒𝑡𝑤𝑜𝑟𝑘𝑖𝑠𝑑 +

𝑎4𝑚𝑒𝑑𝑖𝑎 𝑛𝑒𝑡𝑤𝑜𝑟𝑘𝑖𝑠𝑑 + 𝑎5𝑢𝑟𝑏𝑎𝑛𝑖𝑠𝑑 + 𝑎6𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑖𝑠𝑑 +  𝑎7𝛾𝑠 + 𝑎8𝛿𝑑 + 𝑒𝑖             (2) 

 

The interaction terms of social network*urban and media network*urban capture the 

impact of social and media networks on the financial returns of female-headed households in 

the urban sectors compared with rural sectors. 

3.3 Mediating role of financial expertise 

In this section, we study the mediating role of financial expertise in influencing the financial 

behavior of female-headed households. Financial expertise factors heavily into most 

definitions of financial literacy, which requires decision-making skills. However, we cannot 

assess financial literacy unless we test it, and making successful financial decisions is at the 

very heart of money management. Financial competence has become more essential as 

financial markets offer more complex choices and because the responsibility of making 

informed financial decisions related to savings and investments has shifted from government 

onto individuals. Individuals engage in many financial transactions that require careful 

consideration of interest rates and comparison of alternatives, and those who have better 

financial knowledge can avoid losses and costly decisions. 

Lusardi and Tufano (2015) found that debt literacy is related to the financial 

experiences that people have had as financial experiences can affect financial knowledge. 

Frijns et al. (2014) also found that people with more financial experiences acquire more 

financial knowledge through self-education or by becoming more receptive to financial 

education programs. Mass media and social networks play a crucial role in communicating 

educational messages, creating awareness, and changing attitudes. However, through these 

networks, the information must be transformed into knowledge and knowledge into judgment 
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and action. Thus, we argued that financial expertise helps households recognize the value and 

better utilize information on financial matters provided by media and social networks to make 

more informed and profitable financial decisions. 

To test this hypothesis, following Frijns et al. (2014) and Lusardi and Tufano (2015), 

we defined financial experience based on individuals’ reported experiences with traditional 

saving, investing, and payment activities for each household. Although we cannot measure 

their intensity or frequency, we can identify the transactions and financial products in which 

individuals of each household have engaged. Next, we constructed a dummy variable for 

financial expertise, which takes the value of 1 if individuals in a household have invested in at 

least three or more financial products, such as mutual funds, stocks and bonds, fixed deposits, 

pension fund and gold, bank savings or current account, credit society, or post office account 

in the past five years suffering no large amount of losses and equals 0 otherwise.5 Thus, 

financial expertise refers to households having experiences with various financial products and 

making successful financial decisions by avoiding losses and higher costs. To test the mediating 

effect of financial expertise in the relationship between information networks and household 

financial returns, we employed Baron and Kenny’s (1986) methodology for testing mediation 

hypotheses, which is widely used in the recent literature (Levin and Cross, 2004; Lin et al., 

2016; Mehmetoglu, 2018). Baron and Kenny’s (1986) approach consists of four distinct steps 

to establish complete mediation, as Mehmetoglu (2018) explained. 

Step 1: Regress Y on X to estimate path c, which must be statistically significant, implying an 

effect to be mediated. 

𝑌 =  𝐵0 + 𝑐𝑋 + 𝑒       (3) 

                                                      
5 We also use an alternative definition of “financial expertise” where the dummy takes the value of 1 if 

individuals in a household have invested in at least two or more financial products (e.g., mutual funds, stocks 

and bonds, fixed deposits, pension fund and gold, bank savings or current account, credit society, or post office 

account in the past five years without suffering any large amount of losses) and equals 0 otherwise. The results 

using this definition are both quantitatively and qualitatively similar to the main results and are reported in 

Appendix Table A2. 
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Step 2: Regress M on X to estimate path a, which must be statistically significant, providing 

evidence of a relationship between the independent and mediator variable. 

𝑀 =  𝐵0 + 𝑎𝑋 + 𝑒      (4) 

Step 3: Regress Y on M (by controlling for X) to estimate path b, which must be statistically 

significant. X is controlled for as Y, and M may be correlated because X causes both. This 

estimation provides us with path c′ as well: 

𝑌 =  𝐵0 + 𝑏𝑀 + 𝑐′𝑋 + 𝑒      (5) 

Step 4: Path c′ must be zero, a situation indicating that the magnitude of path c′ is reduced to 0 

after controlling for the mediator. 

If all four abovementioned steps are met, one can claim that M completely mediates the 

relationship between X and Y. 

4. Findings and discussion 

4.1 Summary statistics 

The summary statistics for all dependent and independent variables are presented in Panels 

A and B of Table 1, respectively. Columns 1–4 report mean, variance, minimum, and maximum 

values, respectively, for the whole sample of female-headed households. This is followed by 

the mean values of households with and without financial expertise (Columns 5 and 6) and 

households in urban and rural sectors (Columns 8 and 9) with their respective p-values 

(Columns 7 and 10) associated with t-tests for the means of the corresponding variables. 

As shown in Columns 5 and 6, a significant difference exists between the mean values of 

all variables between households with and without financial expertise at a 1% level. 

Households with financial expertise are more likely to have higher financial returns, better 

information networks, higher access to credit, and better financial and education levels than 

households without financial expertise. Next, we focused on households in urban and rural 

sectors in Columns 8 and 9. Again, we found significant differences between all variables at 
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the 1% level. Urban households have higher (lower) financial (agricultural) income, higher 

media networks, and better financial and education levels than rural households. The following 

sections provide formal regression tests on the above relationships between information 

networks and different household decisions. 

4.2 Information networks, financial expertise, and financial behavior 

This section focuses on the impact of two information networks, namely social network 

and media network, on female-headed households’ financial returns and the mediating role of 

financial expertise in facilitating financial decisions. Table 2 reports the estimated results from 

Equation (1) and the results for the mediation test carried out through four conditions. We 

report the results for the outcome variables of “net income from financial investments” in 

Columns 1–3, “net income from agricultural activities” in Columns 4–6, and “financial 

expertise” in Column 7. 

To begin with, we found a positive and significant effect of both social networks 

(coefficient of 0.031) and media networks (coefficient of 0.054) on net income from financial 

investments (Column 1). The economic magnitudes imply that one standard deviation increase 

in social networks (0.50) and media networks (0.36) increases the net income from financial 

investments by 1.6% and 1.9%, respectively. Next, we found a positive and significant effect 

of social networks (coefficient of 0.349) and media networks (coefficient of 0.424) on net 

agricultural income in Column 4. Again, economic magnitudes show one standard deviation 

increase in social and media networks, which increases net agricultural income by 17.5% and 

15.3% with regard to the two variables, respectively. 

Considering the mediating role of financial expertise, we found that all four conditions 

for the mediation effect are satisfied. First, we found that social and media networks each have 

a positive and significant impact on households’ net income from both financial investments 

and agricultural activities (Columns 1 and 4). Second, we found that social and media networks 
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positively and significantly affect the mediator, that is, financial expertise (Column 7). Third, 

financial expertise has a positive and significant impact on the net financial returns of 

households (Columns 2 and 5). Fourth, social and media networks’ positive and significant 

effect disappears once we control for the positive and significant effects of financial expertise 

(Columns 3 and 6). The regression results effectively passed all four tests for mediation; 

therefore, we can say that the impact of social and media networks on the households’ net 

financial returns is positive because information networks enhance the financial expertise of 

households. 

Concerning the control variables in Equation (1), households with higher access to 

credit and mobile use are more likely to increase their financial returns. Poor households have 

lower financial returns. Further, with an increase in asset size, households can increase their 

financial returns. Higher education attainment mostly has a positive effect on their financial 

returns, and Muslim households have lower financial returns. Finally, households with older 

heads and higher confidence in banks are more likely to increase their financial returns. 

Overall, the results show an important role of media and social networks in improving the 

net financial income of female-headed households. This evidence adds to the findings of Bӧnte 

and Filipiak (2012) who determined that social networks and daily use of information sources 

(e.g., radio, television, newspaper, and internet) influences the investment behavior of 

households. Further, we find evidence of the mediation effect of financial expertise on 

households’ financial returns, implying that financial expertise helps households utilize the 

information disseminated through media and social networks to take informed financial 

decisions. 

4.3 Information networks, financial expertise, and behavior in urban and rural sectors 

This section analyses the impact of media and social networks on female-headed 

household’s financial returns and the mediating role of financial expertise in urban and rural 
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sectors. Table 3 provides the results for Equation (2) and mediation test carried out through 

four conditions. We report the results for the outcome variables of “net income from financial 

investments” in Columns 1–3, “net income from agricultural activities” in Columns 4–6, and 

“financial expertise*urban” in Column 7. The main variables of interest are social 

network*urban, media network*urban, and financial expertise*urban which capture the 

impact of information networks and financial expertise on households’ financial returns in 

urban sectors compared with rural sectors. 

To begin with, we found a positive and significant effect of the interaction terms social 

network*urban (coefficient of 0.135) and media network*urban (coefficient of 0.065) on net 

income from financial investments in Column 1. The economic magnitudes show that one 

standard deviation increase in social and media networks increases net income from financial 

investments by 6.8% and 2.3%, respectively, among female-headed households in urban 

sectors versus rural sectors. Next, we found a negative and significant effect of the interaction 

terms social network*urban (coefficient of −0.239) and media network*urban (coefficient of 

−0.984) on net income from agricultural activities in Column 4. The economic magnitudes 

show that one standard deviation increase in social and media networks increases the net 

agricultural income by 11.9% and 35.4%, respectively, among female-headed households in 

rural versus urban sectors. 

Considering the mediating role of financial expertise, we again found that all four 

conditions for the mediation effect were satisfied. First, we found that the coefficients of the 

interaction terms social network*urban and media network*urban’ have a significant impact 

on net income from financial investments and agricultural activities of households (Columns 1 

and 4). Second, we found that social network*urban and media network*urban each has a 

positive and significant effect on the interaction coefficient of the mediator, financial 

expertise*urban (Column 7). Third, the coefficient of the interaction term financial 
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expertise*urban has a positive (negative) and significant impact on the net income from 

financial investments and agricultural activities (Columns 2 and 5). Fourth, the significant 

effects of the interaction terms social network*urban and media network*urban disappear once 

we control for the significant effect of the interaction term financial expertise*urban (Columns 

3 and 6). The regression results effectively passed all four tests for mediation; hence, we can 

say that the significant impacts of social and media networks on the net financial returns of the 

households in urban and rural sectors existed because information networks influence the 

financial expertise of households in both urban and rural areas. 

Overall, we found that the information distribution through media and social networks is 

useful in influencing female-headed households’ financial behavior in both urban and rural 

sectors. Specifically, we see that the influence of information networks on financial returns is 

more vital for female-headed households in urban than rural sectors. Meanwhile, the effect of 

information networks on agricultural income is stronger for female-headed households in rural 

than urban sectors. Besides, we found that the mediating effect of financial expertise enhanced 

this significant relationship between information networks and financial behavior among 

households in both urban and rural sectors. 

4.4 Addressing endogeneity: Instrumental variable method 

In this section, we checked the robustness of our results using an alternative estimation 

technique of instrumental variables, that is, two-stage least squares (2SLS) method. We argued 

that the positive association of information networks (e.g., mass media and social networks) on 

financial returns cannot be interpreted as a causal effect of information networks on financial 

behavior because of endogeneity concerns in the OLS results that may be because of reverse 

causality or omitted variables. For example, households interested in making financial 

investments may access more mass media, or their interaction with social networks may 

increase because they seek more information about different potential investments. Further, 
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demand for more media and social networks may also be driven by the underlying factors that 

influence financial behavior, such as high income and education, which are associated with 

higher financial participation and with a higher demand for information networks (e.g., 

Internet) (Coneus and Schleife, 2010). To address these endogeneity concerns arising from 

unobservable factors and reverse causality, we used the 2SLS method. 

To solve endogeneity, we required observed instruments strongly correlated with the 

information networks but uncorrelated with the error term.6 Because of the lack of appropriate 

instruments available in the current dataset (wave II of IHDS) used in the study, we merged 

this dataset with the previous survey (wave I of IHDS) as the panel structure is useful in finding 

appropriate instruments. The first round of IHDS (wave I) was completed during 2004–2005, 

whereas the second round of IHDS (wave II) was conducted during 2011–2012 with 83% of 

wave I households being resurveyed in wave II.7 The respondents were asked the same 

questions about the use of mass media and social networks in both waves I and II of the IHDS 

surveys.8 Hence, social and media networks were instrumented using their own lagged values 

from the previous survey (wave I of IHDS). The motivation for using lagged instruments for 

media and social networks comes from Gadarian (2010) and Manchin and Orazbayev (2018) 

who also used lagged instruments for media exposure and social networks from previous 

surveys. Generally, lagged variables (which are often referred to as “internal” instruments) are 

distributed independently of the error process; they are sufficiently correlated with the included 

endogenous regressors. Hence, they are frequently used as instruments in the literature (Bose 

et al., 2019, 2021; Iqbal and Daly, 2014). 

                                                      
6 We show the first-stage instrumental variable (IV) estimates and their respective diagnostic statistics in Appendix 

Table A3. 
7 In 2012, 83% of the wave I households were resurveyed: 90% in rural areas and 72% in urban areas. 
8 Note that we do not use the merged dataset from IHDS waves I and II for the main analysis in the study as wave 

I does not include information about households’ financial investments/experiences, which is must to construct 

the variable of “financial expertise.” 
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We checked the validity and relevance of the instruments for media and social networks by 

using several diagnostic tests. Firstly, we reported Kleibergen–Paap test, a test of 

underidentification distributed as chi-square under the null of underidentification. Next, we 

reported the Anderson–Rubin and Stock–Wright LM statistics that are weak-instrument-robust 

inference tests, distributed as F-test and chi-square, respectively, under the null that coefficients 

of the endogenous regressors in the structural equation are jointly equal to 0, and the 

overidentifying restrictions are valid. Finally, the Hansen J statistic is used as a test of the 

overidentifying restrictions, distributed as chi-square under the null of instrument validity. The 

p-values for all these statistics are reported in Table 4. 

Table 4 shows the results of 2SLS estimations. In Panel A (Columns 1 and 3), the results 

validate a positive and significant effect of media and social networks on the net income from 

the financial and agricultural activities of female-headed households. Next, in Panel A 

(Columns 2 and 4), we found that the significant effects of social and media networks disappear 

once we control for the significant effects of financial expertise on net financial returns of 

households, confirming the mediating role of financial expertise. In Panel B (Columns 1 and 

3), we found a significant coefficient of the interaction term media network*urban on net 

financial income of female-headed households and significant coefficients of the interaction 

terms social network*urban and media network*urban on the net agricultural income of 

female-headed households. Finally, in Panel B (Columns 2 and 4), the interaction terms social 

network*urban and media network*urban are barely significant once we control for the 

significant coefficient of the interaction term financial expertise*urban. The remaining control 

variables maintain their significance and expected signs. 

Regarding the instrumental variable (IV) diagnostics, the Kleibergen–Paap statistics reject 

the null hypothesis that the equation is underidentified. Meanwhile, the Anderson–Rubin and 

Stock–Wright statistics, which are the weak-instrument-robust inference tests, do not reject the 
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null hypothesis that the coefficients of the excluded instruments are jointly equal to 0. Finally, 

the Hansen J statistic of the overidentifying restriction also shows that the instruments are valid. 

In sum, the results conclude that the findings of this study are robust to an alternative estimation 

technique. 

5. Conclusions 

This study moves beyond mere economic determinants of financial behavior and 

conceptualizes how access to different information networks affects financial decision making. 

We study the impact of two information transmission channels, namely social and media 

networks, on the net financial returns of female-headed households in India. We further explore 

the mediating role of financial expertise in influencing the relationship between information 

networks and financial decision making of female-headed households in both urban and rural 

sectors. 

The results show significant effects of information networks on households’ net income 

from financial and agricultural investments in urban and rural sectors, through the mediating 

role of financial expertise. These results confirm that both information networks are crucial and 

offer a unique and cost-effective channel of reaching a wider population with educational 

messages that help improve households’ knowledge and skills. The stronger the social capital, 

the more likely the individuals are to access information, assets, and local incentives to function 

effectively, improving the condition of participants within the household and society. Further, 

households with financial expertise successfully utilize the information through media and 

social networks that help them make informed and profitable financial decisions. In line with 

the Beijing Platform for Action (1995), Loiseau and Nowacka (2015) highlighted media’s 

potential, particularly social media, in achieving gender equality by combating discrimination, 

countering gender stereotypes, and raising awareness of women’s rights. 

Our empirical results have important policy implications, particularly in the current phase 
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of digital financial inclusion reforms in India and elsewhere. It shows that the more focused 

use of information networks can improve the financial expertise and financial behavior of 

female-headed households. Information networks of media and social networks have the power 

to capture the attention of the masses, unlike any other medium, and provide policymakers with 

a useful tool to deliver carefully designed educational messages on social, financial, and health 

issues. These networks, particularly, can empower women both individually and collectively, 

which can lead to better awareness and financial well-being. However, these tools’ 

effectiveness also depends on how well the information from these educational messages is 

transformed into successful financial decisions.  
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 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 Whole sample Financial 

expertise 

No financial 

expertise 

 Urban 

sectors 

Rural 

sectors 

 

Panel A: Dependent 

variables 

Mean Variance Min. 

value 

Max. 

value 

Mean Mean p-value Mean Mean p-

value 

Net income from 

financial investments 

(log) 

0.13 1.04 0 13.22 0.30 0.11 0.000 0.21 0.09 0.000 

Net income from 

agricultural activities 

(log) 

4.83 25.13 0 16.21 4.85 4.61 0.012 1.16 6.71 0.000 

Panel B: Independent 

variables 

Mean Variance Min. 

value 

Max. 

value 

Mean Mean p-value Mean Mean p-

value 

Social networks 0.47 0.25 0 1 0.66 0.45 0.000 0.35 0.53 0.000 

Media networks 0.84 0.13 0 1 0.97 0.83 0.000 0.96 0.79 0.000 

Financial expertise 0.09 0.08 0 1 - - - 0.13 0.07 0.000 

Credit 0.29 0.21 0 1 0.42 0.28 0.000 0.31 0.25 0.000 

Mobile use 0.80 0.16 0 1 0.95 0.78 0.000 0.90 0.75 0.000 

Poor 0.17 0.14 0 1 0.04 0.18 0.000 0.11 0.20 0.000 

Asset size 2.60 0.30 0 3.50 2.98 2.56 0.000 2.93 2.45 0.000 

Secondary 0.50 0.25 0 1 0.37 0.51 0.000 0.43 0.53 0.000 

Higher sec. 0.10 0.09 0 1 0.15 0.10 0.000 0.12 0.09 0.000 

Bachelor 0.10 0.09 0 1 0.22 0.09 0.000 0.18 0.06 0.000 

Above bachelor 0.07 0.06 0 1 0.15 0.06 0.000 0.13 0.04 0.000 

Muslim 0.12 0.10 0 1 0.08 0.12 0.003 0.16 0.10 0.000 

Age 44.72 171.12 17 99 46.81 44.52 0.000 45.21 44.49 0.000 

Squared age 2171.17 1554619 289 9801 2335.78 2155.14 0.000 2200.5 

 

2157.5 

 

0.002 

Urban sector 0.32 0.22 0 1 0.46 0.30 0.000 - - - 

Conf. on banks 0.90 0.09 0 1 0.90 0.90 0.636 0.89 0.91 0.000 

Number of observations 37,964 3,317 34,647  12,078 25,886  

Notes: The table presents mean, variance, minimum, and maximum values in Columns 1–4,respectively, for 

the whole sample of female-headed households. In Columns 5 and 6, we report means for households with 

and without financial expertise, respectively. In Columns 8 and 9, we report means for urban and rural 

households, respectively. “Financial expertise” is a dummy, which takes the value of 1 if individuals in a 

household have invested in at least three or more financial products, such as mutual funds, stocks and bonds, 

fixed deposits, pension fund and gold, bank savings or current account, credit society, or post office account 

in the past five years without suffering any large amount of losses and equals 0 otherwise. “Urban” is a 

dummy that takes the value 1 if a household belongs to an urban area from the 2011 census and equals 0 

otherwise. 

Table 1: Summary statistics for all variables.
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 (1) (2) (3) (4) (5) (6) (7) 

Dependent variables: Net income from financial investments Net income from agricultural activities Financial expertise 

Financial expertise - 0.081*** 0.075*** - 0.158** 0.162** - 

  (2.84) (2.63)  (2.03) (2.04)  

Social networks 0.031** - 0.024* 0.349*** - 0.062 0.042*** 

 (2.52)  (1.94) (7.02)  (1.27) (13.44) 

Media networks 0.054*** - 0.022 0.424*** - 0.067 0.019*** 

 (5.23)  (1.27) (6.72)  (0.87) (6.20) 

Credit 0.022* 0.021* 0.025* 1.220*** 1.271*** 1.020*** 0.021*** 

 (1.75) (1.66) (1.95) (23.87) (25.11) (19.48) (5.88) 

Mobile use 0.015 0.013 0.012 0.684*** 0.686*** 0.917*** -0.004 

 (1.44) (1.22) (1.19) (9.89) (9.89) (12.98) (-1.26) 

Poor -0.053*** -0.050*** -0.051*** -0.386*** -0.337*** -0.390*** -0.021*** 

 (-5.56) (-5.21) (-5.35) (-6.06) (-5.28) (-5.95) (-8.31) 

Asset size 0.124*** 0.101*** 0.100*** 0.601*** 0.494*** 0.251*** 0.077*** 

 (9.65) (8.48) (8.46) (9.19) (7.57) (3.72) (22.40) 

Secondary 0.028*** 0.030*** 0.032*** 0.257*** 0.303*** 0.252*** -0.014*** 

 (2.63) (2.85) (3.07) (4.37) (5.15) (4.14) (-4.80) 

High sec. 0.004 -0.002 0.001 0.468*** 0.471*** 0.482*** 0.014** 

 (0.18) (-0.08) (0.03) (5.42) (5.43) (5.41) (2.37) 

Bachelor 0.126*** 0.118*** 0.127*** 0.189** 0.079 0.045 0.058*** 

 (4.61) (4.33) (4.50) (2.09) (0.89) (0.50) (8.32) 

Above bachelor  0.118*** 0.109*** 0.120*** 0.155 0.042 0.134 0.074*** 

 (3.63) (3.37) (3.58) (1.49) (0.42) (1.30) (8.55) 

Muslim -0.039*** -0.036*** -0.045*** -0.705*** -0.699*** -0.516*** -0.021*** 

 (-2.94) (-2.74) (-3.44) (-9.94) (-9.91) (-7.32) (-5.06) 

Age -0.002 -0.002 -0.002 0.235*** 0.235*** 0.230*** 0.001 

 (-0.96) (-0.89) (-0.82) (22.96) (22.95) (21.79) (1.06) 

Squared age 0.001 0.001 0.001 -0.002*** -0.002*** -0.002*** -0.001 

 (1.10) (1.06) (0.99) (-19.42) (-19.45) (-18.29) (-0.65) 

Urban sector 0.043*** 0.036*** 0.036*** -5.368*** -5.485*** -5.767*** 0.006 

 (3.03) (2.65) (2.70) (-96.03) (-102.84) (-109.78) (1.51) 

Conf. on banks 0.074*** 0.074*** 0.073*** 0.298*** 0.288*** 0.671*** -0.001 

 (3.40) (3.38) (3.34) (3.84) (3.72) (8.69) (-0.17) 

Observations 37,923 37,923 37,923 33,668 33,668 33,668 37,934 

R-squared 0.089 0.089 0.087 0.387 0.378 0.340 0.118 

State FE Yes Yes Yes Yes Yes Yes Yes 

District FE Yes Yes Yes Yes Yes Yes Yes 

Notes: The table reports the regression results from the OLS method with state and district fixed effects. The 

dependent variables are net income from financial investments (log) and net income from agricultural activities 

(log). Social networks are proxied by households’ attendance to public meetings and their memberships to at least 

one group, such as self-help groups, credit/savings group, social/ festival society, and development group/NGO. 

Media and digital networks are proxied by the regular use of computer, newspaper, or television by the individuals 

of each household. Financial expertise is a dummy that takes the value of 1 if individuals in a household have 

invested in at least three or more financial products, such as mutual funds, stocks and bonds, fixed deposits, 

pension fund and gold, bank savings or current account, credit society, or post office account in the past five years 

without suffering any large amount of losses and equals 0 otherwise. The p-values refer to the test of equality 

between households with and without financial expertise. Robust t-statistics are reported in the parentheses. ***, 

**, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively. 

Table 2: Information networks, financial expertise, and financial returns 
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 (1) (2) (3) (4) (5) (6) (7) 

Dependent variables: Net income from financial investments Net income from agricultural activities Financial expertise*Urban 

Financial expertise*Urban - 0.150*** 0.145** - -0.597*** -0.594*** - 

  (2.62) (2.50)  (-4.03) (-3.91)  

Social networks *Urban 0.135*** - 0.018 -0.239*** - -0.050 0.064*** 

 (4.70)  (1.59) (-3.79)  (-0.57) (20.29) 

Media networks*Urban 0.065*** - 0.030 -0.984*** - -0.068 0.068*** 

 (4.66)  (1.32) (-5.85)  (-0.85) (20.07) 

Financial expertise - 0.164*** 0.158*** - 0.184* 0.101 - 

  (3.26) (3.13)  (1.86) (1.05)  

Social networks  0.126*** - 0.119*** 0.318*** - 0.037 0.014*** 

 (4.52)  (4.54) (3.40)  (0.56) (8.53) 

Media networks 0.012 - 0.011 0.859*** - 0.549*** 0.064*** 

 (0.92)  (0.50) (5.39)  (8.49) (21.63) 

Credit 0.024* 0.020 0.027** 1.233*** 1.255*** 1.020*** 0.014*** 
 (1.85) (1.62) (2.20) (24.28) (24.77) (19.51) (5.15) 
Mobile use 0.014 0.013 0.017 0.692*** 0.691*** 0.900*** -0.001 
 (1.38) (1.24) (1.64) (9.97) (9.99) (12.76) (-0.05) 
Poor -0.051*** -0.050*** -0.049*** -0.372*** -0.365*** -0.403*** -0.014*** 
 (-5.39) (-5.21) (-5.16) (-5.84) (-5.73) (-6.17) (-6.48) 
Asset size 0.127*** 0.104*** 0.070*** 0.523*** 0.537*** 0.320*** 0.059*** 
 (9.70) (8.69) (6.56) (7.57) (8.21) (4.71) (19.68) 
Secondary 0.027** 0.029*** -0.014 0.289*** 0.301*** 0.204*** 0.001 
 (2.52) (2.74) (-1.33) (4.92) (5.14) (3.34) (0.41) 
High sec. 0.005 0.001 0.012 0.439*** 0.456*** 0.489*** 0.015*** 
 (0.25) (0.05) (0.59) (5.07) (5.27) (5.49) (3.44) 
Bachelor 0.127*** 0.117*** 0.144*** 0.068 0.064 0.176* 0.027*** 
 (4.66) (4.28) (5.20) (0.77) (0.73) (1.91) (5.83) 
Above bachelor  0.118*** 0.108*** 0.129*** -0.016 -0.027 0.351*** 0.037*** 
 (3.66) (3.34) (3.96) (-0.16) (-0.27) (3.31) (6.40) 
Muslim -0.038*** -0.035*** -0.030** -0.698*** -0.701*** -0.554*** -0.004 
 (-2.84) (-2.65) (-2.44) (-9.83) (-9.88) (-7.89) (-1.53) 
Age -0.002 -0.002 -0.002 0.233*** 0.233*** 0.236*** 0.001** 
 (-0.91) (-0.84) (-0.94) (22.80) (22.82) (22.33) (2.42) 
Squared age 0.001 0.001 0.001 -0.002*** -0.002*** -0.002*** -0.001** 
 (1.07) (1.01) (0.99) (-19.26) (-19.31) (-18.84) (-2.01) 
Urban sector 0.077*** 0.020 -0.001 -4.415*** -5.416*** -5.570*** 0.011*** 
 (4.00) (1.45) (-0.04) (-26.66) (-96.22) (-57.28) (3.76) 
Conf. on banks 0.072*** 0.073*** 0.079*** 0.278*** 0.293*** 0.643*** 0.004 
 (3.30) (3.35) (3.82) (3.58) (3.78) (8.33) (1.09) 
Observations 37,923 37,923 37,923 33,668 33,668 33,668 37,934 
R-squared 0.090 0.089 0.070 0.386 0.385 0.343 0.107 

State FE Yes Yes Yes Yes Yes Yes Yes 

District FE Yes Yes Yes Yes Yes Yes Yes 

Notes: The table reports the regression results from the OLS method with state and district fixed effects. The dependent 

variables are net income from financial investments (log) and net income from agricultural activities (log). Social networks 

are proxied by households’ attendance to public meetings and their memberships to at least one group, such as self-help groups, 

credit/savings group, social/ festival society, and development group/NGO. Media and digital networks are proxied by the 

regular use of computer, newspaper, or television by the individuals of each household. Urban is a dummy that takes the value 

1 if a household belongs to an urban area from the 2011 census and equals 0 otherwise. Financial expertise is a dummy that 

takes the value of 1 if individuals in a household have invested in at least three or more financial products, such as mutual 

funds, stocks and bonds, fixed deposits, pension fund and gold, bank savings or current account, credit society, or post office 

account in the past five years without suffering any large amount of losses and equals 0 otherwise. The p-values refer to the 

test of equality between households with and without financial expertise. Robust t-statistics are reported in the parentheses. 

***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively. 

Table 3: Information networks, financial expertise, and returns in urban and rural sectors.
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 (1) (2) (3) (4) 

Dependent variables: Net income from financial investments  Net income from agricultural activities 

Panel A:     

Financial expertise - 0.091** - 0.341*** 

  (2.51)  (25.57) 

Social networks 0.319** 0.038 0.303*** 0.020 

 (2.28) (0.72) (4.58) (0.32) 

Media networks 0.339** 0.121 0.172** 0.089 

 (2.08) (0.39) (2.09) (01.05) 

Observations 37,923 37,806 33,616 33,616 

Kleibergen-Paap  0.000 0.000 0.000 0.000 

Anderson-Rubin  0.000 0.000 0.000 0.000 

Stock-Wright 0.000 0.000 0.000 0.000 

Hansen J 0.190 0.149 0.603 0.432 

Panel B:     

Financial expertise*Urban - 0.313** - -0.534*** 

  (2.32)  (-3.50) 

Social networks*Urban 0.110 0.653 -0.516** -0.115 

 (0.13) (0.94) (-2.12) (-1.27) 

Media networks *Urban 1.960** 0.162* -0.498** -0.115 

 (2.10) (1.79) (-2.02) (-1.17) 

Financial expertise - 0.264*** - 0.230*** 

  (3.11)  (3.81) 

Social networks 0.125** 0.120*** 0.466*** 0.020 

 (2.16) (6.16) (2.82) (0.30) 

Media networks 0.083** 0.092 0.741*** 0.420*** 

 (2.32) (1.36) (7.11) (4.71) 

Observations 37,879 37,873 33,623 33,616 

Kleibergen-Paap  0.003 0.000 0.005 0.000 

Anderson-Rubin  0.000 0.000 0.000 0.000 

Stock-Wright 0.000 0.000 0.000 0.000 

Hansen J 0.435 0.721 0.140 0.627 

     

Controls Yes Yes Yes Yes 

State FE Yes Yes Yes Yes 

District FE Yes Yes Yes Yes 

Notes: The table reports the two-staged least squares (2SLS) estimations with state and district fixed effects. The dependent 

variables are net income from financial investments (log) and net income from agricultural activities (log). Social networks 

are proxied by households’ attendance to public meetings and their memberships to at least one group, such as self-help groups, 

credit/savings group, social/ festival society, and development group/NGO. Media and digital networks are proxied by the 

regular use of computer, newspaper, or television by the individuals of each household. Urban is a dummy that takes the value 

1 if a household belongs to an urban area from the 2011 census and equals 0 otherwise. Financial expertise is a dummy that 

takes the value of 1 if individuals in a household have invested in at least three or more financial products, such as mutual 

funds, stocks and bonds, fixed deposits, pension fund and gold, bank savings or current account, credit society, or post office 

account in the past five years without suffering any large amount of losses and equals 0 otherwise. The p-values refer to the 

test of equality between households with and without financial expertise. Robust t-statistics are reported in the parentheses. 

***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively. The Kleibergen–Paap is a test of 

underidentification, distributed as chi-square under the null of underidentification. The Anderson–Rubin and Stock–Wright LM 

statistic are weak-instrument-robust inference tests, distributed as F-test and chi-square respectively, under the null that 

coefficients of the endogenous regressors in the structural equation are jointly equal to zero, and the overidentifying restrictions 

are valid. Hansen J statistic is a test of the overidentifying restrictions, distributed as chi-square under the null of instrument 

validity. The remaining specifications, which are not reported for brevity, are identical to those in Tables 2−3. 

Table 4: Robustness: Instrumental variable (2SLS) regressions. 
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Appendix 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1 1.00                

2 0.08 1.00               

3 0.08 0.05 1.00              

4 0.23 0.12 0.09 1.00             

5 0.05 0.36 0.12 0.13 1.00            

6 -0.01 -0.21 -0.11 -0.09 -0.23 1.00           

7 0.03 0.53 0.21 0.14 0.56 -0.36 1.00          

8 0.05 0.03 -0.08 -0.01 0.01 0.06 -0.08 1.00         

9 0.02 0.11 0.05 0.03 0.12 -0.06 0.16 -0.34 1.00        

10 -0.01 0.13 0.12 0.03 0.14 -0.11 0.25 -0.33 -0.11 1.00       

11 -0.02 0.11 0.11 0.05 0.12 -0.10 0.24 -0.26 -0.09 -0.09 1.00      

12 -0.08 -0.05 -0.04 -0.06 0.01 0.01 -0.01 0.02 -0.04 -0.04 -0.03 1.00     

13 -0.03 -0.03 0.05 0.01 -0.05 -0.05 0.09 -0.15 0.02 0.08 0.11 -0.06 1.00    

14 -0.05 -0.05 0.04 -0.01 -0.07 -0.04 0.06 -0.14 0.02 0.07 0.10 -0.05 0.99 1.00   

15 -0.17 0.21 0.10 -0.06 0.18 -0.11 0.41 -0.10 0.04 0.17 0.17 0.10 0.03 0.02 1.00  

16 -0.05 0.01 0.02 0.02 0.02 -0.01 -0.01 0.01 0.01 -0.01 0.02 -0.01 -0.02 -0.01 -0.02 1.00 

 

Notes: 1 = Social networks, 2 = Media networks, 3 = Financial expertise, 4 = Credit, 5 = Mobile phone use, 

6 = Poor, 7 = Asset size, 8 = Secondary education, 9 = Higher secondary education, 10 = Bachelor education, 

11 = Above bachelor education, 12 = Muslim religion, 13 = Age of head, 14 = Squared age of head, 15 = Urban 

sector, and 16 = Strong confidence in bank. 

Table A1: Correlation matrix for all control variables
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Panel A: (1) (2) (3) (4) (5) 

Dependent variables: Net income from financial 

investments 

Net income from agricultural 

activities 

Financial expertise 

Financial expertise 0.077*** 0.074*** 0.230*** 0.370*** - 

 (5.45) (5.31) (4.54) (7.20)  

Social networks - 0.021* - 0.034 0.086*** 

  (1.67)  (0.71) (17.60) 

Media networks - 0.026 - 0.063 0.048*** 

  (1.44)  (0.82) (9.27) 

Observations 37,923 37,923 33,668 33,668 37,934 

Panel B: (1) (2) (3) (4) (5) 

Dependent variables: Net income from financial 

investments 

Net income from agricultural 

activities 

Financial expertise*Urban 

Financial expertise*Urban 0.099*** 0.106*** -0.970*** -0.951*** - 

 (3.35) (3.49) (-10.45) (-10.09)  

Social networks*Urban - 0.022* - -0.019 0.113*** 

  (1.91)  (-0.21) (20.05) 

Media networks *Urban - 0.015 - -0.032 0.183*** 

  (0.68)  (-0.40) (25.13) 

Observations 37,923 37,923 33,668 33,668 37,934 

Controls Yes Yes Yes Yes Yes 

State FE Yes Yes Yes Yes Yes 

District FE Yes Yes Yes Yes Yes 

Notes: The table reports the regression results from the OLS method with state and district fixed effects. The 

dependent variables are net income from financial investments (log) and net income from agricultural activities 

(log). Social networks are proxied by households’ attendance to public meetings and their memberships to at least 

one group, such as self-help groups, credit/savings group, social/ festival society, and development group/NGO. 

Media and digital networks are proxied by the regular use of computer, newspaper, or television by the individuals 

of each household. Urban is a dummy that takes the value 1 if a household belongs to an urban area from the 2011 

census and equals 0 otherwise. Financial expertise is a dummy that takes the value of 1 if individuals in a 

household have invested in at least three or more financial products, such as mutual funds, stocks and bonds, fixed 

deposits, pension fund and gold, bank savings or current account, credit society, or post office account in the past 

five years without suffering any large amount of losses and equals 0 otherwise. The p-values refer to the test of 

equality between households with and without financial expertise. Robust t-statistics are reported in the 

parentheses. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively. 

Table A2: Alternative definition of “financial expertise.” 
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 (1) (2) (3) (4) 

Dependent variables: Net income from financial 

investments  

Net income from agricultural 

activities 

Panel A:     

Social networks     

Lagged social networks 0.109*** 0.089*** 0.016** 0.010*** 

 (13.58) (11.93) (2.22) (4.56) 

SW F test 0.000 0.000 0.000 0.000 

SW chi-square test 0.000 0.000 0.000 0.000 

Observations 37,923 37,806 33,616 33,616 

     

Media networks     

Lagged media networks 0.117*** 0.039*** 0.018*** 0.006*** 

 (20.22) (8.56) (3.07) (10.55) 

SW F test 0.000 0.000 0.000 0.000 

SW chi-square test 0.000 0.000 0.000 0.000 

Observations 37,923 37,806 33,616 33,616 

     

Panel B:     

Social networks*Urban     

Lagged social networks 0.028*** 0.042*** 0.018** 0.005** 

 (3.55) (5.95) (2.12) (2.41) 

SW F test 0.000 0.000 0.000 0.000 

SW chi-square test 0.000 0.000 0.000 0.000 

Observations 37,879 37,873 33,623 33,616 

     

Media networks*Urban     

Lagged media networks 0.028*** 0.010* 0.013*** 0.007* 

 (10.60) (1.53) (3.24) (1.86) 

SW F test 0.000 0.000 0.000 0.000 

SW chi-square test 0.000 0.000 0.000 0.000 

Observations 37,879 37,873 33,623 33,616 

Note: The table reports first-stage regressions for the instruments of information networks. Social networks and 

media networks are instrumented by their own lagged values. The Sanderson–Windmeijer (SW) chi-squared and 

F statistics are underidentification and weak identification tests, respectively. ***, **, and * denote statistical 

significance at the 1%, 5%, and 10% levels, respectively. Also, see notes to Tables 2−3. 

 

Table A3: First-stage estimations of instrumental variable regressions. 
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Variables Definitions 
Income from financial investments Natural logarithm of net income from interest on savings, sale of dividend shares and any 

other capital gains. 

Income from agricultural activities Natural logarithm of net income from agricultural farming 

Social networks Dummy takes value one if households attend public meetings and have memberships to at 

least one group such as self-help groups, credit/savings group, social/ festival society, and 

development group/NGO, and zero otherwise. 

Media networks Dummy takes value one if the individuals of each household regularly use computer, 

newspaper, and television, and zero otherwise. 

Financial expertise Dummy takes the value of one if individuals in a household have invested in at least three 

or more financial products such as mutual funds, stocks and bonds, fixed deposits, pension 

fund and gold, bank savings or current account, credit society or post office account in the 

past five years without suffering any large amount of losses, and zero otherwise. 

Credit Dummy takes value one if households use credit issued by formal and semi-formal 

institutions such as banks, micro finance, community group, NGO, self- help group, 

government and other credit programmes, and zero otherwise. 

Mobile use Dummy takes one if adults in a household use mobile phones, and zero otherwise. 

Poor Dummy takes value one if households’ per capita expenditure is below the poverty line as 

defined by Tendulkar (2012), and zero otherwise. 

Asset size Natural logarithm of total household assets. 

Secondary education Dummy takes value one if individuals in a household have secondary education or less, 

and zero otherwise. 

Higher secondary education Dummy takes value one if individuals in a household have higher secondary education, 

and zero otherwise. 

Bachelor’s education Dummy takes value one if individuals in a household have bachelor’s education, and zero 

otherwise. 

Above bachelor’s education Dummy takes value one if individuals in a household have above bachelor’s education, 

and zero otherwise. 

Muslim Dummy takes value one for households with Muslim religion, and zero otherwise. 

Age The number of years since birth of the household head. 

Urban sector Dummy takes value one if a household belongs to an urban area from census 2011, and 

zero otherwise. 

Confidence on banks Dummy takes value one if a household have a great deal of confidence on banks to keep 

money safe, and zero otherwise 

 

Note: The table reports the definition of key variables used in the regression analysis. 

Table A4: Definitions of variables. 
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Highlights 

1. We study how media and social networks reduce gender bias in financial activities 

2. We find media and social networks positively impact the financial returns of female households 

3. Information networks positively impact the net financial income in urban areas  

4. Information networks positively influence the net agricultural income in rural areas  

5. Financial expertise plays a crucial mediating role in the above relationships 
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