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Abstract 

Using the 2014 wave of the China Family Panel Studies (CFPS), this paper estimates how the 

financial literacy of Chinese urban consumers relates to their decision to shop online, and to 

the amount they spend online. The results, which are robust to using several objective and 

subjective measures of financial literacy, and to the use of different estimation methods, 

suggest that respondents with higher financial literacy show a higher probability of shopping 

online and spend more online. These effects are stronger for younger respondents, and for 

respondents with higher levels of income.  
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1 Introduction  

The retail landscape has significantly changed in recent years. The flourishing penetration 

of smartphones, internet and 3G+ networks, along with the development in mobile payments, 

e-banking and logistics, have expedited and sustained the growth of global electronic retailing 

(e-tailing hereafter) markets worldwide. According to a report published by eMarketer (2018), 

in 2017, global e-tailing sales reached $2.304 trillion, a 24.8% increase over the previous year, 

and make up 10.2% of global total retail sales. Consumers are attracted to online shopping 

because of convenience, increasing ease of use, and time and cost savings. Specifically, 

shopping online enables them to easily obtain critical knowledge about specific products and 

undertake comparisons among a wide range of goods and brands (Alba et al., 1997; Häubl and 

Trifts, 2000; Grewal, Iyer and Levy, 2004).  

Among all countries, China stands out as a special case. Having witnessed an above-average 

growth during the last few years, China’s e-tailing market has surpassed the United States’ 

since 2013. In 2018, it accounted for almost half of the worldwide total e-tailing sales 

(eMarketer, 2019). Underpinning this growth is the world’s largest online population. 

According to China Internet Network Information Center (CNNIC) (2018), the share of digital 

buyers in the total population has increased from 21.8% in 2013 to 43.1% in 2018 (reaching a 

total of 610 millions). Moreover, 73.6% of Chinese internet users had made a purchase online 

in 2018 (see Figure 1 and 2). As a result, the Chinese e-tailing market has become a vital driver 

of consumption and, hence, gross domestic product (GDP).1 Yet, the increased ease of access 

and the advantages of online shopping do not automatically translate themselves into effective 

use: There is still a notable share of Chinese internet users who have never shopped online 

(Figure 2).  

 A large literature has explored the determinants of online shopping behaviour, focusing on 

both the supply side (e.g. internet penetration, logistics infrastructure, product characteristics 

external environment and so on; Li and Zhang, 2002; Sohn, 2017) and the demand side (e.g. 

personal traits and demographics; Limayem, Khalifa and Frini, 2000; Bosnjak, Galesic and 

Tuten, 2007). Most of the research focuses on developed countries, and few have investigated 

online shopping behaviour from an economics perspective. 

                                                
1 According to the National Bureau of Statistics of China (NBSC) (2019), in 2018, the e-tailing sales in China 

totaled above $1.3 trillion, accounting for 23.64% of the total retail sales and 10.0% of GDP. The growth in 

consumption expenditures contributed 76.2% to the GDP growth in 2018.  



 

 

3 

 

One factor that may be important but has been ignored in the literature on online shopping 

is financial literacy, which refers to one’s understanding and application of financial knowledge 

in making financial decisions (Remund, 2010). A large strand of literature has documented that 

financial literacy enhances retirement planning, savings, wealth accumulation, and stock 

market participation (e.g. van Rooij, Lusardi and Alessie, 2011; Clark, Morrill and Allen, 2012; 

Xiao, Chen and Chen, 2014; Lusardi, Michaud and Mitchell, 2017; Bianchi, 2018; Hsiao and 

Tsai, 2018). A few papers also explore the influence of financial literacy on consumption 

(Dinkova, Kalwij and Alessie, 2018; Jappelli and Padula, 2017). Yet, to the best of our 

knowledge, the association between financial literacy and online shopping, which is an 

important part of daily consumption, has never been explored. This research fills this gap in 

the literature, by looking at how financial literacy relates to online shopping decisions in China.  

Online shopping decisions may be linked with financial literacy as they require the 

knowledge and capability of understanding and using online payment tools. In the Chinese 

context, the online shopping process is finalised trough digital payment options (Alipay and 

WeChat Wallets), as well as through debit and credit cards.2 In order to shop online, consumers 

need to own a bank account, as well as a digital payment account. Furthermore, financially 

literate individuals are more sophisticated at expenditure management, such as assessing the 

affordability of products and expenditures, planning and monitoring the household budget, and 

so on (e.g. Cohen and Nelson, 2011; Agarwalla et al., 2015). Since online shopping provides 

an alternative shopping channel which is time and cost-saving, consumers who use digital 

payments and are more financially literate may be more motivated to adopt online shopping to 

fulfil the need for expenditure management.  

We use the 2014 wave of the China Family Panel Studies (CFPS) to study the association 

between financial literacy and online shopping decisions. We also investigate the extent to 

which this association differs across age and income groups. We find that respondents with 

higher financial literacy show a higher probability of shopping online and spend more online. 

These effects are stronger for younger respondents, with higher levels of income. Ourresults 

                                                
2 Alipay is an affiliate of the Chinese ecommerce group Alibaba, and WeChat Pay is owned by the messaging and 

social media powerhouse Tencent. Both cooperate with money market funds (MMF) to hoover up users’ savings 

and spare change. The leftover balance automatically goes to an in MMF, which beats bank deposits in terms of 

both performance and liquidity, and can be withdrawn by consumers whenever is required. The account owners 

can also easily invest their leftover balance in other financial instruments. 
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are robust to using different objective and subjective measures of financial literacy, a well as 

different estimation methods. 

The remainder of the paper is organized as follows. Section 2 summarizes the literature on 

the determinants of online shopping, the definition of financial literacy, and the effects of 

financial literacy on households’ consumption. Section 3 develops our hypotheses. Section 4 

describes the dataset. Section 5 describes our baseline specifications, variables of interest, and 

estimation methodology. The empirical results are reported and discussed in Section 6. Section 

7 performs a number of extensions. Section 8 concludes. 

 

2 Literature review  

2.1 Determinants of online shopping 

An extensive literature attempts to unravel the determinants of consumers’ participation in 

online shopping. However, most of the literature focuses on factors such as external 

environment, personal characteristics (such as attitude towards online shopping and self-

efficacy), experiences, product characteristics, internet access and so on (e.g. Perea y Monsuwé, 

Dellaert and De Ruyter, 2004; Bosnjak, Galesic and Tuten, 2007; Hui and Wan, 2007; Pérez-

Hernández and Sánchez-Mangas, 2011). Only a few studies have focused on the role of socio-

demographic characteristics in online shopping decisions. 

Many studies have found age to be a significant predictor of online shopping. Kuoppamäki, 

Taipale and Wilska (2017) find that in Finland, those aged over 60 are less likely to carry out 

mobile shopping. However, Hernández, Jiménez and José Martín (2011) assert that, though 

older people may find difficulties with IT skills to perform the first purchase, they may not 

diverge from the younger users once the initial barriers to online shopping have been overcome. 

A gender gap in online shopping decisions exists, which may originate from the gender gap 

in attitudes towards online shopping (Rodgers and Harris, 2003). Dittmar, Long and Meek 

(2004) and Hui and Wan (2007) suggest that women have a more positive attitude toward 

traditional offline shopping than online shopping, while men’s attitudes do not differ 

significantly between offline and online shopping. Hasan (2010) suggests that online shopping 

may not be as appealing to women as it is to men. However, Räsänen and Koiranen (2016) find 

no significant gender difference in the online shopping participation of Finnish senior citizens. 
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Hernández, Jiménez and José Martín (2011) assert that once the consumers become 

experienced e-shoppers, gender difference becomes less significant. 

Some studies observe a positive relationship between education and the participation in and 

expenditure on online shopping (Liao and Cheung, 2001; Susskind, 2004; Räsänen and 

Koiranen, 2016; Kuoppamäki, Taipale and Wilska, 2017). For instance, Räsänen and Koiranen 

(2016) and Kuoppamäki, Taipale and Wilska (2017) and Pérez-Hernández and Sánchez-

Mangas (2011) find that those with secondary education or higher are more likely to shop 

online. Other studies do not find a significant relationship between education and online 

shopping decisions (Mahmood, Bagchi and Ford, 2004). Zhou, Dai and Zhang (2007) explains 

that online shoppers are not necessarily more educated, since online shopping is a relatively 

easy task, which does not require higher education.   

Household structure and family context typically affect online shopping decisions. Pérez-

Hernández and Sánchez-Mangas (2011) find that, in the Spanish context, those who live alone 

are more likely to shop online, and those who live in a household with more children aged up 

to 16 years old are less likely to shop online. However, Kuoppamäki, Taipale and Wilska (2017) 

find opposite patterns in the context of mobile shopping: Finnish individuals who live with a 

spouse and who have dependent children are more likely to carry out mobile shopping.  

Existent literature has revealed that risk attitude is closely correlated with online shopping 

participation (Trocchia and Janda, 2000): Compared with traditional shoppers, online shoppers 

are found to have a higher level of risk tolerance and to be less risk-averse (Doolin et al., 2005; 

Brashear et al., 2009).  

Other factors that influence online shopping decisions include working status and income. 

It is found that workers are more likely to shop online compared with the unemployed (Pérez-

Hernández and Sánchez-Mangas, 2011). Also, online shopping is more frequent in higher-

income quartiles (Susskind, 2004; Räsänen and Koiranen, 2016).  

 

2.2 Financial literacy 

2.2.1 Definition of financial literacy 

Financial literacy is a concept of multiple facets. By reviewing the literature on financial 

literacy since 2000, Remund (2010) points out that, at its broadest definition, financial literacy 

comprises not only the knowledge of financial concepts but also the ability to apply the 
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knowledge in financial planning. 3  Another definition is proposed by the OECD/INFE 

(Organization for Economic Cooperation and Development International Network on Financial 

Education), who defines financial literacy as a “combination of awareness, knowledge, skill, 

attitude and behavior necessary to make sound financial decisions and ultimately achieve 

individual financial wellbeing” (Atkinson and Messy, 2015). Supporting questionnaires on 

financial knowledge, financial behaviours and financial attitudes are designed by OECD/INFE, 

and a measure for financial literacy is proposed, covering financial knowledge, financial 

attitude, and financial behaviour (Atkinson and Messy, 2015).  

Financial literacy can have different meanings depending on the context. For instance, for 

the ‘unbanked’ in developing economies, being financially literate may imply understanding 

basic concepts of interest rate and inflation, which prompt the take-up of bank accounts. In 

developed economies, being financially literate might require more advantage knowledge of 

various financial instruments, tax codes, insurance requirements, and credit cards.  

In most of the empirical studies, financial knowledge is used to proxy financial literacy, and 

the terms financial knowledge, financial literacy and financial education are often used 

interchangeably (e.g. Behrman et al., 2010; Alessie, Van Rooij and Lusardi, 2011; Atkinson 

and Messy, 2011; Lusardi and Mitchell, 2011a). Only a few studies that examine the patterns 

of financial literacy provide a panorama of financial literacy by looking at financial attitude 

and financial behaviour as well (e.g. Agarwalla et al., 2015; OECD, 2016). The terms financial 

literacy and financial knowledge will be used interchangeably hereafter. 

 

2.2.2 Measures of financial literacy 

2.2.2.1 Test scores: the “Big Three” questions and extensions 

Three financial literacy questions (the Big Three questions, hereafter) were included in the 

2004 wave of the Health and Retirement Study (HRS), with the aim of linking individuals’ 

financial literacy with their financial behaviours.4 The Big Three questions ask about concepts 

                                                
3 The exact wording of Remund (2010, P.278)’s definition of financial literacy is: ‘Financial literacy is a 

measure of the degree to which one understands key financial concepts and possesses the ability and confidence 

to manage personal finances through appropriate, short-term decision-making and sound, long-range financial 

planning, while mindful of life events and changing economic conditions.’ 

4 The HRS is a nationally representative longitudinal dataset of Americans over the age of 50. A module on 

planning and financial literacy was commissioned to HRS 2004 by Lusardi and Mitchell (2011), including 3 
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on interest compounding, inflation and risk diversification. The first two concepts are rather 

basic but crucial to financial numeracy. The third concept is more complicated and requires a 

basic understanding of stocks and mutual funds. The different levels of difficulty aim at 

differentiating financial sophistication using a limited number of questions. The Big Three 

questions have been widely used in surveys and studies conducted in many countries, such as 

Australia, Germany, Italy, Sweden, Switzerland the Netherlands and Japan and so on (Lusardi 

and Mitchell, 2014).   

More concepts related to competitive saving and investment decisions are considered in 

later studies, which aim at considering advanced financial knowledge (e.g., Lusardi, Mitchell 

and Curto, 2014; OECD, 2016)5. For instance, the 2009 National Financial Capability Study 

(NFCS) in the United States augments the Big Three questions with two additional financial 

literacy questions on mortgage interest and bond pricing. The DNB Household Survey (DHS) 

includes sixteen financial knowledge questions in their questionnaire. van Rooij, Lusardi and 

Alessie (2011) classify the sixteen questions into basic and advanced questions according to 

the results of factor analysis. The basic set includes five questions on numeracy, compound 

interest, inflation, time value and the purchasing power of money. The advanced set includes 

eight questions on much more complex topics ranging from the features and working of various 

financial products, risk diversification, basic asset pricing and the working of the stock market.  

Another challenge in measuring financial literacy lies in the combination of all sorts of 

information in constructing an integrated measure. A predominant practice is to count the 

number or calculate the fraction of the questions which the respondent answers correctly 

(Lusardi, 2008; Anderson, Baker and Robinson, 2017; Hsiao and Tsai, 2018). Such a measure 

is simple to calculate and simple to interpret. Another plausible practice is to perform factor 

analysis since researchers conjecture that the similar patterns of the answers to the questions 

are driven by common factors (e.g. van Rooij, Lusardi and Alessie, 2011; Deuflhard, 

Georgarakos and Inderst, 2018). Factor analysis extracts these meaningful common factors and 

alleviates the potential problem of multicollinearity, which is specifically effective coping with 

a long list of financial questions. However, a disadvantage of both counting the correct answers 

and the factor analysis index (FA index) is that, in both cases, the financial knowledge 

                                                
questions on compound interest, inflation and risk diversification concepts. The exact wording of the 3 questions 

is shown in Appendix 2.1.  
5 In the notable series of comparative analysis on worldwide financial literacy conducted by OECD/INFE 

(OECD, 2016), 7 questions covering the time-value of money, interest paid on loans, interest compounding, risk-

return nexus, inflation and risk diversification are asked. Lusardi, Mitchell and Curto (2014) analyze ten financial 

knowledge questions on capital markets, risk diversification, knowledge of fees as well as numeracy in HRS 2008. 
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questions are equally weighted in terms of the score for correct answers, despite the fact that 

some questions are more difficult than others.  

To tackle this problem, a two-step weighted scoring technique, the principal component 

analysis of RIDIT scores (PRIDIT), was introduced to the financial literacy literature (Behrman 

et al., 2010; Lusardi, Mitchell and Curto, 2014).6 In the first step, each question is given a 

RIDIT score (weight) according to how difficult it is for the respondents to answer it correctly. 

More specifically, a higher credit is applied for the correct answer to a question that more 

respondents answer incorrectly, and a higher penalty for the incorrect answer to a question that 

more respondents answer correctly. Next, a principal component analysis is applied to the 

RIDIT scores calculated in the first stage.   

 

2.2.2.2 Subjective financial knowledge 

Some questionnaires augment the financial knowledge questions with a question on the self-

perception of financial knowledge. A significantly positive association, though not 

quantitatively large, is found between perceived financial literacy and the actual test score in 

several databases (e.g. Lusardi and Mitchell, 2007; Bursztyn et al., 2012). This fact has 

generated two strands of relevant literature. The first strand focuses on the misperception in 

financial literacy. Over-confidence in financial literacy is widely witnessed in several countries 

such as the US, Germany, and the Netherlands (Lusardi and Mitchell, 2014; Anderson, Baker 

and Robinson, 2017. Compared to the young, the elderly are less aware of their low level of 

financial literacy and rate themselves high (Lusardi and Mitchell, 2011b), which raises the 

concern that the most vulnerable cohorts are the least aware of their shortfall in financial 

literacy and are at great risk of loss caused by poor financial decisions. Women score lower on 

financial knowledge tests compared to men, but are less likely to overestimate their financial 

literacy (Anderson, Baker and Robinson, 2017).  

The second strand analyses the predictive power of misperceptions on financial literacy on 

financial decisions. For example, Anderson, Baker and Robinson (2017) examine the extent to 

which misperception of financial literacy relates to household precautionary savings and 

                                                
6 The PRIDIT approach was initially developed by Brockett et al. (2002) to handle binary or categorical 

indicators that proxy for a difficult-to-observe dependent variable. Similar to “Probit” and “logit”, “ridit” 

represents a type of transformation based on the observed distribution of a response variable for a specified sample 

(Bross, 1958).  
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retirement planning, whilst Allgood and Walstad (2016) focus on a set of sophisticated 

financial behaviours.  

 

2.3 Financial literacy and consumption 

The neoclassical consumption model posits that individuals choose consumption and saving 

at each point of life so as to maximizes their discounted lifetime expected utility. The premise 

underlying this model is the individual’s understanding of numeracy and financial concepts 

such as time value, nominal and real amounts, and their capability to project expected future 

labor income, pensions and social security benefits, and so on. However, evidence shows that 

households are on average not sufficiently financially literate to make good financial decisions 

(e.g. Hung, Parker and Yoong, 2009; Almenberg and Dreber, 2015)  

Jappelli and Padula (2017) present a meticulously described life-cycle model on financial 

literacy and consumption, in which financial literacy increases expected returns on assets and 

in turn reduces current consumption. In this model, individuals tradeoff between the costs and 

benefits of investing in financial information in each period, and choose how much to invest in 

information and how much to save. Their empirical analysis is performed on a two-wave panel 

with 8,743 observations taken from the 2006 to 2010 waves of Survey of Household Income 

and Wealth (SHIW) on Italian households. Using the major that the respondent studied and 

parental educational background as instruments for financial literacy, the authors observe a 

positive relationship between financial literacy and consumption growth, but only for the high-

wealth cohort.7 One explanation is that this cohort is less likely to face borrowing constraints 

and more likely to smooth out consumption intertemporally.  

Dinkova, Kalwij and Alessie (2018) obtain somehow different results using a Dutch panel. 

Their dataset consists of three waves of information for 670 distinct single households and 278 

distinct couple households. The authors find that higher financial knowledge is associated with 

higher household consumption on public use.8 In contrast to Jappelli and Padula (2017), they 

                                                
7 The IVs include whether the parents have a college degree and whether the respondent has a degree in 

economics. 
8 The household consumption on public use equals the total household consumption less the consumption on 

personal use. More specifically, the total reported household consumption consists of the mortgage/rent, utilities, 

transport, insurances, debt/loans, food (excluding restaurants) and alimony payments. Expenditure of buying 

clothes, out-of-pocket medical expenses, gifts, leisure activities, tobacco and alcohol are considered as personal 

use consumption.   
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find no evidence for a linkage between financial knowledge and consumption growth. A gender 

gaps is also found in both the level of financial knowledge and the way it contributes to 

household consumption. The financial knowledge of the husband is found to dominate the 

wife’s in terms of effects on consumption. However, as the wife’s financial knowledge 

increases, the household’s public use consumption tends to decrease.  

 

3 General hypotheses  

Compared with traditional offline shopping, online shopping requires higher financial 

knowledge and capability of the consumers due to the involvement of digital payment in the 

process. According to the literature, financial literacy induces sophisticated financial 

behaviours and enhances the take-up of bank accounts and digital financial services (e.g.  

Servon and Kaestner, 2008; Agarwalla et al., 2015; Königsheim, Lukas and Nöth, 2017; 

Grohmann, Klühs and Menkhoff, 2018). In the Chinese context, digital payment tools, such as 

Alipay and Wechat Wallet, perform a critical role in personal financial management, since the 

left-over balance in the payment tools can be easily invested in open-ended funds. Consumers 

with high financial literacy are more informed about the benefits of holding bank cards or 

digital payment tools. Hence, the financially literate consumers are more motivated to acquire 

and use bank cards or digital payment tools, therefore fulfilling the premises of online shopping. 

This leads to the following hypotheses: 

Hypothesis 1: Consumers with higher financial literacy are more likely to participate in 

online shopping. 

Moreover, financially literate individuals are found to be more sophisticated at expenditure 

management. For instance, Agarwalla et al. (2015) find that the financially literate young 

people are more likely to set up long-time financial plans, assess the affordability of products 

and expenditures, and monitor household budgets. Since online shopping provides an 

alternative shopping channel which is time and cost-saving, consumers who use digital 

payments and are more financially literate may make more use of online shopping. Therefore, 

we also propose the following hypothesis: 

Hypothesis 2: Consumers with higher financial literacy spend more online.  
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4 Data and sample construction 

We use the 2014 wave of the CFPS, which is a nationally representative longitudinal survey 

of Chinese communities, households, and individuals, funded by the Chinese government 

through Peking University. The 2014 survey contains information on 32,307 respondents from 

around 12,000 families from 25 provinces who reside in either rural or urban areas. Information 

on socio-demographics, household composition, household consumption and wealth, as well 

as individuals’ online shopping decisions and financial literacy are collected.  

After retrieving the data from several modules and merging them based on household and 

individual identifiers, we obtain a preliminary cross-sectional dataset which contains 32,307 

respondents from around 12,000 families. In the CFPS, only the family member who is most 

familiar with the family’s financial situation is asked the financial literacy questions. Therefore, 

the 13 financial knowledge questions are only asked to 3,380 respondents, 200 of which reside 

in rural areas, and 3,180 of which reside in urban areas. To rule out the possibility that the 

exclusion from online shopping might be caused by the inaccessibility of internet and bank 

services, we focus only on urban respondents. As typical in survey data, respondents may 

sometimes decline to answer a question or skip a question. We treat such cases by dropping 

the observation from the sample. Moreover, since income, wealth and consumption are 

sensitive to outliers, we winsorize the top and bottom 1% of these variables before taking 

logarithms. 9  After we exclude the missing values for all the variables in the baseline 

specification, the final sample consists of 2,183 urban respondents.  

 

5 Methodology and Specifications  

5.1 Dependent variables: Online shopping 

The CFPS 2014 includes a question about online shopping expenses in the “Mobile Phone 

and Internet” module. The question asks: 

In the past 12 months, how much did you spend on online shopping (including paying online)? 

_________yuan (1...10,000,000) 

                                                
9 We use household income, wealth and consumption as control variables in our specifications. See Section 

5.3 for more details about the control variables.  
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To explore whether the financially literate are more likely to shop online and whether they 

spend more on online shopping, two outcome variables are created. The expenditure on online 

shopping (Exp_online) is constructed based on the answers to the question above and enters 

regression in logarithmic form. The participation in online shopping is denoted by a dummy 

variable (D_online), which equals 1 if Exp_online is positive, and 0 otherwise.   

 

5.2 Financial literacy 

5.2.1 Financial knowledge 

5.2.1.1 Objective financial knowledge 

The thirteen financial knowledge questions included in the CFPS take the forms of either 

multiple choice question or true-or-false question, both types of questions include the option 

for respondents to answer with “don’t know” or “refuse”. The CFPS questions resemble those 

in the DHS and OECD reports (Atkinson and Messy, 2015), excluding some most difficult 

concepts such as asset pricing, and including a few simpler questions which are unique to the 

Chinese context, i.e., the annual interest rate of one-year fixed deposit in the bank and the name 

of the bank that is responsible for making and carrying out monetary policies. The thirteen 

questions are classified into five basic and eight advanced questions following.  

The five basic financial questions in the CFPS ask about the working of simple interest and 

compound interest (Question 1, 2 and 3), the concept of real interest rate (Question 4) and the 

time value of money (Question 5). These concepts lie at the root of financial transactions, 

financial planning and day-to-day financial decision-making (van Rooij, Lusardi and Alessie, 

2011). As such, they are closely relevant to consumption (Dinkova, Kalwij and Alessie, 2018; 

Jappelli and Padula, 2017). While the eight advanced questions cover topics such as the risk-

return nexus, risk diversification, working of the financial market, and the risk profile of 

various financial products, which lie at the basis of investment and portfolio choice. The exact 

wording of these questions is displayed in Appendix 2.2. Responses to these questions are 

discussed in Section 6.1.2. 
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Based on the answers to the financial knowledge questions, we construct three sets of 

indicators for objective financial knowledge. 10 

The first set of indicators counts the number of correct answers to basic and advanced 

questions, respectively. Therefore, the summary score for basic financial knowledge, 

Fk_score_b, ranges from 0 to 5, and the summary score for advanced financial knowledge, 

Fk_score_a, ranges from 0 to 8.  

Then, following van Rooij, Lusardi and Alessie (2011), we perform factor analysis using 

the principal-component factor method on the responses to the five basic financial knowledge 

questions and the eight advanced financial knowledge questions, respectively. Two indices are 

created for basic and advanced financial knowledge, namely, FA_Indx_b and FA_Indx_a, 

respectively. These two indices extract the most important common factors underlying the 

answers to the basic/advanced questions given by the respondents. Details on the derivation of 

the FA indices are reported in Appendix 3.1.  

Finally, following Lusardi, Mitchell and Curto (2014), we take advantage of the two-step 

PRIDIT approach proposed by Behrman et al. (2012). The PRIDIT approach comprises two 

steps. In the first step, a RIDIT score is given to each question according to how difficult it is 

for the respondents to answer. The second step sequentially perform a principal component 

analysis on the RIDIT scores. The calculation of the RIDIT scores for each question is depicted 

in Appendix 3.2.  

 

5.2.1.2 Subjective financial knowledge 

The financial knowledge section of the questionnaire complements standard questions with 

a question on self-perception, which reads: “In your opinion, your financial knowledge is, 

compared to the people of your age: 1. Way above the average level 2. Above the average level 

3. About average level 4. Below the average level 5. Way below the average level 6. Don’t 

know”. Based on this question, we construct a score for subjective financial literacy, which 

ranges from 1, indicating way below the average, to 5, indicating way above the average.  

“Don’t know” answers are considered as missing values. 

                                                
10 Note that we treat the “Do not answer” as incorrect answer rather than missing values for the thirteen 

financial knowledge questions. 
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All the indicators for financial literacy are normalized so as to range from 0 to 1.11 This 

operation aims at eliminating the influence of scale and compare the predictive powers of 

different sets of indicators for financial literacy. 

  

5.3 Baseline specifications and estimation methodology 

5.3.1 Baseline specifications  

We start by estimating whether the respondent shops online (intensive margin). We then 

look at the determinants of the extensive margin, i.e. the expenditure on online shopping. The 

baseline model for the intensive margin takes the following form: 

𝑌𝑖 = 1(𝛽1𝐹𝐾𝑏𝑖
+ 𝛽2𝐹𝐾𝑎𝑖

+ 𝛾𝑋𝑖 + 𝐿𝑜𝑐𝑎𝑡𝑖𝑜𝑛 𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝑢𝑖 > 0), (𝑖 = 1, … , 𝑁)       

                                                                                                                                     (1)                                                                 

where 𝑌𝑖 is coded as 1 if the respondent 𝑖 had shopped online in 2013, and 0 otherwise. 𝐹𝐾𝑏 𝑖
 

denotes respondent 𝑖’s basic financial knowledge, and 𝐹𝐾𝑎𝑖
 denotes respondent i’s advanced 

financial knowledge. In the case of subjective financial knowledge, we include solely self-

perceived financial knowledge instead of the objective basic and advanced financial knowledge 

measures.  

Four parallel regressions are estimated using different types of objective indicators (i.e. 

summary indicators, indicators obtained using FA, PRIDIT indices) and the subjective 

indicator for financial literacy. 𝑋𝑖 denotes control variables. Following the literature on online 

shopping and consumption decisions (e.g. Hernández, Jiménez and José Martín, 2011; van 

Rooij, Lusardi and Alessie, 2011; Lian and Yen, 2014; Dinkova, Kalwij and Alessie, 2018), 

we consider:  

(i) Individual-level control variables including age, gender, marital status, duration of 

education, employment status, self-reported health shocks, online communication, 

risk attitude.  

(ii) Household-level control variables including family size, number of dependent 

children and dependent elderly, household net annual income (in logarithm), 

household financial and non-financial wealth (both in logarithm).  

                                                
11 But we still use the original figures in descriptive statistics for ease of interpretation. 
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(iii) Community level facility and infrastructure.12  

Location dummies include two dummies indicating whether the household resides in the 

western area or central area, with the coastal area as the reference group. Finally, 𝑢𝑖 denotes 

the error term. 

For each set of financial literacy measures, we estimate three models which differs in the 

explanatory variables included. In the first model, we include only financial literacy as 

explanatory variable(s). In the second model, we additionally control for individual-level 

variables. In the third model, we include a full set of control variables, including individual- 

and household-level variables. Location dummies are included in all the specifications. 

For Hypothesis 1 to hold, we expect to observe positive estimates for 𝛽1 and 𝛽2. 

Similarly, the baseline model for the extensive margin takes the form: 

𝑌𝑖 =  𝛽0 +  𝛽1𝐹𝐾𝑏𝑖
+ 𝛽2𝐹𝐾𝑎𝑖

+ 𝛾𝑋𝑖 + 𝐿𝑜𝑐𝑎𝑡𝑖𝑜𝑛 𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝑢𝑖 

(𝑖 = 1, … , 𝑁),                                                                                                         (2) 

where 𝑌𝑖 denotes respondent 𝑖’s expenditure on online shopping expressed in logarithm. All 

other variables are the same as in Eq. (1). For Hypothesis 2 to hold, we expect to observe 

positive estimates for 𝛽1 and 𝛽2. 

 

5.3.2 Discussion of selected control variables 

In this section, we highlight some control variables included in our models, but not in the 

literature on online shopping decisions.   

In the Chinese context, consumers rely heavily on friends and peer groups for shopping 

information, and social media has gained much relevance. As of 2014, around one-fifth of 

Weibo users had been shopping online via Weibo (Statista, 2015).13 Therefore, we include a 

variable for the frequency of using the internet to communicate, whose values range from 0 

(never) to 7 (every day).  

As suggested by Servon and Kaestner (2008), financial literacy is more effective in 

promoting the usage of online banking in the presence of computer skills. Therefore, we 

                                                
12 The definitions for all the control variables are displayed in Table A1. 
13 Weibo is one of the most popular social media platforms in China. 
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include a variable on the households’ ownership of a computer to proxy for the computer skills 

of the respondent. Even though a respondent is not sufficiently skilled to shop online, he/she 

can still get help from other household members if they have a computer at home. 

Following Grohmann, Klühs and Menkhoff (2018) and Lyons, Grable and Zeng (2019), the 

linkage between financial literacy and financial inclusion may depend on infrastructures. 

Therefore, we also add in our specification two variables measuring the development of 

infrastructure (such as the existence of schools, convenience store, community service centre 

and so on) and facilities (such as the access to electricity, cellphone signal, railway and so on.) 

at the community level.14  

 

5.3.3 Estimation methodology 

We estimate the intensive margin model using Probit models and the extensive margin ones 

using OLS. However, the Probit and OLS estimates may be biased, since financial literacy may 

be subject to an endogeneity problem. First, financial literacy may be measured with substantial 

error, since many responses are imprecise and may result from guessing (van Rooij, Lusardi 

and Alessie, 2011). This is particularly true for the questions measuring high levels of financial 

knowledge. Second, the baseline estimates may be biased due to unobserved time-invariant 

individual characteristics such as innate ability and intelligence (Behrman et al., 2010). Also, 

selection bias can exist if those who want to shop online are motivated to invest in financial 

knowledge to achieve so. In case of measurement error, unobserved factors and selection bias, 

the observed financial literacy may be correlated with the error term, causing a downward bias 

in its coefficient (Hyslop and Imbens, 2001). Fourth, reverse causality may occur and make the 

estimates biased upward (Hilgert, Hogarth and Beverly, 2003). If people who attempt to shop 

online become more financially literate in the process, then shopping online would be 

influencing financial literacy rather than the other way around. Failing to control for these 

issues leads to substantial bias and inconsistency in the estimates. To remedy the endogeneity 

problems and to disentangle cause from correlation, we therefore select several instrument 

variables for the respondents’ financial knowledge.  

                                                
14 Details of all the variables used in our models are presented in Appendix 1. 
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Following Jappelli and Padula (2017), the first IV we select is the mother’s duration of 

education.15 Parental educational attainment may make a valid instrument because, on the one 

hand, empirical evidence has demonstrated a strong and monotonic relationship between 

financial literacy scores and parental education (Lusardi, 2009, P.263; Jappelli and Padula, 

2017). On the other hand, it is very likely that parental educational attainment is related to 

personal online shopping decisions only via its effect on individuals’ personal traits.  

Following Bucher-Koenen and Lusardi (2011) and Calcagno and Monticone (2015), the 

second IV we use is the average level of financial literacy of the community, excluding the 

respondent. For concerns of sample size and extreme values, we only consider the communities 

which have at least five respondents (the Com_5 sample, with 1,771 observations), and those 

with at least ten respondents (the Com_10 sample, with 1,353 observations) as a robustness 

check. On the one hand, the community-average financial literacy is unlikely to correlate with 

individual consumption behaviour through household- or individual-specific unobserved 

factors. On the other hand, it reflects the quality of financial education and financial services 

in the community, which contributes to the respondent’s financial literacy.  

Different from several existent papers that instrument solely the advanced financial literacy 

(e.g. van Rooij, Lusardi and Alessie, 2011), we treat both basic and advanced of financial 

literacy as endogenous.16 Different from most of previous studies that calculate IV estimators 

using two-stage least squares (2SLS) method, we adopt the conditional mixed process (CMP) 

modeling framework for the IV approach, using both IVs simultaneously. CMP is at its core 

the seemingly unrelated equations (SUR), which allows for cross-equation correlations and 

produces more efficient estimates than those derived from single-equations. 17  The CMP 

framework can exploit limited-information maximum likelihood (LIML) estimation, which 

beats 2SLS estimation in case of weak IV for small samples (Roodman, 2011). Moreover, a 

CMP framework allows us to capture the binary or censored nature of the dependent variables 

and produces more efficient estimates (Roodman, 2011).   

                                                
15 We also consider the fathers’ duration of education as instrument for the respondents’ financial literacy. 

However, it fails most of the validity tests for IV. Therefore, we do not discuss and report the tests results for 

father’s duration of education. Details for the tests of instrument validity are discussed in Section 6.2 and results 

are reported in Appendix 6. 
16 van Rooij, Lusardi and Alessie (2011) suggest that basic financial knowledge is more related to financial 

ability, and use it as a proxy for cognitive ability in their baseline analysis. For this reason, they consider it as an 

exogenous variable. 
17 We estimate the model using the Stata 15.0 command -cmp- developed by Roodman (2011). Our estimations 

under the CMP framework prove the existence of cross-equation correlations. Relevant parameters are not 

presented for brevity but are available upon request. 
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6 Empirical results 

6.1 Descriptive statistics 

Table 1 displays the key information on the 2,183 respondents relevant to this research. 

Table 2 further summarizes the respondents’ online shopping and financial literacy profiles by 

several socio-demographic variables. 

 

6.1.1 Dependent variables 

Table 1 displays the key information on the 2,183 respondents relevant to this research. The 

first four columns report the statistics for the full sample. Column (5) and (6) report the 

statistics for online shoppers and non-online shoppers, respectively. As shown in the first panel 

of Table 1, 17% of the respondents included in the sample has shopped online in the past two 

years, and the average annual spending on online shopping is around 447 CNY for the full 

sample. The average annual spending on online shopping is 2,651 CNY for the online shoppers, 

which on average accounts for 10% of the households’ consumption expenditure per capita.18 

Table 2 provides a breakdown of online shopping behaviours by some socio-demographic 

variables. It shows that, in general, respondents who are female, younger, have a higher 

education level, a higher family income, and a higher family wealth are all more likely to shop 

online and spend more on online shopping. 

 

6.1.2 Financial literacy 

6.1.2.1 Objective financial literacy 

• Basic financial knowledge questions 

Table 3 reports the distribution of the answers to each basic financial knowledge question. Less 

than 56% of the respondents in our sample respond correctly to the question on the annual 

interest rate of a one-year fixed deposit. This percentage is surprisingly low given that China 

is well-known for its high saving rate. The 2nd and 3rd basic questions in the CFPS are identical 

                                                
18  The statistics for households’ consumption expenditure per capita are reported in the fourth panel 

(Household Characteristics) in Table 1, pointing out the average level for online shoppers is 26,785 CNY. 
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and hence comparable to those in the OECD (OECD, 2016) and the DHS questionnaires.19 

Compared with the OECD population, the urban Chinese residents show a rather low level of 

basic financial knowledge. For example, 65% of the respondents across the 17 OECD 

economies (OECD, 2016), 79% of Hong Kong respondents (OECD, 2016) and 90.8% of Dutch 

respondents (van Rooij, Lusardi and Alessie, 2011) correctly calculated the simple interest. 

Yet, only 44.58% of respondents in our sample answered the questions correctly. This figure 

puts China within the lowest third of the 30 countries sampled in the OECD (2016) report.20 

The proportion is even lower for rural CFPS respondents.21 While 37% respondents across 17 

OECD were able to answer both question 2 and 3 correctly (OECD, 2016), the ratio is only 

26.33% in our urban sample. 

The 4th and 5th basic questions in the CFPS are almost identical to those in the DHS survey. 

While 82.6% of the DHS sample understood the concept of inflation and 8.5% answered “Do 

not know”, less than 60% of our sample answered the inflation question correctly, and around 

21% declared “Do not know”. The gap is narrow for the question on the time value of money; 

72.3% of the DHS sample answered correctly, and only 4.3% declared “Do not know”, while 

almost 69% of our sample answered correctly, but a rather high proportion (15.95%) of our 

sample did not know the answer. 

Finally, less than 15% of the respondents in our sample answered all five basic questions 

correctly, and 10.72% of them failed to give correct answers to any of the five basic financial 

knowledge questions. The performance is much worse compared with the DHS sample in 

which 40.2% correctly answered all the five questions, and only 2.3% failed to answer any of 

the questions correctly. In summary, respondents in our sample on average correctly answered 

2.83 out of the 5 basic questions (see the second panel in Table 1). This is much lower than the 

average score for the DHS sample of van Rooij, Lusardi and Alessie (2011), which is 3.94/5.22 

 

                                                
19 Note that the mainland of China is not included in the OECD (2016) report. Yet, the report does include the 

data for Hong Kong resident, which allows us to compare our sample with a cohort from similar backgrounds. 
20  The low percentage for the CFPS urban residents may be due to the way we treat the “Do not know” 

response as incorrect answers (See Footnote 13). Even though we treat them as missing, the percentage of correct 

answer increases to 56.7%, still much lower than the OECD average (65%). 
21 Although we do not analyze rural respondents in this research, among the 91 rural respondents remaining 

in the sample after the full process of data cleansing, only 35.25% calculates the simple interest correctly and 

34.53% answered “Do not know”. Even considering all the uncleaned rural observations (191 in total) who 

answered the financial knowledge questions, 33.51% answered correctly and 41.88% answered “Do not know”. 
22 The sample size of van Rooij, Lusardi and Alessie (2011)’s DHS sample is 1,580. 
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• Advanced financial knowledge questions 

Table 4 summarizes the answers to the advanced questions. 23Compared with the basic 

questions, the percentage of respondents who correctly answered each advanced question is 

much lower, and a sizable proportion of them answered “do not know”.  

The question on which the respondents scored the highest was that on the risk-return nexus 

(Question 6):  86.40% of respondents provided the correct answer. Surprisingly, while 68.73% 

of our sample were aware of the highest risk of investing in stocks compared with bank savings, 

national debts and capital funds (Question 9), only 34% of respondents understood the benefit 

of diversification provided by mutual funds (Question 7). 24  It is also surprising that only 

slightly more than 30% of respondents knew that the People’s Bank of China is the central 

bank of China (Question 8). Less than 16% of respondents knew that the ownership of a share 

of stock means they are the stockholder of the company, and 42% of respondents answered 

“Do not know” to the relevant question (Question 10). The percentage of correct answer for 

Question 10 is much lower than that in the DHS sample, where 62.2% of the respondents 

understood the meaning of stock holding, and only 11% answers “Do not know” (van Rooij, 

Lusardi and Alessie, 2011). Even fewer respondents (11.3%) in our sample understood how 

the capital funds work, and more than half of them did not know the answer (Question 11)., in 

contrast to 66.7% correct rate and 21.7% “Do not know” responses for the DHS sample (van 

Rooij, Lusardi and Alessie, 2011). Moreover, less than 30% of the sample understood that the 

bank’s financial products can also suffer from loss (Question 12). Finally, less than 30% of 

respondents knew the function of the stock market (Question 13), while the percentage for the 

DHS sample is as high as 67% (van Rooij, Lusardi and Alessie, 2011).  

Panel B of Table 4 shows that only 1.05% of the respondents were able to answer all the 

advanced financial knowledge questions correctly. To summarize, the average score for the 

advanced financial knowledge questions is 3.10/8 (see Table 1). 

Overall, less than 20% of the respondents answered more than 75% of the 13 financial 

knowledge questions correctly, a criterion for being financially literate according to the OECD 

reports.  

                                                
23 Some of the advanced questions in the CFPS, i.e. questions 7, 9, 10, 11, 13, are identical to the DHS 

questionnaire, and hence comparable to the DHS sample of van Rooij, Lusardi and Alessie (2011). 
24 A similar disparity is found in the DHS sample of van Rooij, Lusardi and Alessie (2011). While 68.5% of 

respondents in their sample were aware that stocks display the highest fluctuations over time, only 48% were 

aware that a stock mutual fund provides safer returns than a company stock. 
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Next, we evaluate the extent of heterogeneity in financial knowledge across socio-

demographic groups (see Table 2). We observe a significant decline, though not huge in 

magnitude, in basic and advanced financial knowledge as people age. This may be due to the 

contrasting effects of financial literacy and ability declining with age, and of financial 

knowledge accumulating through experience (Chen and Volpe, 1998; Alessie, Van Rooij and 

Lusardi, 2011). In line with the literature (e.g. Bucher‐Koenen et al., 2017), a gender gap exists, 

and women consistently score lower than men in both basic and advanced questions. 

Additionally, consistent with various studies (e.g., see, Lusardi and Mitchell, 2014; Atkinson 

and Messy, 2015), we find both basic and advanced financial knowledge increases with 

educational attainment. However, even for those with at least a college degree, the average 

basic and advanced financial knowledge scores are respectively 3.73/5 and 4.44/8. We also 

find that people who have higher family income and wealth generally perform better in the 

financial knowledge questions.25  

We also present the distribution of the FA indices and PRIDIT indices across gender, age 

groups and education attainment, so that to confirm the validity of these indices (see Appendix 

4). The FA and PRIDIT indices demonstrate similar patterns as the summary scores, i.e. a large 

gender difference (Panel A), a downward trend along age (Panel B), and upwards trend along 

educational achievement (Panel C).26 

 

6.1.2.2 Subjective financial literacy 

Table 5 reports the distribution of self-perceived level of financial knowledge. Around 40% 

of the respondents in our sample assess their level of financial knowledge as average. More 

than half of the respondents assess their financial knowledge as below average. Only around 

6% assess their financial knowledge as above average. The self-perceived score of financial 

knowledge is positively correlated with the overall financial test score, with a Pearson’s 

pairwise correlation of 0.319 (at 0.05 significance level).  

                                                
25 To check the statistical significance of the trend, we group the number of correct answers to the thirteen 

financial knowledge questions in five quintiles for basic and advanced financial knowledge, respectively. Pearson 

Chi-square test are conducted to test the relationship between financial literacy quintiles and age, gender, income, 

financial and non-financial wealth and education. The p-values of the Pearson Chi-square test are zero for both 

basic and advanced financial knowledge paired with all the six variables, which imply statistically significant 

trends. Results are not presented, but available upon request. 
26 The results of a Pearson Chi-square test imply that the trends in FA and PRIDIT indices across gender, age 

and education are statistically significant. 



 

 

22 

 

We then plot individuals’ online shopping decisions across the objective and subjective 

levels of financial knowledge in Figure 3. We observe that individuals’ participation in and 

expenditure on online shopping increase strongly with both actual and perceived level of 

financial knowledge. These unconditional positive relationship between financial literacy and 

online shopping provide a preliminary evidence of our hypotheses. 

 

6.1.3 Control variables 

The third to fifth panels of Table 1 report the statistics for the individual-, household- and 

community-level control variables. Comparing the statistics for online shoppers and non-online 

shoppers, we find that the online shoppers, on average, are more likely to be female, younger, 

employed or self-employed (including engaging in agricultural working), less risk-averse, have 

higher educational attainment, have not experienced health shocks, communicate more 

frequently online, hold a more sophisticated attitude towards spending and saving. The online 

shoppers are also more likely to live in a larger, household with more dependent children and 

fewer dependent elderly, to earn higher income, and to hold more financial and non-financial 

wealth.27 

The pairwise correlations among the variables are reported in Appendix 5. The correlations 

are generally low (around 0.3) and we do not expect multicollinearity to be problematic.  

 

6.2 Main results 

6.2.1 Financial literacy and online-shopping participation 

As laid out in the methodology section, we first seek to identify associations between the 

level of financial literacy and the likelihood for a consumer to shop online. The dependent 

variable is a binary variable indicating whether a consumer had shopped online in 2013. The 

main independent variables are either of the normalized financial literacy measures, i.e., 

summary scores, FA indices, PRIDIT indices (Panels 1 to 3) or the subjective score (Panel 4).   

                                                
27 In this paragraph, we only mention the variables which are significantly different (at 1% level) between 

online shoppers and non-online shoppers. Marital status and computer ownership do not differ significantly 

between online shoppers and non-online shoppers. 
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Table 6 is a short version of the results table, which reports the estimated marginal effects 

for each set of measures of financial knowledge (FK, for brevity in this section) in separate 

panels. The first three columns of Table 6 report Probit estimates for the specifications which 

include (i) financial literacy only, (ii) financial literacy and individual-level control variables, 

and (iii) financial knowledge and the full set of control variables, respectively. Location 

dummies indicating whether the respondent resides in the western or central area are controlled 

for in all the specifications. Bootstrapped estimates of standard errors are computed with 200 

replications in each case.28 The full table of results including all control variables appears in 

Appendix 8. 

Compared with prior research on financial literacy and consumption, which uses an overall 

score for financial literacy (Dinkova, Kalwij and Alessie, 2018; Jappelli and Padula, 2017), the 

separation of basic and advanced financial literacy allows us to isolate the effect of each of 

them. According to the results in Table 6, basic and advanced financial literacy affect online 

shopping participation differently. While basic FK attracts an insignificant coefficient when 

controlling for the full set of control variables, the coefficient associated with advanced FK is 

positive and significant at the 1% level regardless of the way it is measured. This implies that, 

though basic FK on interest, inflation and risk diversification influences consumption in 

general, advanced FK matters more for Chinese consumers’ online shopping decisions. As 

shown in Column (3), the marginal effects of the normalized indicators for advanced FK in the 

full baseline specification are all around 0.15. More specifically, one additional correct answer 

to the advanced FK questions is associated with a 1.884 percentage points (pp) higher 

probability of shopping online, ceteris paribus (Panel 1, Column (3)).29 As for the subjective 

indicator, respondents who report one higher point on their perceived level of FK show a 1.278 

pp higher likelihood to shop online (see Column (3), Panel 4). The findings from the baseline 

specification support our first hypothesis, according to which respondents with higher financial 

literacy, especially higher objective financial literacy, are more likely to shop online.   

                                                
28 We also estimate the specifications using robust estimators clustering at the community level. The results 

are similar to the bootstrap estimators. 
29 One additional correct answer to the advanced financial knowledge test score corresponds to a 0.125 (= 1/8, 

where 8 is the range of the original summary score for advanced financial knowledge) increase in the normalized 

score for advanced financial knowledge, which in turn corresponds to a 0.1507 * 0.125 * 100 = 1.884 % higher 

chance to participate in online shopping. Similarly, one higher point of perceived level of financial literacy is 

equivalent to a 0.2 (=1/5, where 5 is the range of the original score for subjective financial knowledge) increase 

in the normalized score for subjective financial knowledge. Therefore, one higher point of perceived financial 

literacy corresponds to a 0.0639 * 0.2 * 100 = 1.278 pp higher probability to shop online. 
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Next, we exploit the IV approach to tackle the potential endogeneity issue of our financial 

literacy variables, using mother’s duration of education and the community level of financial 

literacy as instrument variables for one’s financial literacy. The results for the validity tests of 

the IVs are reported and discussed in Appendix 6. Column (4) and (5) in Table 6 report the IV 

estimates for the Com_5 and Com_10 samples, respectively. The marginal effects associated 

with basic FK are insignificant no matter what measure we use, while the marginal effects 

associated with advanced FK remain positive and statistically significant, regardless of the 

measure we use and how we restrict the sample. The marginal effects associated with the  

subjective indicator becomes less significant in the Com_5 sample (10% level) and 

insignificant in the Com_10 sample. In summary, the IV estimates reveal a significantly strong 

relationship between advanced financial literacy and online shopping participation, and show 

weak evidence that respondents with higher subjective financial literacy are more likely to shop 

online. Hence, our first hypothesis is further verified by the IV approach.  

As discussed in Section 5.2.1, basic FK refers to the basic concepts that are vital to saving 

and consumption decisions, while advanced FK focuses on more complicated concepts on 

various financial instruments and investment. Therefore, the irrelevance of basic FK and the 

relevance of advanced FK in the context of online shopping imply that the mechanism may go 

in such a way that FK enhances bank cards and digital payment account holding, mainly as a 

means of investment and wealth management. The holding of these payment tools, in turn, 

fulfills the demand for shopping online as a means of effective and efficient consumption. This 

is consistent with prior research that documents a positive correlation between financial literacy 

and carrying out online banking and digital payments (Cohen and Nelson, 2011; Grohmann, 

Klühs and Menkhoff, 2018), and between financial literacy and sophisticated financial 

behaviours such as wealth and consumption management (Agarwalla et al., 2015).  

In both the Probit and IV estimations, the marginal effects associated with subjective FK 

are always way lower than the marginal effects associated with advanced FK, regardless of 

how they are measured. The marginal effects associated with subjective FK are insignificant 

in the IV cases. This implies that it may be what the respondents actually know, rather than 

what the respondents perceive they know, that motivates them to shop online. To confirm this 

idea, we also estimate specifications which include basic, advanced, and subjective FK 

simultaneously (see Appendix 7). In almost all the cases, advanced FK is significant at 1% 

level, and subjective FK is always insignificant. This implies a higher predictive power of 

objective FK compared to self-perceived FK in terms of online shopping participation. 
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The Probit and IV estimates of the marginal effects for a full set of explanatory variables 

are reported in Appendix 8. The sign, magnitude and significance of the IV estimates are in 

general unchanged compared with the Probit estimates. In line with previous literature (e.g., 

Pérez-Hernández and Sánchez-Mangas, 2011; Räsänen and Koiranen, 2016; Kuoppamäki, 

Taipale and Wilska, 2017), our estimates reveal that, in general, consumers who are more 

educated, below 36 years old, communicate online more frequently and with higher family 

income and wealth are more likely to shop online. However, opposite to some previous studies 

(e.g. Dittmar, Long and Meek, 2004; Hui and Wan, 2007), we observe that females are more 

likely to shop online. 

 

6.2.2 Financial literacy and online-shopping expenditure  

The OLS estimates for the expenditure on online shopping are reported in columns (1) to (3) 

of Table 7. The dependent variable is the logarithm of annual individual online shopping 

expenditure. Again, when the full set of control variables are included, basic FK loses 

significance. The coefficients associated with advanced FK, whatever the way it is measured, 

are always positive and significant at the 1% level even after controlling for a full set of 

covariates. One additional correct answer to the advanced FK questions is associated with a 

23.45% higher expenditure on online shopping, ceteris paribus (see Column (3), Panel 1).30 

Similarly, respondents who report one higher point on their perceived level of FK spend 9.04% 

more online. Therefore, the baseline estimates support our Hypothesis 2, according to which 

financially literate individuals tend to spend more on online shopping.  

Column (4) and (5) in Table 7 report the IV estimates for the Com_5 and Com_10 samples, 

respectively. The results for the validity of the instruments used in the IV approach are reported 

in Table A6.2. Again, basic FK hardly has any effect on the expenditure on online shopping, 

while advanced FK always shows a significant and positive coefficient. The IV estimates for 

the subjective score are significant at the 5% level for the Com_5 sample and insignificant for 

the Com_10 sample. Therefore, the IV estimates provide some further support for Hypothesis 

2. Similar to the case of the intensive margin, the OLS and IV estimates reflect a higher 

                                                
30 One additional correct answer in the advanced financial knowledge test corresponds to a 0.125 (= 1/8) 

increase in the normalized summary score for advanced financial knowledge. Since the dependent variable is the 

logarithm transformed expenditure on online shopping, one additional correct answer therefore leads to a 23.45% 

(≈ exp(1.6854 * 0.125) -1) higher online expenditure. 
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predictive power of objective financial literacy compared to self-perceived FK in terms of 

online expenditure.  

The OLS and IV estimates of the marginal effects for a full set of explanatory variables are 

reported in Appendix 8. The sign, magnitude and significance of the IV estimates barely change 

compared with the OLS estimates. In summary, consumers who are female, spend more years 

in education, are aged below 36 years, communicate online more frequently and with higher 

family income and wealth spend more on online shopping. 

 

7 Extensions 

7.1 Heterogeneous effects: online shopping across age groups 

The association between financial literacy and online shopping could depend on the 

consumers’ position in the life cycle. Servon and Kaestner (2008) assert that, in the context of 

online banking, appropriate technology knowledge and skills have to be in place for financial 

education to effectively prompt the usage of online banking of urban low- and moderate-

income individuals (LMIs). Since it is more difficult for older individuals to learn technological 

skills such as computer skills (Czaja et al., 1989; Hernández, Jiménez and José Martín, 2011), 

financial literacy may affect the economic decisions of the young and the old in different ways. 

Additionally, financially literate individuals are more likely to plan for retirement and save 

more upon retirement (e.g. van Rooij, Lusardi and Alessie, 2012). Therefore, it is very likely 

that those who are more financially literate and are around the corner of retirement are more 

concerned about retirement saving, and, as a result, are not interested in online shopping.  

In light of these findings, we expect the linkage between financial literacy and online 

shopping to be weaker for older respondents. To test whether this is the case, we extend the 

full baseline model for the participation in online shopping by including the interaction terms 

between financial literacy and four age groups, i.e., 18-35, 36-45, 46-60 and above 60.  

Table 8 reports the Probit estimates for the marginal effects associated with financial literacy 

for different age groups.31 The other control variables are the same as in the baseline models, 

but are not reported for brevity. Similar to the baseline results, in none of the cases is basic FK 

significant. However, advanced FK is always significantly positive for the respondents below 

                                                
31 Since the simple baseline estimates and the IV estimates do not differ much, in Section 7, we only report 

the simple estimates for the specifications with interactions. 
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60, and the marginal effects associated with advanced FK decrease in magnitude as age 

increases. These results suggest that the relationship between financial literacy and online 

shopping participation becomes weaker as age increases. They are in line with the findings of 

Servon and Kaestner (2008), who argue that financial literacy can only be effective in the 

presence of adequate technology skills.  

Next, we explore whether the relationship between financial literacy and online shopping 

expenditure differs between age groups. Table 9 reports the OLS estimates of the coefficients 

associated with financial literacy for different age groups. We first find different patterns of the 

relationship between financial knowledge and online shopping expenditure for those who are 

below 60 and above 60. For those who age below 60, basic FK only shows a weak link with 

online shopping expenditure, while the coefficients associated with advanced FK are always 

significantly positive and decrease as age increases (Column 2, 4 and 6). Subjective FK is 

significantly positive for those between 36 and 45 (Column 7). However, for those respondents 

aged above 60, the relationship between objective FK and online shopping expenditure is 

always significant but negative.32 This can be explained considering that aged consumers who 

are more financially literate are more aware of the financial situation they are faced with and 

will spend less to maintain their wealth in case of unexpected shocks. Therefore, financially 

literate consumers who are aged over 60 tend to constrain and even reduce their total 

consumption, and hence reduce online consumption.  

To conclude, our analysis in this section shows that financial literacy enhances online 

shopping participation and expenditure for young and middle-aged consumers, but the 

magnitude of the effect declines with age. Financial literacy does not prompt the engagement 

of aged consumers (60+) in online shopping, probably because of the difficulties they 

encounter in the process, which impedes the effectiveness of financial literacy. Financial 

literacy even discourages the online expenditure of aged consumers, presumably because they 

reduce consumption as a whole to slow down the loss of wealth associated with retirement.  

 

7.2 Heterogenous effects: online shopping across income gradients 

Lyons et al. (2006) and Servon and Kaestner (2008) assert that it is more difficult for 

financial literacy to prompt sophisticated financial behaviours for the low- and moderate- 

                                                
32 The statutory age of retirement in China in 2014 was 60 for male employees and 55 for female employees. 

The urban respondents in our sample who age over 60 are mostly retired.   
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income individuals (LMI). Therefore, we also investigate whether the relationship between 

financial literacy and online shopping differs across income gradients. To this end, we initially 

incorporate in the full baseline model for the participation in online shopping interaction terms 

between financial literacy and dummy variables indicating whether the respondent belongs to 

low, moderate, and high-income groups33. 

Table 10 reports the marginal effects associated with financial literacy for different income 

groups. We can see that, with the exception of the FK score and the FA index, which are 

marginally significant for the low-income group, basic FK and subjective FK are hardly 

significant in any of the specifications. By contrast, advanced FK is significant and positive for 

the moderate- and high-income groups (Column 2, 4, and 6).  

Table 11 reports the OLS estimates of the coefficients associated with different types of 

financial literacy for different income groups. In general, there is no significant association 

between FK and online expenditure for poor consumers. However, such a relationship is 

significant for moderate- or high-income consumers, when focusing on both advanced FK and 

perceived FK. 

 

8 Conclusion 

The worldwide shortfalls in financial literacy have raised grave concerns among 

policymakers, especially in the wake of the global financial crisis and ageing problem. Efforts 

are underway to provide financial education programs to “individuals who are most in need of 

financial education and the best ways to improve that education” (OECD, 2005).  

Using data from the 2014 wave of the CFPS, this paper investigates the effect of financial 

literacy on online shopping decisions of Chinese urban residents. Objective and subjective 

measures of financial literacy are constructed. The empirical results reveal that individuals with 

higher advanced or subjective financial literacy are more likely to shop online and spend more 

online. However, contrary to previous research that finds subjective financial literacy to be at 

least as important as objective financial literacy in determining sophisticated financial 

behaviours (e.g. Allgood and Walstad, 2016; Anderson, Baker and Robinson, 2017), we find 

the objective measure more predictive in the context of online shopping. By looking at 

subsamples, we find that the strength of the linkage between financial literacy and online 

                                                
33 These groups are created by dividing the income distribution evenly into three parts. Similar results, not 

reported for brevity, were obtained differentiating households by financial wealth. 
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shopping declines with age. We also observe that the linkage between advanced financial 

literacy and online shopping participation and expenditure is the strongest for richer consumers.  

Our empirical results have significant policy implications. Policymakers should not only be 

aware of the fact that financial literacy can improve consumers’ wellbeing in general, but also 

that financial education is more effective for individuals at the early stage of life. Financial 

education programmes targeted at younger people would therefore be more effective.  

Furthermore, it is hard to tell whether online shopping improves wellbeing or is potentially 

perilous. On the one hand, online shopping can efficiently reduce the time spent shopping. The 

time saved by engaging in online shopping can be devoted to wellbeing-enhancing activities, 

such as exercising or socializing (Castellacci and Tveito, 2018). On the other hand, online 

shopping may be detrimental to wellbeing if people get addicted to it, spend more than before 

and become indebted (Wang, Malthouse and Krishnamurthi, 2015). To take advantage of the 

former and protect against the latter, financial education should also take into consideration the 

negative consequences of online shopping and take into account indebtedness. Future research 

could further investigate the extent to which online shoppers encounter indebtedness and how 

financial literacy works in such a situation.
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Figure 1 Online Retail Sales in China: Volume and Growth Rate (2006-2018) 

 

 

 

Source: NBSC (China Statistical Yearbook), CNNIC E-commerce Market Report (2015). 

 

Figure 2 Online shopping population in China (2013-2018)
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Figure 3 Online shopping decisions by financial knowledge 
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Table 1 Summary statistics of key variables (N = 2,183) 

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

Variable Mean S.E. Min Max D_online=1 D_online=0 

     N=368 N=1,815 
  

     

Dependent Variable       

Exp _online  447 1471 0 9000 2,651 0 

D _online 0.17 0.37 0 1 1 0 

       

Financial knowledge       

Fk_score 5.93 2.97 0 13 8.16 5.48 

Fk_score_b 2.83 1.55 0 5 3.68 2.66 

Fk_score_a 3.10 1.83 0 8 4.48 2.82 

Subj_fk 2.41 0.79 1 5 2.63 2.37 

        

Individual Characteristics       

Male 0.43 0.50 0 1 0.35 0.45 

Edu_y 10.09 4.18 0 19 13.51 9.40 

Married 0.84 0.37 0 1 0.83 0.84 

Age(36-45) 0.22 0.42 0 1 0.39 0.19 

Age(45-60) 0.39 0.49 0 1 0.23 0.42 

Age(60+) 0.29 0.45 0 1 0.03 0.34 

Not-working 0.46 0.50 0 1 0.15 0.52 

Risk_Averse 0.67 0.47 0 1 0.40 0.73 

Health_Shock 0.34 0.47 0 1 0.24 0.35 

Online_Comm 1.43 2.37 0 7 2.62 1.19 

Financial attd 3.35 1.01 1 5 3.53 3.31 

        

Household Characteristics       

Family_Size 3.25 1.40 1 13 3.41 3.22 

N_depchildren 0.87 0.70 0 5 1.07 0.83 

N_depelderly 0.67 0.84 0 3 0.30 0.74 

Own_computer 0.01 0.10 0 1 0.00 0.01 

Net HH Income 63,575 46,495 500 219,300 85,639 59,101 

Fin_asset 75,749 122,331 0 500,000 125,533 65,655 

Non_fin_asset 663,701 871,193 1,520 3,803,848 954,939 604,651 

PCE_percapita 21,065 18,712 1,590 263,524 26,785 19,882 

       

Community level       

Facility1 0.06 0.20 -0.67 0.56 0.06 0.06 

Facility2 0.05 0.41 -0.95 0.93 0.04 0.05 
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Table 2 Key variables by socio-demographics  

  Household income      Gender         
  Low Moderate High Diff     Female Male Diff     
D_online 0.07 0.12 0.24 *   D_online 0.19 0.14 *     
Exp_online 94.19 259.87 711.89 *   Exp_online 511.93 362.13 *     
Fk_b 2.07 2.60 3.28 *   Fk_b 2.68 3.03 *     
Fk_a 2.42 2.82 3.55 *   Fk_a 2.85 3.43 *     
Subj_fk 2.21 2.38 2.51 *  Subj_fk 2.34 2.51 *    

Obs 387 751 1,045     Obs 1,235 948       
             
  Financial assets      Age   
  Low Moderate High Diff     20-35 36-45 46-60 60+ Diff  
D_online 0.10 0.12 0.24 *   D_online 0.62 0.30 0.10 0.02 *  
Exp_online 225.11 212.24 698.30 *   Exp_online 1910.14 669.59 273.32 22.14 *  
Fk_b 2.15 2.62 3.41 *   Fk_b 3.44 3.17 2.74 2.50 *  
Fk_a 2.47 2.85 3.65 *  Fk_a 4.10 3.57 3.01 2.52 *  
Subj_fk 2.29 2.27 2.55 *  Subj_fk 2.59 2.38 2.38 2.42 Insig  

Obs 748 401 1,034   Obs 210 488 855 630  
 

      
      

 
  Non-financial assets    Education      
  Low Moderate High Diff    Illiterate Primary Junior Senior Collegeabove Diff 

D_online 0.07 0.13 0.23 *  D_online 0.0041 0.02 0.08 0.18 0.46 * 

Exp_online 119.73 263.98 686.67 *  Exp_online 0.83 31.46 88.01 465.62 1457.60 * 

Fk_b 2.29 2.66 3.17 *  Fk_b 1.69 2.12 2.70 3.09 3.76 * 

Fk_a 2.53 2.88 3.47 *  Fk_a 1.62 2.33 2.83 3.32 4.50 * 

Subj_fk 2.16 2.42 2.53 *  Subj_fk 2.19 2.38 2.33 2.43 2.66 Insig  

Obs 517 545 1,121  
 Obs 242 267 662 571 441  

Notes: * indicate s that the difference in the key variables (online shopping and financial knowledge) across socio-demographic groups is significant at the  1% or 

5% level. Insig indicates the specific key variable does not differ significantly across socio-demographic groups. 
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Table 3 Basic financial knowledge 

Panel A: Percentages of answers (N = 2,183)    

  Correct Incorrect DK 

1. Annual interest rate of one-year fixed deposit 55.88 8.92 35.20 

2. One-year interest and principal 44.58 34.03 21.39 

3. Interest compounding 50.36 26.37 23.27 

    Both 2 & 3 26.33 31.39 - 

4. Purchasing power (inflation) 59.82 19.38 20.80 

5. Time value of money 68.94 15.11 15.95 

Panel B: Distribution of correct answers (N = 2,183) 

Correct None 1 2 3 4 5 

Percentage  10.72 13.06 15.78 21.56 24.15 14.73 

Notes: Panel A reports the percentages of respondents who answered correctly, incorrectly and “do not 

know”. Panel B reports the distribution of the number of correct answers.  

 

 

Table 4 Advanced financial knowledge 

Panel A: Percentages of answers (N = 2,183)       

  Correct Incorrect DK 

6. In general, investments with high returns have high risks. 86.40 5.98 7.62 

7. In general, the risk of investing in one-share stock is smaller than 

that of investing in stock fund. 
33.95 25.36 40.69 

8. Which of the following bank is responsible for making and 

carrying out monetary policies? 
32.57 38.09 29.34 

9. Which of the following investment has the highest risk? 68.73 12.14 19.13 

10. If you purchase stocks of some company, that means? 15.86 42.49 41.65 

11. Which one of the following is correct in terms of describing 

capital fund? 
11.30 33.15 55.55 

12. Which of the following statement is correct about a bank’s 

financial products? 
29.13 35.00 35.87 

13. Which of the following statements correctly describes the core 

function of stock market? 
27.42 22.56 50.02 

Panel B: Distribution of correct answers (N = 2,183) 

Correct None 1 2 3 4 5 6 7 8 

Percentage 6.36 14.27 20.76 21.05 17.08 9.84 6.57 3.01 1.05 

Notes: Panel A reports the percentages of respondents who answered correctly, incorrectly and “do not know”. 

Panel B reports the distribution of the number of correct answers.  

 

 

Table 5 Subjective assessment of financial knowledge 

Subjective Score (N = 2,183) 

Subjective Score  1(way below) 2 3 4 5 (way above) DK 

Percentage  11.97 41.52 39.64 5.23 0.63 1.00 
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Table 6 Online shopping participation: financial literacy  

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

VARIABLES Probit Probit Probit IV_Com_5 IV_Com_10 

Panel 1: Summary score      

Basic FK 0.1532*** 0.0342 0.0184 -0.0491 -0.0377 

 (0.0274) (0.0247) (0.0250) (0.0545) (0.0588) 

Advanced FK 0.3692*** 0.1775*** 0.1507*** 0.2539*** 0.2074** 

 (0.0335) (0.0300) (0.0299) (0.0831) (0.1029) 

Panel 2: FA indices      

Basic FK 0.1545*** 0.0343 0.0177 -0.0479 -0.0345 

 (0.0275) (0.0248) (0.0251) (0.0552) (0.0593) 

Advanced FK 0.3695*** 0.1769*** 0.1509*** 0.2489*** 0.2005** 

 (0.0336) (0.0299) (0.0298) (0.0808) (0.1004) 

Panel 3: PRIDIT indices      

Basic FK 0.1488*** 0.0304 0.0163 -0.0466 -0.0392 

 (0.0245) (0.0230) (0.0231) (0.0518) (0.0562) 

Advanced FK 0.3633*** 0.1697*** 0.1411*** 0.2859*** 0.2184* 

 (0.0358) (0.0336) (0.0332) (0.0962) (0.1139) 

Panel 4: Subjective score      

Subj_FK 0.1941*** 0.0836*** 0.0639** 0.1758* 0.1096 

 (0.0375) (0.0314) (0.0315) (0.0975) (0.1141) 

Individual control No Yes Yes Yes Yes 

Household control No No Yes Yes Yes 

Location Fixed Effect Yes Yes Yes Yes Yes 

      

Observations 2,183 2,183 2,183 1,771 1,353 

Notes: This table reports the Probit estimates of Equation 1. Marginal effects are reported. Column (1) – (3) 

report the simple estimates and Column (4) and (5) report the IV estimates for the Com_5 and Com_10 sample, 

respectively. All the indicators for financial literacy are normalized to range from 0 to 1. Definitions of 

variables are displayed in Appendix 1. Bootstraped estimates of standard errors are computed with 200 

replications and reported in parentheses. ∗∗∗ p < 0.01, ∗∗ p < 0.05, ∗ p < 0.1 
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Table 7 Online shopping expenditure: financial literacy  

 

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

VARIABLES OLS OLS OLS IV_Com_5 IV_Com_10 
      

Panel 1: Summary score      

Basic FK 0.8012*** 0.0374 -0.1478 -0.4112 -0.4004 

 (0.1866) (0.1644) (0.1694) (0.3573) (0.3961) 

Advanced FK 3.3383*** 1.8225*** 1.6854*** 3.1328*** 2.8005*** 

 (0.3079) (0.2860) (0.2806) (0.6354) (0.7172) 

Panel 2: FA indices      

Basic FK 0.7909*** 0.0262 -0.1618 -0.4316 -0.4160 
 (0.1862) (0.1639) (0.1682) (0.3608) (0.3997) 

Advanced FK 3.4090*** 1.8776*** 1.7427*** 3.1945*** 2.8693*** 
 (0.3149) (0.2916) (0.2861) (0.6329) (0.7198) 

Panel 3: PRIDIT indices      

Basic FK 0.9235*** 0.1620 -0.0207 -0.1804 -0.1180 

 (0.1743) (0.1571) (0.1613) (0.3457) (0.3797) 

Advanced FK 2.7536*** 1.2058*** 1.0661*** 2.4208*** 1.8306** 

 (0.2764) (0.2520) (0.2479) (0.6505) (0.7113) 

Panel 4: Subjective score      

Subj_FK 1.5171*** 0.5300** 0.3463 1.3398** 1.0645 

 (0.2869) (0.2516) (0.2506) (0.6519) (0.7165) 

      

Individual control No Yes Yes Yes Yes 

Household control No No Yes Yes Yes 

Location Fixed Effect Yes Yes Yes Yes Yes 

      

Observations 2,183 2,183 2,183 1,913 1,469 

Notes: This table reports the OLS estimates of Equation 2. Marginal effects are reported. Column (1) – 

(3) report the simple estimates and Column (4) and (5) report the IV estimates using the Com_5 and 

Com_10 sample, respectively. The indicators for financial literacy are normalized. Definitions of 

variables are displayed in Appendix 1. Bootstraped estimates of standard errors are computed with 200 

replications and reported in parentheses. ∗∗∗ p < 0.01, ∗∗ p < 0.05, ∗ p < 0.1 
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Table 8 Online shopping participation: by age groups 

 FK_Score FA_Indx PRIDIT_Indx Subj_FK 

 (1) (2) (3) (4) (5) (6) (7) 

 Basic Advanced Basic Advanced Basic Advanced  

         

FK×agegrp1 -0.0677 0.4325*** -0.0803 0.4332** -0.0603 0.4017** 0.0725 

 (0.1298) (0.1636) (0.1389) (0.1692) (0.1430) (0.1664) (0.1606) 

FK×agegrp2 0.0499 0.2253*** 0.0516 0.2238*** 0.0502 0.2315*** 0.1249 

 (0.0551) (0.0739) (0.0586) (0.0689) (0.0561) (0.0796) (0.0867) 

FK×agegrp3 0.0194 0.1130** 0.0199 0.1132** 0.0076 0.0983** 0.0374 

 (0.0427) (0.0469) (0.0403) (0.0461) (0.0384) (0.0462) (0.0437) 

FK×agegrp4 0.0096 0.0793 0.0077 0.0814* 0.0305 0.0715 0.0551 

 (0.1244) (0.0876) (0.0474) (0.0426) (0.0526) (0.0483) (0.0391) 

Notes: Marginal effects are reported in this Table. The linear control variables are the same as in the 

baseline models. Bootstraped estimates of standard errors are computed with 200 replications and reported 

in parentheses. ∗∗∗ p < 0.01, ∗∗ p < 0.05, ∗ p < 0.1 

 

 

 

 

Table 9 Online shopping expenditure: by age groups 

 FK_Score FA_Indx PRIDIT_Indx Subj_FK 

Panel A (1) (2) (3) (4) (5) (6) (7) 

 Basic Advanced Basic Advanced Basic Advanced  

         

FK×agegrp1 0.5104 6.0564*** 0.4378 6.0557*** 0.4549 5.9848*** 2.2033 

 (1.0093) (1.0773) (1.0813) (1.1763) (1.0092) (1.3954) (1.4843) 

FK×agegrp2 0.8912* 3.2619*** 0.9205* 3.2449*** 0.9728** 3.0720*** 1.8140** 

 (0.5078) (0.6955) (0.4890) (0.7354) (0.4503) (0.7139) (0.7510) 

FK×agegrp3 -0.1788 1.3984*** -0.1811 1.4330*** -0.1706 0.9569** 0.1096 

 (0.2631) (0.4217) (0.2650) (0.4757) (0.2462) (0.3815) (0.3709) 

FK×agegrp4 -0.3585*** -0.4562* -0.3745*** -0.4398* -0.2740** -0.6381*** -0.4100* 

 (0.1229) (0.2653) (0.1222) (0.2660) (0.1348) (0.2206) (0.2117) 

Notes: Marginal effects are reported in this Table. The linear control variables are the same as in the 

baseline models. Bootstraped estimates of standard errors are computed with 200 replications and reported 

in parentheses. ∗∗∗ p < 0.01, ∗∗ p < 0.05, ∗ p < 0.1 
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Table 10 Online shopping participation: by income groups 

 FK_Score FA_Indx PRIDIT_Indx Subj_FK 

 (1) (2) (3) (4) (5) (6) (7) 

 Basic Advanced Basic Advanced Basic Advanced  

FK×income_low 0.1688* 0.0650 0.1766* 0.0499 0.1208 0.1085 0.1168 

 (0.0884) (0.1046) (0.0971) (0.1169) (0.0931) (0.1198) (0.1028) 

FK×income_med 0.0358 0.1589*** 0.0288 0.1659*** 0.0304 0.1737*** 0.0030 

 (0.0450) (0.0614) (0.0457) (0.0616) (0.0407) (0.0639) (0.0569) 

FK×income_high -0.0294 0.1715*** -0.0287 0.1711*** -0.0205 0.1439*** 0.0843* 

 (0.0350) (0.0425) (0.0413) (0.0427) (0.0311) (0.0479) (0.0485) 

Notes: Marginal effects are reported in this Table. The linear control variables are the same as in the 

baseline models. Bootstraped estimates of standard errors are computed with 200 replications and reported 

in parentheses. ∗∗∗ p < 0.01, ∗∗ p < 0.05, ∗ p < 0.1 

 

 

 

 

Table 11 Online shopping expenditure: by income groups 

 FK_Score FA_Indx PRIDIT_Indx Subj_FK 

Panel A (1) (2) (3) (4) (5) (6) (7) 

 Basic Advanced Basic Advanced Basic Advanced  

FK×income_low 0.2207 -0.4505 0.2335 -0.4974 0.1010 -0.4917 -0.0980 

 (0.3863) (0.6134) (0.3754) (0.5670) (0.3395) (0.4144) (0.3754) 

FK×income_med -0.1289 1.0313** -0.1741 1.1496** -0.0554 0.5683 -0.3438 

 (0.2182) (0.4326) (0.2425) (0.4995) (0.2305) (0.3466) (0.3632) 

FK×income_high -0.1781 2.6298*** -0.1755 2.6612*** 0.0204 2.0126*** 1.0178** 

 (0.2850) (0.4319) (0.2519) (0.4455) (0.2709) (0.4577) (0.4123) 

Notes: Marginal effects are reported in this Table. The linear control variables are the same as in the 

baseline models. Bootstraped estimates of standard errors are computed with 200 replications and reported 

in parentheses. ∗∗∗ p < 0.01, ∗∗ p < 0.05, ∗ p < 0.1 
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Appendix 

 

Appendix 1: Definitions of the variables 

 

Table A1 Definitions of the variables 

Dependent variables  Definitions 

D_Online  Dummy variable equals 1 if the respondent ever shopped online in the year 

before taking the interview, 0 otherwise. 

Exp_Online Continuous variable: annual expenditure of online shopping of the 

respondent. 

Independent variables  

Individual-level  

Male Dummy variable equals 1 if the respondent is male, 0 otherwise. 

Edu_y Continuous variable: number of years of education obtained by the 

respondent. 

Married Dummy variable equals 1 if the respondent is married or cohabitated. 

Age dummies Four dummies are generated regarding the age of the respondent. The cutoff 

points are 35, 45 and 60, with the age group 20-35 as the reference group. 

Not-working Dummy variable equals 1 if the respondent was not working at the time of 

the interview (including unemployment and student), and equals 0 if the 

respondent has agricultural work, or is employed or self-employed. 

Risk_averse Dummy variable equals 1 if the respondent is risk-averse and equals 0 if the 

respondent is risk-seeking or risk-neutral. 

Health_Shock Dummy variable equals 1 if the respondent reports worse health compared 

with last year and equals 0 if the respondent reports better or similar health 

status compared with last year. 

Online_comm Discrete variable: frequency of using the internet to communicate. The 

values represent 1. Every day, 2. Three to four times a week, 3. One or two 

times a week, 4. Two to three times per month, 5. Once a month, 6. Once in 

several months, and 7. Never. 

Financial attitude Discrete variable: Summary score of three Likert type questions (1 totally 

agree, 5 totally disagree) on the respondents’ financial attitude towards 

“Spending money makes me more satisfied than saving money” “I intend 

to live in the present more and do not consider the future” “In my opinion, 

money is to be spent and we should spend it whenever we have money”. 

Location  Discrete variable: variable equals 1 if the family live in the western area of 

China, 2 if in the central area of China, 3 if in the coastal area of China. 

Household level  

Family_size Discrete variable: number of family members in 2014. 

N_depchildren Discrete variable: number of economically dependent children in the 

household. 
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N_depelderly Discrete variable: number of economically dependent elderly in the 

household. 

Net_HH_Income  Continuous variable: annual family income, including labour income and 

investment income.  

Own_computer Dummy variable equals 1 if the household own a computer, 0 other wise. 

Fin_asset Continuous variable: household’s total financial wealth, including cash at 

home, stock, funds, state debt, trust product, foreign exchange product, 

futures, stock equity and other financial products. 

Non-fin_asset Continuous variable: household’s total non-financial wealth, including 

fixed assets, durable assets, the value of the house and value of the land. 

Community level  

Facility1 Continuous variable: factor analysis index based on the existence of 

Convenience/corner/department store, Kindergarten, Primary school, 

Middle School, Hospital / medical facility, Drug store, Buddhist / Taoist 

Temple, Ancestral hall, Church/ Mosque, Activity facility/community 

service center for the elderly, Nursing home/ Almshouse, Physical exercise 

facility, Playground, Bulletin board for village/community affairs, 

Informants’ letterbox, Community Website/ Weibo in the community. The 

higher the index, the better the infrastructure in the village/community. 

Facility2 

 

Continuous variable: factor analysis index based on whether the 

village/residential community has access to electricity, cable radio, satellite 

TV, postal service, telephone, cellphone signal/service, public road 8. 

Access to the railway, tap water, pipeline gas, bus, subway, the transition 

from village community to the residential community, as well as whether 

the community establish enterprises run by local people, implement direct 

election in the community. The higher the index, the better the facility in 

the village/community. 
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Appendix 2: Wording of financial knowledge questions 

 

Appendix 2.1 Wording of the Big Three questions (Lusardi and Mitchell, 2011a) 

1. Suppose you had $100 in a savings account and the interest rate was 2% per year. 

After 5 years, how much do you think you would have in the account if you left the 

money to grow: more than $102, exactly $102, less than $102?  

2. Imagine that the interest rate on your savings account was 1% per year and inflation 

was 2% per year. After 1 year, would you be able to buy more than, exactly the same 

as, or less than today with the money in this account?  

3. Do you think that the following statement is true or false? “Buying a single company 

stock usually provides a safer return than a stock mutual fund.” 

 

 

Appendix 2.2: Wording of Basic and Advanced Literacy Questions in CFPS 

 

• Basic financial literacy questions 

(1) According to your estimation, what is the annual interest rate of one-year fixed deposit in 

the bank? 

1. Lower than 1%      2. 1-5%      3. 5-10%      4. 10% and higher      9. Don’t know 

(2) Suppose you have a one-year fixed deposit of 10,000 yuan and the annual interest rate is 

3%. If you don’t withdraw within this period, how much money will you get on the due date? 

1. 10300 yuan      2. More than 10300 yuan      3. Less than 10300 yuan      9. Don’t know 

(3) After the due date of deposit in the above question, if you continue to save the money as 

one-year fixed deposit and the annual interest rate is 3%, how much money will you have in 

this account after one year, including the principal and interests? 

1. 10600 yuan      2. More than 10600 yuan      3. Less than 10600 yuan      9. Don’t know 

 (4) If the annual interest rate of your savings account is 3%, and the inflation rate is 5%, how 

many goods you can buy using your savings in this account after one year? 

1. More than today      2. The same as today      3. Less than today      9. Don’t know 

(5) Suppose Zhang San inherits 100,000 yuan today, and Li Si will inherit 100,000 yuan three 

years later. Who has a higher value of inheritance? 

1. Zhang San has a higher value of inheritance  

2. Li Si has a higher value of inheritance 

3. They have the same value of inheritance  
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9. Don’t know 

 

• Advanced financial literacy questions 

(6) In general, investments with high returns have high risks. 

1. Right      5.Wrong      9. Don’t know 

(7) In general, the risk of investing in one-share stock is smaller than that of investing in stock 

fund. 

1. Right      5. Wrong      9. Don’t know 

(8) Which of the following bank is responsible for making and carrying out monetary policies? 

1. Bank of China      2. Industrial and Commercial Bank of China  

3. People’s Bank of China      4. China Construction Bank      9. Don’t know 

(9) Generally speaking, which of the following investment has the highest risk? 

1. Bank savings      2. National debts      3. Stocks      4. Capital funds      9. Don’t know 

(10) If you purchase stocks of some company, that means: 

1. No matter you hold these stocks for a short term or long term, you lend the money to 

the company anyway. 

2. No matter you hold these stocks for a short term or long term, you are the stockholder 

of the company anyway. 

3. You are the stockholder of the company when you hold these stocks for long term; and 

you lend 

the money to the company when you hold these stocks for short term. 

4. None of the above is correct   

9. Don’t know 

(11) Which one of the following is correct in terms of describing capital funds: 

1. Low-price (low unit value) capital fund has a better future performance. 

2. In general, the same capital fund could be invested in several assets; for example, one 

capital fund can be invested into both stocks and bonds. 

3. In general, capital fund can provide a guaranteed rate of return based on past 

performance. 

4. None of the above is correct   

9. Don’t know 

(12) Which of the following statement is correct about a bank’s financial products? 

1. Same as with other risky investments, a bank’s financial products are also possible to 

suffer from loss. 
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2. As safe as savings, bank financial products at least will not lose. 

3. The expected profits of bank financial products are actual profits. 

4. None of the above is correct. 

9. Don’t know 

(13) Which of the following statements correctly describes the core function of stock market? 

1. Stock market is helpful in predicting the profits of stocks 

2. Stock market increases the prices of stocks 

3. Stock market helps to make matches between stock buyers and sellers 

4. None of the above is correct 

9. Don’t know 

 

Appendix 3: Financial Knowledge Indices 

 

Appendix 3.1 Factor Analysis 

1) Corresponding dummy variables are constructed for 13 financial knowledge question, 

which equals 1 if the answer is correct and 0 if the answer is incorrect or “Do not know”.  

2) Factor analysis is then exploited to the basic and advanced sets of questions separately. 

For each of the indices, we first obtain the initial factor loadings and extract the factors 

with eigenvalues larger than one (following the Kaiser-Guttman Criterion). The factors 

kept according to the eigenvalues passes the parallel analysis and the Kaiser-Meyer-

Olkin (KMO) statistics for both indices are larger than 0.8, indicating adequate 

sampling and the validity of factor analysis.  

3) Factor rotation is then implemented to produce orthogonal factors, so that to create 

indices without inter-correlated components34.  

                                                
34  The KMO statistic is a measure of the proportion of variance among variables that might be common 

variance. KMO takes values between 0 and 1, with small values meaning that overall the variables have too little 

in common to warrant a factor analysis. A rule of thumb indicates that KMO values between 0.8 and 1 indicate 

the sampling is adequate (Kaiser, 1958).  
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4) We finally obtain two factor scores (indices), which are the weighted sums of the factors 

extracted from each set of questions.   

Appendix 3.2 PRIDIT Indices 

1) The PRIDIT approach includes a first step to calculate the RIDIT scores and a second 

step to conduct a principle component analysis on the RIDIT scores. 

2) The RIDIT score for each possible response is calculated by the proportion below minus 

the proportion above, and the scores center at zero. 

𝑅𝑡𝑖 = ∑ 𝑝𝑡�̂�

𝑗<𝑖

− ∑ 𝑝𝑡�̂�

𝑗>𝑖

 

Take the first financial knowledge question as an example: 

 

 

 

 

In the same spirit, we calculate the RIDIT scores for all the financial knowledge questions, 

based on which we implement the principal component analysis: 

 Proportion of correct 

responses 

RIDIT for Correct 

Answers 

RIDIT for Incorrect/DK 

Answers 

FK1 55.88 0.4412 -0.5588 

FK2 44.58 0.5542 -0.4458 

FK3 50.36 0.4964 -0.5036 

FK4 59.82 0.4018 -0.5982 

FK5 68.94 0.3106 -0.6894 

FK6 86.40 0.136 -0.864 

FK7 33.95 0.6605 -0.3395 

FK8 32.57 0.6743 -0.3257 

FK9 68.73 0.3127 -0.6873 

FK10 15.86 0.8414 -0.1586 

FK11 11.30 0.887 -0.113 

FK12 29.13 0.7087 -0.2913 

FK13 27.42 0.7258 -0.2742 

FK1      

Value Code Number Proportion Proportion 

Below 

Proportion 

Above 

RIDIT 

Correct  1 1581 0.4665 0.5335 0 0.5335 

Incorrect  0 1808 0.5335 0 0.4665 -0.4665 
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Appendix 4: Distribution of indicators for financial knowledge across demographic groups 

Table A4.1 Distribution of indicators for financial knowledge across demographic groups 

    Basic Financial Knowledge    Advanced Financial Knowledge  

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

Panel A: by Gender Var  Summary score FA index PRIDIT   Summary score FA index PRIDIT 

Female (N = 1,235) Mean  0.5126 0.5173 0.4993   0.3392 0.3292 0.4248 

  S.D.  0.3219 0.3232 0.3309   0.2165 0.2138 0.2242 

                   

Male (N = 948) Mean  0.5839 0.5907 0.5726   0.4103 0.3965 0.5023 

  S.D.  0.3098 0.3105 0.3206   0.2363 0.2344 0.2317 

                   

Panel B: by Age  Var  Summary score FA index PRIDIT   Summary score FA index PRIDIT 

20-35 (N = 210) Mean  0.6495 0.6555 0.6398   0.4691 0.4582 0.5418 

  S.D.  0.2766 0.2761 0.2894   0.2237 0.2250 0.2054 

                   

36-45 (N = 488) Mean  0.6253 0.6311 0.6080   0.4387 0.4266 0.5208 

  S.D.  0.2903 0.2908 0.3026   0.2200 0.2186 0.2090 

                   

46-60 (N = 855) Mean  0.5305 0.5361 0.5134   0.3663 0.3544 0.4579 

  S.D.  0.3125 0.3137 0.3236   0.2264 0.2236 0.2286 

                   

60+ (N = 630) Mean  0.4687 0.4741 0.4660   0.2952 0.2838 0.3883 

  S.D.  0.3368 0.3388 0.3456   0.2117 0.2071 0.2358 

                   

Panel C: by Education Var  Summary score FA index PRIDIT   Summary score FA index PRIDIT 

Illiterate (N = 242) Mean  0.3081 0.3101 0.2994   0.1869 0.1792 0.2623 

  S.D.  0.3017 0.3021 0.3121   0.1731 0.1677 0.2151 

                   

Primary (N = 267) Mean  0.3953 0.3979 0.3888   0.2737 0.2622 0.3690 

  S.D.  0.3096 0.3115 0.3192   0.1899 0.1840 0.2140 
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Junior (N = 662) Mean  0.5356 0.5416 0.5220   0.3480 0.3358 0.4446 

  S.D.  0.2962 0.2973 0.3072   0.1919 0.1886 0.1996 

                   

Senior (N = 571) Mean  0.6047 0.6118 0.5893   0.4079 0.3965 0.4986 

  S.D.  0.2910 0.2911 0.3048   0.2096 0.2090 0.2003 

                   

College_above (N = 441) Mean  0.7457 0.7535 0.7326   0.5554 0.5412 0.6299 

  S.D.  0.2458 0.2438 0.2590   0.2242 0.2260 0.2035 

This table reports the distribution of objective indicators for basic and advanced financial knowledge across gender, age groups and educational attainment. The 

indicators for basic and advanced financial knowledge are normalized to range from 0 to 1.
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Appendix 5: Correlation matrices for key variables 

 
D_ online Online Exp Basic FK 

Advanced 

FK 
Male Edu_y Married Age 

Not-

working 

D_online 1         

Online Exp 0.6600* 1        

Basic FK 0.2247* 0.1771* 1       

Advanced FK 0.3159* 0.2571* 0.5591* 1      

Male -0.0554 -0.0154 0.1161* 0.1571* 1     

Edu_y 0.3330* 0.2539* 0.3998* 0.4527* 0.0850* 1    

Married 0.1001* 0.0776* 0.1735* 0.1439* 0.1306* 0.1793* 1   

Age -0.3743* -0.2634* -0.1955* -0.2680* 0.0887* -0.3316* -0.2121* 1  

Not-working -0.2285* -0.1755* -0.2171* -0.3125* -0.1697* -0.3358* -0.1419* 0.5459* 1 

Risk_averse -0.2539* -0.2045* -0.2953* -0.3503* -0.1251* -0.2651* -0.1138* 0.2670* 0.2140* 

Health_shock -0.0742* -0.0835* -0.1374* -0.1147* -0.0664* -0.1322* -0.037 0.1617* 0.1417* 

Online_comm 0.2642* 0.1461* 0.2466* 0.3041* 0.0615 0.3171* 0.0988* -0.2511* -0.2290* 

Family size 0.0359 0.0424 0.0007 -0.0009 0.0725* -0.011 0.2795* -0.2184* -0.1361* 

N_depchildren 0.0982* 0.0860* 0.0305 0.0821* -0.0008 0.0623 0.1261* -0.4227* -0.3015* 

N_depelderly -0.1758* -0.1232* -0.0896* -0.1728* 0.0885* -0.2431* 0.0168 0.6137* 0.4825* 

lg(Net hh Income) 0.1527* 0.1503* 0.3065* 0.2701* 0.0514 0.3070* 0.1956* -0.0029 -0.1236* 

lg(Fin_asset) 0.1722* 0.1415* 0.3903* 0.3134* 0.0701* 0.2523* 0.1177* -0.0247 -0.0571 

lg(Non-fin_asset) 0.1670* 0.1485* 0.2590* 0.2196* 0.0856* 0.1844* 0.2067* -0.0737* -0.1074* 

          

          

 
Risk_averse Health_shock Online_comm Family size N_depchildren N_depelderly 

lg(Net hh 

Income) 
lg(Fin_asset) 

lg(Non-

fin_asset) 

Risk_averse 1         

Health_shock 0.1019* 1        

Online_comm -0.2221* -0.0901* 1       

Family size -0.0921* -0.0205 0.0077 1      

N_depchildren -0.1339* -0.0815* 0.0774* 0.7147* 1     

N_depelderly 0.1445* 0.0961* -0.1779* 0.0038 -0.3328* 1    
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lg(Net hh Income) -0.1555* -0.0906* 0.1332* 0.1389* 0.0599 0.0673* 1   

lg(Fin_asset) -0.2228* -0.1045* 0.1709* -0.0749* -0.0503 0.0409 0.3024* 1  

lg(Non-fin_asset) -0.1927* -0.0972* 0.1427* 0.2135* 0.1414* 0.0117 0.3426* 0.2405* 1 
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Appendix 6: Validity test for the instrumental variables 

In this section, we discuss the results for the validity test for IVs, i.e., mother’s duration of 

education and community-level financial literacy.35 The results are reported in Table A.7.1 for 

online shopping participation and in Table A6.2 for online shopping expenditure. 

We start with the participation equations. We first perform a set of endogeneity tests. If the 

IV specification passes the endogeneity test, i.e., rejects the null hypothesis of endogeneity, 

then we cannot take the suspect endogenous variables as exogenous and have to tackle the 

endogeneity issue. Otherwise, we can rely on the Probit or OLS estimates. The last two rows 

in Table A6.1 indicate that we have to reject the null hypothesis of the endogeneity test, and 

have to adopt the IV approach for the models relating objective financial literacy and online 

shopping participation. However, the null hypothesis of endogeneity is not rejected in the 

model relating subjective financial literacy and online shopping participation, indicating that 

the simple Probit estimator can be used. 

Next, for the three specifications making use of objective financial literacy (Model (1) to (3) 

in Table A6.1), we further conduct the under-identification test (Kleibergen-Paap rk LM test) , 

weak identification test (Kleibergen-Paap rk Wald F test in case of heterogeneity in the error 

term)  and over-identification test (Hansen J test). 

For all three models, we reject the null hypothesis of the under-identification test (the 

Kleibergen-Paap Chi-sq statistics equals 4.978, 8.140, 8.308, respectively), which indicates 

that all the three equations are identified, and the instruments are relevant.  

                                                
35 We also consider fathers’ duration of education as instrument for the respondents’ financial literacy, but it 

fails  most of the tests for IV. Therefore, we do not discuss the test results for father’s education for brevity.  
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Also, for all three models, we cannot reject the null hypothesis of the overidentification test 

(the Hansen-J statistics equal 0.0929, 0.05, and 0.00317, respectively), which indicates that the 

instruments are valid as they are uncorrelated with the error term in the participation equation.  

However, all three models fail the weak-identification test: The Kleibergen-Paap Wald rk F 

statistic equals 1.664, 2737, 2.807, respectively, which is, in all cases, much lower than the rule 

of thumb critical value of 10. This implies that though the instruments for objective financial 

literacy are valid, their correlation with the endogenous regressors may be weak. The weak IV 

problem also highlights the necessity of employing a CMP framework for the IV approach, 

which performs better than the 2SLS framework in case of weak IV (Roodman, 2011). 

The test results for the expenditure equation are reported in Table A6.2. The results 

demonstrate similar conclusions to the participation equation. In brief, an IV approach has to 

be implemented for the models with objective financial literacy, whilst OLS can be used for 

the models with subjective financial literacy. 

 

Table A6.1 Participation equation 

 

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

VARIABLES Summary score FA indices PRIDIT indices Subjective score 

          

Basic FK -10.8007* -12.5168* -9.1807*  

 (5.7128) (7.3485) (4.8674)  
Advanced FK 18.3849** 21.1673* 14.7546**  

 (8.8039) (11.2567) (5.8002)  
Subj_FK    -1.4015 

    (6.7548)      
Observations 1,638 1,638 1,638 1,624 

R-squared -1.083 -1.575 -0.742 0.318 

Kleibergen-Paap Chi-sq 4.978 8.14 8.308 3.045 

p-val Kleibergen-Paap Chi-sq 0.0830 0.0171 0.0157 0.385 

Kleibergen-Paap F 1.664 2.737 2.807 1.003 

Hansen J 0.0929 0.05 0.00317 13.47 

p-val Hansen J 0.760 0.8228 0.955 0.00119 

Endog 11.51 10.046 14.19 0.140 

p-val Endog 0.00316 0.0066 0.000829 0.708 
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Notes: This table report the validity tests of the IVs for the participation equation, performed in the 2SLS 

framework. The control variables are the same as in the full baseline model. Robust standard errors are 

reported in parentheses. ∗∗∗ p < 0.01, ∗∗ p < 0.05, ∗ p < 0.1 

 

 

Table A6.2 Expenditure equation 

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

VARIABLES Summary score FA indices PRIDIT indices Subjective score 

          

Basic FK -1.2800* -1.4885* -1.1009**  

 (0.7035) (0.8988) (0.5195)  
Advanced FK 2.1992** 2.5378* 1.7686**  

 (1.0842) (1.3771) (0.7202)  
Subj_FK    -0.3588 

    (0.2985)      
Observations 1,638 1,638 1,638 1,624 

R-squared -0.763 -1.153 -0.514 0.292 

Kleibergen-Paap Chi-sq 4.978 8.14 8.308 30.84 

p-val Kleibergen-Paap Chi-sq 0.0830 0.0171 0.0157 2.01e-07 

Kleibergen-Paap F 1.664 2.737 2.807 15.60 

Hansen J 0.199 0.003 0.0218 7.153 

p-val Hansen J 0.656 0.958 0.883 0.00748 

Endog 9.362 12.006 11.81 1.357 

p-val Endog 0.00927 0.0025 0.00273 0.244 

Notes: This table report the validity test of the IVs for the expenditure equation, performed in the 2SLS 

framework. The control variables are the same as in baseline models. Robust standard errors are reported 

in parentheses. ∗∗∗ p < 0.01, ∗∗ p < 0.05, ∗ p < 0.1
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Appendix 7: Controlling for both objective and subjective financial literacy 

simultaneously 

 

Table A7.1 Participation equation 

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

VARIABLES Sum_Score FA PRIDIT Sum_Score FA PRIDIT 

              

Subj_FK 0.0318 0.0315 0.0404 0.1128 0.1072 0.1293 

 (0.0361) (0.0360) (0.0365) (0.1012) (0.1014) (0.0995) 

Basic_FK 0.0018 0.0001 -0.0022 -0.0530 -0.0517 -0.0511 

 (0.0278) (0.0278) (0.0257) (0.0557) (0.0565) (0.0527) 

Advanced_FK 0.1476*** 0.1498*** 0.1220*** 0.2479*** 0.2435*** 0.2741*** 

 (0.0312) (0.0310) (0.0357) (0.0854) (0.0833) (0.0960) 

       
Observations 2,162 2,162 2,162 1,430 1,430 1,430 

 

Table A7.2 Expenditure equation 

 
 OLS   IV_OLS  

  (7) (8) (9) (10) (11) (12) 

VARIABLES Sum_Score FA PRIDIT Sum_Score FA PRIDIT 

        

Subj_FK -0.1278 -0.1361 -0.0003 0.9585 0.9124 1.1294* 

 (0.3494) (0.3481) (0.3523) (0.6584) (0.6574) (0.6653) 

Basic_FK -0.2326 -0.2274 -0.2231 -0.4580 -0.4752 -0.2480 

 (0.2291) (0.2266) (0.2301) (0.3655) (0.3692) (0.3538) 

Advanced_FK 1.7493*** 1.7940*** 1.0958*** 3.0863*** 3.1459*** 2.3612*** 

 (0.3476) (0.3530) (0.3214) (0.6558) (0.6527) (0.6768) 

 
      

Observations 2,162 2,162 2,162 1,430 1,430 1,430 
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Appendix 8: Full specifications 

 

Table A8.1 Online shopping participation: full table  

 Summary score FA indices PRIDIT indices Subjective score 

 (1) (2) (3) (4) (5) (6) (7) (8) 

VARIABLES Probit IV_Com_5 Probit IV_Com_5 Probit IV_Com_5 Probit IV_Com_5 
         

Basic FK 0.0184 -0.0491 0.0177 -0.0479 0.0163 -0.0466   

 (0.0250) (0.0545) (0.0251) (0.0552) (0.0231) (0.0518)   

Advanced FK 0.1507*** 0.2539*** 0.1509*** 0.2489*** 0.1411*** 0.2859***   

 (0.0299) (0.0831) (0.0298) (0.0808) (0.0332) (0.0962)   

Subj_FK       0.0639**  

       (0.0315)  

Male -0.0701*** -0.5086*** -0.0698*** -0.0738*** -0.0684*** -0.0770*** -0.0628*** -0.0702*** 

 (0.0153) (0.1128) (0.0153) (0.0161) (0.0154) (0.0167) (0.0158) (0.0158) 

Edu_y 0.0179*** 0.1298*** 0.0179*** 0.0192*** 0.0188*** 0.0188*** 0.0210*** 0.0209*** 

 (0.0024) (0.0218) (0.0024) (0.0032) (0.0024) (0.0032) (0.0024) (0.0028) 

Married -0.0271 -0.1712 -0.0270 -0.0252 -0.0285 -0.0266 -0.0278 -0.0259 

 (0.0220) (0.1625) (0.0221) (0.0238) (0.0218) (0.0238) (0.0218) (0.0242) 

Age(36-45) -0.1234*** -0.8463*** -0.1233*** -0.1241*** -0.1257*** -0.1271*** -0.1262*** -0.1260*** 

 (0.0187) (0.1460) (0.0187) (0.0206) (0.0188) (0.0207) (0.0194) (0.0211) 

Age(45-60) -0.2329*** -1.6867*** -0.2327*** -0.2475*** -0.2361*** -0.2505*** -0.2415*** -0.2575*** 

 (0.0198) (0.1597) (0.0198) (0.0209) (0.0198) (0.0207) (0.0204) (0.0205) 

Age(60+) -0.3361*** -2.4443*** -0.3357*** -0.3588*** -0.3441*** -0.3648*** -0.3522*** -0.3735*** 

 (0.0374) (0.2830) (0.0376) (0.0396) (0.0379) (0.0390) (0.0389) (0.0388) 

Not-working -0.0161 -0.1267 -0.0165 -0.0193 -0.0181 -0.0194 -0.0214 -0.0229 

 (0.0199) (0.1377) (0.0199) (0.0202) (0.0199) (0.0202) (0.0203) (0.0204) 

Risk_Averse -0.0259* -0.2144* -0.0256* -0.0317* -0.0297** -0.0311* -0.0330** -0.0331** 

 (0.0147) (0.1120) (0.0147) (0.0164) (0.0149) (0.0163) (0.0151) (0.0160) 

Health_Shock 0.0184 0.1399 0.0184 0.0204 0.0182 0.0214 0.0179 0.0243 
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 (0.0161) (0.1095) (0.0161) (0.0160) (0.0161) (0.0161) (0.0160) (0.0165) 

Online_Comm 0.0088*** 0.0582*** 0.0088*** 0.0085*** 0.0090*** 0.0084*** 0.0095*** 0.0090*** 

 (0.0026) (0.0192) (0.0026) (0.0028) (0.0026) (0.0028) (0.0026) (0.0028) 

Financial attd -0.0060 -0.0666 -0.0059 -0.0097 -0.0053 -0.0091 -0.0034 -0.0064 

 (0.0061) (0.0497) (0.0061) (0.0073) (0.0061) (0.0073) (0.0061) (0.0074) 

Family_Size -0.0073 -0.0600 -0.0074 -0.0090 -0.0087 -0.0094 -0.0118 -0.0124 

 (0.0086) (0.0747) (0.0086) (0.0110) (0.0087) (0.0110) (0.0088) (0.0110) 

N_depchildren 0.0001 -0.0821 0.0001 -0.0118 0.0019 -0.0119 0.0038 -0.0098 

 (0.0179) (0.1349) (0.0179) (0.0198) (0.0181) (0.0200) (0.0179) (0.0203) 

N_depelderly 0.0141 0.1423 0.0142 0.0211 0.0154 0.0224 0.0154 0.0194 

 (0.0131) (0.0939) (0.0132) (0.0138) (0.0131) (0.0138) (0.0130) (0.0142) 

Own_computer 0.0074 0.1714 0.0076 0.0256 0.0057 0.0196 0.0104 0.0330 

 (0.0850) (0.5456) (0.0849) (0.0801) (0.0847) (0.0809) (0.0850) (0.0815) 

lg(Net HH Income) 0.0268*** 0.2070*** 0.0268*** 0.0305*** 0.0277*** 0.0299*** 0.0307*** 0.0334*** 

 (0.0088) (0.0764) (0.0088) (0.0112) (0.0088) (0.0112) (0.0089) (0.0113) 

lg(Fin_asset) 0.0037*** 0.0255** 0.0037*** 0.0038** 0.0040*** 0.0036* 0.0045*** 0.0041*** 

 (0.0014) (0.0121) (0.0014) (0.0018) (0.0014) (0.0018) (0.0014) (0.0016) 

lg(Non-fin_asset) 0.0121** 0.0911** 0.0122*** 0.0136** 0.0123*** 0.0131** 0.0129*** 0.0124** 

 (0.0047) (0.0361) (0.0047) (0.0053) (0.0048) (0.0053) (0.0049) (0.0054) 

Facility1 -0.0084 -0.0974 -0.0073 -0.0133 -0.0145 -0.0195 -0.0203 -0.0260 

 (0.0354) (0.2559) (0.0353) (0.0376) (0.0358) (0.0376) (0.0363) (0.0375) 

Facility2 0.0060 0.0343 0.0061 0.0054 0.0069 0.0057 0.0060 0.0061 

 (0.0180) (0.1161) (0.0180) (0.0170) (0.0179) (0.0171) (0.0184) (0.0172) 

Western area 0.0417* 0.3111** 0.0420* 0.0495** 0.0392 0.0439* 0.0409 0.0454* 

 (0.0245) (0.1486) (0.0244) (0.0244) (0.0249) (0.0244) (0.0259) (0.0247) 

Central area -0.0079 -0.0596 -0.0074 -0.0079 -0.0090 -0.0115 -0.0057 -0.0038 

         

Observations 2,183 1,771 2,183 1,771 2,183 1,771 2,183 1,771 

Notes: This table reports the Probit and IV estimates for all the explanatory variables of Equation 3.1. The dependent variable is whether the respondent shopped 

online in the past two year. The IV estimates are derived for the Com_5 sample. Definitions of variables are displayed in Appendix 1. Bootstrapped estimates of 

standard errors are computed with 200 replications and reported in parentheses. ∗∗∗ p < 0.01, ∗∗ p < 0.05, ∗ p < 0.1
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Table A8.2 Online shopping expenditure: full table 

 Summary score FA indices PRIDIT indices Subjective score 

 (1) (2) (3) (4) (5) (6) (7) (8) 

VARIABLES OLS IV_Com_5 OLS IV_Com_5 OLS IV_Com_5 OLS IV_Com_5 
         

Basic FK -0.1478 -0.4112 -0.1618 -0.4316 -0.0207 -0.1804   

 (0.1694) (0.3573) (0.1682) (0.3608) (0.1613) (0.3457)   

Advanced FK 1.6854*** 3.1328*** 1.7427*** 3.1945*** 1.0661*** 2.4208***   

 (0.2806) (0.6354) (0.2861) (0.6329) (0.2479) (0.6505)   

Subj_FK       0.3463 1.3398** 

       (0.2506) (0.6519) 

Male -0.5217*** -0.6085*** -0.5172*** -0.5967*** -0.4983*** -0.6096*** -0.4581*** -0.5229*** 

 (0.1258) (0.1201) (0.1257) (0.1194) (0.1269) (0.1227) (0.1286) (0.1187) 

Edu_y 0.1015*** 0.0854*** 0.1014*** 0.0862*** 0.1087*** 0.0873*** 0.1213*** 0.1128*** 

 (0.0132) (0.0189) (0.0132) (0.0188) (0.0130) (0.0193) (0.0139) (0.0166) 

Married -0.4411*** -0.4490*** -0.4382*** -0.4461*** -0.4658*** -0.4912*** -0.4658*** -0.4456*** 

 (0.1586) (0.1672) (0.1587) (0.1671) (0.1580) (0.1682) (0.1575) (0.1717) 

Age(36-45) -2.1257*** -2.0559*** -2.1236*** -2.0535*** -2.1490*** -2.0960*** -2.1366*** -2.0797*** 

 (0.2957) (0.2191) (0.2956) (0.2189) (0.2971) (0.2205) (0.3004) (0.2226) 

Age(45-60) -3.2622*** -3.2147*** -3.2584*** -3.2109*** -3.3030*** -3.2676*** -3.3241*** -3.3567*** 

 (0.3069) (0.2147) (0.3073) (0.2146) (0.3070) (0.2155) (0.3095) (0.2150) 

Age(60+) -3.5635*** -3.5408*** -3.5561*** -3.5326*** -3.6174*** -3.6044*** -3.6478*** -3.7013*** 

 (0.3651) (0.2902) (0.3656) (0.2901) (0.3676) (0.2912) (0.3719) (0.2914) 

Not-working -0.2267* -0.2056 -0.2258* -0.2065 -0.2594* -0.2439* -0.2778** -0.2839* 

 (0.1347) (0.1465) (0.1343) (0.1463) (0.1356) (0.1466) (0.1367) (0.1473) 

Risk_Averse -0.3225** -0.2688* -0.3179** -0.2672* -0.3827** -0.3204** -0.4341*** -0.3985*** 

 (0.1592) (0.1406) (0.1590) (0.1403) (0.1604) (0.1391) (0.1608) (0.1366) 

Health_Shock 0.1417 0.1549 0.1409 0.1522 0.1345 0.1549 0.1330 0.1682 

 (0.1144) (0.1165) (0.1142) (0.1164) (0.1143) (0.1173) (0.1153) (0.1196) 

Online_Comm 0.0441 0.0317 0.0436 0.0315 0.0479 0.0342 0.0514* 0.0448* 

 (0.0293) (0.0248) (0.0292) (0.0248) (0.0297) (0.0250) (0.0299) (0.0248) 
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Financial attd -0.0420 -0.0751 -0.0411 -0.0728 -0.0364 -0.0705 -0.0292 -0.0443 

 (0.0513) (0.0554) (0.0513) (0.0554) (0.0513) (0.0559) (0.0509) (0.0562) 

Family_Size -0.0189 0.0066 -0.0193 0.0048 -0.0315 -0.0011 -0.0475 -0.0291 

 (0.0559) (0.0684) (0.0558) (0.0682) (0.0566) (0.0689) (0.0590) (0.0691) 

N_depchildren -0.1260 -0.2217 -0.1254 -0.2194 -0.1088 -0.2121 -0.0904 -0.1893 

 (0.1257) (0.1372) (0.1253) (0.1369) (0.1264) (0.1384) (0.1296) (0.1411) 

N_depelderly 0.0826 0.1103 0.0824 0.1103 0.0919 0.1221 0.0854 0.0904 

 (0.1090) (0.1050) (0.1090) (0.1050) (0.1099) (0.1058) (0.1107) (0.1081) 

Own_computer -0.2591 -0.2058 -0.2571 -0.1983 -0.2710 -0.2737 -0.2212 -0.0579 

 (0.4106) (0.5503) (0.4105) (0.5498) (0.4031) (0.5565) (0.4013) (0.5585) 

lg(Net HH Income) 0.2336*** 0.2221*** 0.2347*** 0.2256*** 0.2422*** 0.2199*** 0.2594*** 0.2625*** 

 (0.0610) (0.0722) (0.0611) (0.0721) (0.0612) (0.0728) (0.0616) (0.0717) 

lg(Fin_asset) 0.0224** 0.0145 0.0224** 0.0148 0.0245** 0.0128 0.0289*** 0.0249** 

 (0.0109) (0.0126) (0.0108) (0.0125) (0.0110) (0.0129) (0.0110) (0.0115) 

lg(Non-fin_asset) 0.0946*** 0.0886*** 0.0949*** 0.0896*** 0.0983*** 0.0911*** 0.0978*** 0.0814** 

 (0.0282) (0.0333) (0.0281) (0.0333) (0.0283) (0.0335) (0.0285) (0.0347) 

Facility1 0.0424 0.1008 0.0523 0.1141 -0.0111 0.0302 -0.0488 -0.0995 

 (0.3019) (0.2868) (0.3015) (0.2870) (0.3035) (0.2878) (0.3096) (0.2867) 

Facility2 -0.0661 -0.1005 -0.0666 -0.1006 -0.0556 -0.0831 -0.0462 -0.0539 

 (0.1646) (0.1315) (0.1649) (0.1314) (0.1636) (0.1325) (0.1672) (0.1340) 

Western area 0.3444* 0.3808** 0.3488* 0.3878** 0.3187* 0.3185* 0.3321* 0.3553** 

 (0.1834) (0.1715) (0.1831) (0.1714) (0.1874) (0.1739) (0.1933) (0.1759) 

Central area 0.0017 -0.0129 0.0064 -0.0045 -0.0075 -0.0449 0.0210 0.0482 

 (0.1430) (0.1209) (0.1429) (0.1206) (0.1441) (0.1235) (0.1460) (0.1235) 

         

Observations 2,183 1,771 2,183 1,771 2,183 1,771 2,183 1,771 

Notes: This table reports the OLS and IV estimates for all the explanatory variables of Equation 3.2. The dependent variable is whether the annual expenditure on 

online shopping in the past year. The IV estimates are derived for the Com_5 sample. Definitions of variables are displayed in Appendix 1. Bootstrapped estimates 

of standard errors are computed with 200 replications and reported in parentheses. ∗∗∗ p < 0.01, ∗∗ p < 0.05, ∗ p < 0.1 

 

 


