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Abstract 

This study investigates factors influencing household decisions on food away from home 

(FAFH) consumption with special interest given to the effects of employer subsidized meals on 

FAFH consumption. Using data from a new urban food consumption survey and collected by the 

Center for Chinese Agriculture Policy from 2009 to 2012 in 10 cities, a double-hurdle model is 

utilized to estimate the demand for FAFH as a whole and by type of facility (restaurant, fast-food 

outlet, and other facilities). The key findings suggest that households with at least one member 

receiving subsidized meals are more likely to participate in the FAFH market, but these 

households spend less when they dine out than their counterparts without employer subsidized 

meals.  
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1. Introduction 

Employer subsidized meals are common in urban China. Generally speaking, they have four 

forms: in-salary; in-ticket; free meal; and discounted meal. Meal subsidy in-salary is treated as 

part of wage earnings, which has no restriction on food consumption. Ticket, issued by the 

employer, is a kind of food vouchers or gift cards that only can be used to purchase meals at 

particular food outlets (usually near the workplace). Free and discounted meals are prepared at 

employer-owned food facilities (e.g., restaurants, cafeterias, or food shops). Employers offer 

meals to their employees during work days for free or at a charge that is below the market price 

for an equivalent meal. Apart from the in-salary subsidy, the remaining forms are non-cashable, 

non-transferrable, and viewed as job benefits (Bai et al. 2010). However, the effect of receiving a 

meal subsidy on FAFH consumption is unclear.  

Although the literature on FAFH is rich, to our knowledge, no study has considered the 

effect of receiving employer subsidized meals on FAFH participation and expenditure.  One 

paper by Bai et al. (2010), however, does investigate the effect of hosted meals on FAFH 

participation and expenditure. They examined a Box-Cox double-hurdle model with and without 

the value of hosted meals included in the independent variable set, respectively, and concluded 

that exclusion of hosted meals might amplify income effects on both the likelihood of dining out 

and the level of expenditures on FAFH. In their study, the hosted meal referred to the meal (fully 

or partially) hosted by employer, by friends or relatives, and by others. Although their study 

provides a good starting point, it may be more accurate to separate an employer hosted meal 

(which we call a subsidized meal) from other forms of hosted meals. Because subsidized meals 

are treated as part of the work benefit, employees are not expected to pay back or reciprocate. 

Further, the meal hosted by a non-employer is different by nature. It is viewed as a gift in 
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Chinese culture and the beneficiary, in most cases, will voluntarily reciprocate later by offering 

something else at a comparable value. Since a rational beneficiary realizes that tomorrow’s 

expense on reciprocation will roughly offset today’s gain, receiving a non-employer hosted meal 

has no foreseeably effect on the household’s income constraint.  

This study focuses on the households with at least one employed adult member present 

during the survey week and try to find out: (1) whether receiving subsidized meals has a 

significant effect on FAFH participation and expenditure, and (2) whether the effect varies by 

type of food facility. The remainder of this paper includes a discussion of the theoretical 

framework, specification of the empirical model, description of survey and data used in this 

study, report of empirical results, and the conclusion. 

 

2. Theoretical framework 

This study uses Becker’s household production and consumption model (hereafter referred to as 

Becker’s model) as the theoretical basis for the empirical model specification. The key 

assumption of Becker’s model is that a household is both a producing and a consuming unit. The 

household utilizes market goods or services and non-market time of household members to 

produces commodities, which are consumed directly by members and not sold in the market, and 

maximizes its utility function subject to the household’s production function, full income, total 

available time, and other household characteristics. The Becker’s model can be mathematically 

expressed as: 

U = U (Z1, Z2,…, Zn)         (1) 

s.t.  Zi = Zi (Xi, ti1, ti2, …, tim; D),  i = 1, 2, …, n    (2) 

Tpk = ∑ t𝑛
𝑖=1 ik = Tk – Twk – Tck , k= 1, 2, …, m    (3) 

I = ∑ P𝑛
𝑖=1 i Xi = ∑ 𝑊𝑚

𝑘=1 k*Twk  + V      (4) 
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where 

Zi = commodity i produced in the household for own consumption; 

Xi = a vector of market goods and/or services used to produce Zi; 

Tpk = time spent by household member k in household production;  

tik = time spent by household member k in the production of Zi; 

Tk = available time of household member k in the labor market and in household production; 

Twk = household member k’s total working time in the labor market; 

Tck = household member k’s total commute time between home and workplace; 

I = household full income; 

Pi = price of Xi; 

Wk = wage rate for household member k; 

V = household non-wage income; and 

D = a vector of socio-demographic variables of household and/or household members. 

Maximizing utility function (1), subject to constraints (2), (3) and (4), with respect to Xi 

and tik, the demand function for Xi is 

Xi = fi (P1, …, Pn, W1, …, Wm, V; D).                       (5) 

Following Yen (1993) and Nayga (1996), equation (5) can be multiplied by price (Pi) to yield the 

household expenditure on market good (Xi). 

  EXPi = Pi*Xi = g (W1, …, Wm, V; D)             (6) 

Equation (6) is commonly used in studies dealing with FAFH where Xi represents FAFH meal 

(e.g., Kinsey 1983; McCracken and Brandt 1987; Yen 1993; Manrique and Jensen 1998; Mutlu 

and Gracia 2006). 
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When a household has at least one family member receiving a subsidized meal from an 

employer, denoted by S, it will change the utility function to 

U = U (Z1, Z2,…, Zn; S)               (7) 

Since the number of meals an individual can consume in a given period is limited by his or her 

biological capacity, receiving a subsidized meal, to the household, means less commodity Zi is 

needed to be produce at home, and, consequently, less Xi is required to be purchased from the 

market1. Then the effect of subsidized meal on the household income constraint can be expressed 

as 

∑ P𝑛
𝑖=1 i Xi – Ps*g−1 (S) = ∑ W𝑚

𝑘=1 k*Twk + V             (8) 

where g-1(S) denotes market goods or services needed if the household is assumed to produce the 

received S, and Ps is price of g-1(S). The interaction term, Ps*g-1(S), stands for the latent 

expenditure that the recipient of the subsidized meal receives or the market value of the 

subsidized meal if it were purchased. Let Vs = Ps*g-1(S). 

Because a subsidized meal is usually not cashable and is treated as a work benefit, it is 

reasonable to assume that people will always take a subsidized meal if they have a choice to 

produce a meal by themselves, purchase a meal at market price, or consume a subsidized meal at 

the workplace. Given this assumption, the market value of a subsidized meal, Vs, can be viewed 

as determined exogenously for the recipient as well as his or her household. The demand 

function for Xi and expenditure on Xi given the household receives a subsidized meal can be 

expressed as  

 Xi
s = fi (P1, …, Pn, W1, …, Wm, V, Vs; D), and             (9) 

 EXPi
s = Pi*Xi

s = gi (W1, …, Wm, V, Vs; D).           (10) 

                                                           
1 A similar expression was presented in the study by Bai et al. (2010), who added hosted meal (H) into the 

household utility function and incorporated the value of hosted meal into the household income constraint. 
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3. Empirical model 

The household’s decision to consume FAFH can be motivated by two sequential decision-

making processes. Firstly, the household has to decide whether or not to dine out, which is 

usually called the participation decision. Secondly, for the one who chooses to consume away 

from home, an expenditure decision must be made (i.e., how much to spend on this meal); for the 

one who desires not to participate in the FAFH market, observed FAFH expenditure will be zero. 

A large number of zero consumption is a common issue in food consumption data. For a 

censored dependent variable, the application of Ordinary Least Squares (OLS) will result in 

biased and inconsistent parameter estimates (Amemiya 1985; Ma et al. 2006).  

To obtain consistent estimates, we follow Bai et al. (2010) to examine an extended 

dependent double-hurdle model which allows for the interdependence between two hurdles and 

heteroskedasticity and non-normality of the error terms. Mathematically, the double-hurdle 

model can be expressed as 

(11) 𝑦𝑖 = 

{
 

 
𝑦2𝑖
∗ = 𝑋2𝑖

′ 𝛽2 + 𝑢2𝑖 , 𝑖𝑓 {
𝑦1𝑖
∗ = 𝑋1𝑖

′ 𝛽1 + 𝑢1𝑖 > 0

𝑎𝑛𝑑
𝑦2𝑖
∗ = 𝑋2𝑖

′ 𝛽2 + 𝑢2𝑖 > 0

                  0              , 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                                 

 

where 𝑦𝑖 is the observed household expenditure, and 𝑦1𝑖
∗  and 𝑦2𝑖

∗  are two unobservable latent 

variables representing the participation hurdle and the expenditure hurdle, respectively. 𝑋1𝑖
′ is a 

vector of exogenous variables explaining the participation decision, 𝑋2𝑖
′ is a vector of exogenous 

variables explaining the expenditure decision, β1 and β2 are parameter vectors to be estimated, 

and the respective error terms, 𝑢1𝑖 and 𝑢2𝑖 , are assumed to be distributed as [𝑢1𝑖, 𝑢2𝑖]’~ BVN(0, 

Σ), Σ = [
1 𝜌𝜎𝑖
𝜌𝜎𝑖 𝜎𝑖

2 ], which means the conditional distribution of the latent variables is bivariate 

normal. 



8 
 

To account for the non-normal errors, a Box-Cox transformation on 𝑦𝑖 is applied. The 

original form of the one parameter Box-Cox transformation takes the following form (Box and 

Cox, 1964): 

(12) 𝑦𝑖
𝑇 = {

𝑦𝑖
𝜆−1

𝜆
  if λ ≠ 0

log 𝑦𝑖   if λ = 0 
, 

where 𝑦𝑖 is the original data, 𝑦𝑖
𝑇is the transformed data, and λ is an unknown transformation 

parameter. The likelihood function for the Box-Cox double hurdle (BCDH) model can be 

derived from (11) and (12) as  

(13) L = ∏ [1 −Ψ(𝑥1𝑖
′
𝛽1,

𝑥
2𝑖

′
𝛽2+

1

𝜆

𝜎𝑖
, 𝜌)𝑦𝑖=0 ] ⋅ ∏ {Φ [

𝑥
1𝑖

′
𝛽1+(

𝜌

𝜎
)(𝑦𝑖

𝑇−𝑥
2𝑖

′
𝛽2)

(1−𝜌2)
1
2

] 𝑦𝑖
𝜆−1 1

𝜎𝑖
ϕ(

𝑦𝑖
𝑇−𝑥2𝑖

′
𝛽2

𝜎𝑖
)}𝑦𝑖>0  

where Ψ(⋅) is the standard bivariate normal cumulative distribution function with correlation 𝜌, 

and Φ(⋅) and ϕ(⋅) are the univariate standard normal cumulative distribution and density 

functions, respectively (Liu et al. 2012).  

 To capture heteroskedasticity of error terms in the BCDH model, the standard deviation 

of error term (𝜎𝑖) is specified as  

 (14)  𝜎𝑖 = 𝑊𝑖
′
𝛾,  

where 𝑊𝑖
′ is a set of exogenous variables, and 𝛾 is the parameter vector. In this study, 𝑊𝑖

′ is 

hypothesized to include household disposable income and household’s geographic location based 

on model selection results. Then, we maximize (13) to estimate parameters 𝛽1, 𝛽2, 𝜎, 𝜆, 𝜌 and γ.  

 

4. Data and variables 

The household survey data analyzed in this study were collected in 10 Chinese cities (i.e., 

Nanjing, Chengdu, Xi’an, Shenyang, Xiamen, Harbin, Taiyuan, Taizhou, Nanning, and 
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Lanzhou), and the surveys were conducted by the Center for Chinese Agricultural Policy 

(CCAP) at the Chinese Academy of Sciences. The Nanjing survey was conducted in 2009, 

Chengdu’s in 2010, Xi’an’s, Shenyang’s and Xiamen’s in 2011, and the remaining five cities in 

2012 (Table 1). The CCAP survey has two separate but complementing parts: part I collects 

socio-demographics for each member in the household, and part II records every member’s food 

consumption for three meals per day in the surveyed week. The meals are segregated into two 

groups: FAFH and food prepared at home. FAFH consumption in the survey includes all dine-in 

and to-go meals purchased from full-service restaurants, fast-food outlets, cafeterias, and small 

vendors or stands. The person who paid for the meal has to pay for (1) the ordered meal; (2) food 

preparation and service; and (3) dining place and environment. Besides self-paid FAFH 

expenditure, each household also reports the actual or estimated value of hosted meals received 

during the survey week. See Bai et al. (2010) and Liu et al. (forthcoming) for detailed 

information about the CCAP surveys. 

The target population in this study is the households with at least one working adult 

present in the survey week. Out of 2026 total households in the 10-city surveys, 473 households 

had no employed family members and are excluded from the analysis (Figure 1). In terms of 

employment status, 2771 household members from 1553 households are employed. Of these, 

only 28 employees have a part-time job, while the remaining 2743 members (99%) work full-

time. Overall, 53% of households received subsidized meals and the average value is 40.58 

Chinese Yuan (hereafter referred to as Yuan) per week for households receiving a meal subsidy2 

(Table 2).  

                                                           
2 Note: the value of subsidized meal, household FAFH expenditure and weekly disposable income are deflated using 

regional monthly consumer price indices (CPI) into 2012 Yuan. 
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The dependent variables are the household’s total expenditure on FAFH in the survey 

week and the disaggregated expenditures at restaurants, fast-food outlets, and other commercial 

facilities, respectively. The independent variables in the participation hurdle 𝑋1𝑖
′  are household 

disposable income (weekly), household size, predicted household head’s labor supply, the head’s 

education level and age, presence of senior (age ≥ 60 years old) in the household, dummy 

variables to indicate whether the household received subsidized meals, whether it is a double-

earner household and whether it residents in the south part of China34. The independent variables 

in the expenditure hurdle 𝑋2𝑖
′  includes all variables in 𝑋1𝑖

′  plus three other exogenous variables: 

number of FAFH visits on the weekend and two city-size dummies5.  

We draw on previous studies in the selection of explanatory variables. The positive 

relation between household income and FAFH consumption is widely detected in previous 

studies, despite the different forms of income (e.g., Liu et al., forthcoming; Ma et al. 2006; 

McCracken and Brandt 1987; Yen 1993). The value of household head’s time has been shown 

empirically to have a significantly positive effect on FAFH consumption in the literature, while 

quantification of this variable has varied across studies. Kinsey (1983), Mutlu and Gracia (2006), 

Redman (1980), and Yen, Kasteridis, and Riley (2012) use an employment status dummy 

variable to reflect opportunity cost of head’s time. McCracken and Brandt (1987) estimate the 

head’s salary based on age, education, sex, location of residence of household heads, non-earned 

                                                           
3 The head of the household is defined as the person who is the most familiar with food shopping and food 

consumption in the household. Female head accounts for 74.18% in the full sample and 73.90% in the truncated 

sample. 
4 Predicted household head’s labor supply is calculated by a Tobit model. The dependent variable is the observed 

labor supply of head, which is the sum of head’s working hours and round-trip commute time between home and 

workplace in a typical week. The independent variables are head’s demographics (i.e., gender, age, marriage status, 

and education level), household size, two city-size dummies, and a regional dummy.  

5 The variable, the number of FAFH visits on the weekend, has different values in four BCDH models. They are the 

total number of FAFH visits on the weekend, the number of visits on the weekend at restaurants, at fast-food outlets 

and at other commercial facilities, respectively. 
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income, spouse’s earnings and the age and presence of children in the household. Bai et al. 

(2010), Bai et al. (2012), Jensen and Yen (1995), and Yen (1993) replace the observed labor 

supply with predicted labor supply of head in their estimation. Since the theory of conditional 

demand suggests use of work hours, not wage rates, as the explanatory variable (Shaw and 

Feather 1999), we use the predicted labor supply of head to measure the value of time6. 

The effect of head’s education level is ambiguous because Bai et al. (2010) found that 

households with the head’s education level above high school are less likely to eat out than other 

families, while Liu et al. (forthcoming), Yen (1993), and Yen, Kasteridis, and Riley (2012) found 

a positive effect. Head’s age is found to have a negative impact on FAFH expenditure (e.g., 

Redman 1980; Yen 1993; Mutlu and Gracia 2006; Yen, Kasteridis, and Riley 2012). Similarly, 

the presence of a senior in the household was found to lower the probability of FAFH 

participation and expenditure level on FAFH consumption by Bai et al. (2010) and by Bai et al. 

(2012). Additionally, Bai et al. (2010) found that the value of hosted meal boosted household 

expenditure on FAFH.  

Because work competes with food preparation at home for the time endowment, double-

earner households have less time available for household food production than one-earner and 

no-earner households (Jacobs, Shipp and Brown, 1989).  Paulin (2000) found that, on average, 

double-earner households have a higher FAFH expenditure than others. The inclusion of the 

weekend effect variable (number of visits on the weekend) is based on Liu et al. (forthcoming) 

and Byrne et al. (1996). They both find the number of FAFH visits on the weekend has 

significantly positive effects on FAFH expenditures in China and in the U.S., respectively. As 

                                                           
6 Following Bai et al. (2010), we use the predicted labor supply of head from a Tobit model as a proxy to replace its 

corresponding observed value. 
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the household size increases, the FAFH consumption increases for both restaurant and fast-food 

outlets (Bai et al. 2012), but the growth rate decreases (McCracken and Brandt 1987).   

Dummy variables that indicate geographic location have also been found to affect FAFH 

participation and expenditures. For example, Bai et al. (2010) found significant district effects in 

Beijing by using district dummies, and Liu et al. (forthcoming), investigating six urban Chinese 

cities, found significantly different city effects.  Since we have 10 cities in our study, we decide 

to use two city-size dummy variables instead of nine city dummies. Based on information in a 

Notice released by the State Council P. R. China on November, 20th, 20147, the 10 cities are 

divided into three groups: Chengdu, with at least 10 million inhabitants, is the largest city in the 

survey; Nanjing, Xi’an, Shenyang, Harbin, Nanning and Taizhou belong to group 2, which have 

5 to 10 million inhabitants; and the remaining three cities fall into group 3, which have 3 to 5 

million inhabitants. Finally, we use one regional dummy to capture the difference between south 

and north China since region dummies are significant in several studies (e.g., McCracken and 

Brandt 1987; Mutlu and Gracia 2006; Nayga 1996; Yen 1993; Yen, Kasteridis, and Riley 2012). 

Sample statistics of the expenditures are reported in Table 3 and Table 4. Overall, 

83.64% of the sampled households participate in the FAFH market. The average weekly 

expenditure on FAFH for all households is 141.20 yuan and 168.80 yuan for those households 

with positive total FAFH expenditures during the survey week. The difference of FAFH 

expenditure between the full sample and truncated sample is 27.6 Yuan; while Harbin has the 

largest difference (50.37 Yuan) and Taizhou has the smallest (16.64 Yuan). The average 

household number of FAFH visits in the survey week is 8.26 for the full sample and 9.63 for the 

truncated sample. Xi’an’s households, on average, have the largest number of FAFH visits, 

                                                           
7 http://www.gov.cn/xinwen/2014-11/20/content_2781156.htm (Chinese). 
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which is slightly less than three times as that in Taiyuan in the full sample and more than twice 

as that in the truncated sample (Table 3).  

In the CCAP survey, food facility type includes restaurants, fast-food outlets, cafeterias 

and other commercial food facilities. Table 4 summarizes the descriptive statistics of household 

expenditures at each food-type-facility during the survey week. In expenditure terms, an average 

household spends about 62 Yuan at restaurants, 38 Yuan at fast-food outlets, 24 Yuan at 

cafeterias, and 17 Yuan at other commercial food outlets. However, as for the FAFH market 

participation rate (or percentage of uncensored households), less than half of households dine out 

at restaurants (41.5%), or at cafeterias (45.9%) or at other commercial facilities (35.6%), while 

56.9% of households consumed at fast-food outlets. In this study, we combined household 

expenditure at cafeteria with that at other commercial facility8.  

 The statistical descriptions of exogenous variables specified in the BCDH model are 

reported in Table 5. The average household size is 3.1 person. Weekly household disposable 

income is about 1465 (1513) Yuan in the full (truncated) sample. A typical household head 

spends 48.9 hours a week in the labor market (including commute time between home and 

workplace) in the full sample and 48.7 hours in the truncated sample. In terms of head’s 

education level, 42% (46%) of them received above high school education in the full (truncated) 

sample. The means of head’s age are very similar in the two sub-samples, while the presence of 

senior in the household is higher in the full sample. In addition, more than half of the households 

have at least one family member receiving subsidized meals, and the number of double-earner 

households is slightly higher than that of single earner households. On average, households eat 

away from home on weekends more than two times per week.  

                                                           
8 We estimated the BCDH model using FAFH expenditure at cafeterias as dependent variable, but it failed to 

converge. 
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5. Empirical results 

Table 6 presents our econometric results and Table 7 shows the elasticities of the participation 

probability, conditional expenditure, and unconditional expenditure with respect to all exogenous 

variables. For continuous variables, the elasticities are evaluated at sample means, and for 

discrete regressors, average effects are calculated when the value of these variables changes from 

zero to one. We predict the unconditional expenditure elasticity (not reported) and the elasticity 

of the probability of consuming FAFH from the BCDH models, and we calculate the conditional 

expenditure elasticity because the total change in the unconditional expenditure in terms of an 

exogenous variable in a BCDH model can be disaggregated into the change in conditional 

expenditure and the change in participation probability (Bai et al. 2010; Bai et al. 2012).  

Based on estimated results from the ML method, heteroskedasticity and dependence of 

error terms can be statistically tested. Specifically, the coefficients of variables in the sigma 

equation are significantly different from zero only for total FAFH expenditure and expenditure at 

restaurants, indicating that the error terms (𝑢1𝑖 and 𝑢2𝑖) suffer from heteroskedasticity in these 

two models. However, the estimated rho is statistically significant at the significance level of 

0.01 for all four models, suggesting that the error terms of the participation and expenditure 

equations are contemporaneously correlated. Lastly, the Tobit model (lambda=0) is rejected 

since lambda is significantly different from zero at the significance level of 0.01.  

 

5.1 Total expenditure on FAFH 

The BCDH model for total expenditure on FAFH indicates that household disposable income, 

head’s education level and age, the presence of senior, household receives subsidized meals, 

double-earner household, the number of FAFH visits on the weekend, city size and region all 

have significant influences on participation and expenditure decisions. Consistent with the 
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literature, households with higher income are more likely to eat out and spend more on FAFH 

consumption than poorer households. Correspondingly, the elasticity of participation probability 

and the conditional expenditure elasticity with respect to household weekly disposable income 

are 0.064 and 0.498, respectively, implying that a 10% increase in income will cause the 

probability of eating out to go up by 0.64% and a 4.98% rise in conditional FAFH expenditure, 

respectively. In comparison with similar studies, Bai et al. (2010) and Liu et al. (forthcoming) 

also found that the conditional expenditure elasticity is larger than the elasticity of participation 

probability, while Ma et al. (2006) found the opposite.  

The effects of receiving subsidized meals on FAFH are significant for both participation 

and expenditure decisions. Households with at least one member receiving subsidized meals, on 

average, are 5.7% more likely to dine out, but spend 0.8% less in the FAFH market than those 

households without any subsidy. There are two likely explanations: relaxed income constraint 

and interaction between family members. As we mentioned before, receiving subsidized meals is 

equivalent to earning extra money from the employer, which relaxes the household’s income 

constraint and gives it more access to the FAFH market. Another possibility is the impact from 

family members: one member may start from consuming subsidized meal away from home and 

then get used to dine out. His or her preference will influence the rest of the family, so the whole 

family will converge their preference and give priority to dine out than other options.  

A few more factors are found to be significant. For example, households with the head’s 

education level above high school are 8.7% more likely to dine out and the conditional 

expenditure is 36.8% higher than others. This finding is consistent with Liu et al. (forthcoming), 

but conflicts with Bai et al. (2010) who found negative effects of the head’s education on both 

the probability and conditional elasticities. In addition, a 10% increase in the head’s age will 
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cause conditional expenditure to shrink by 7%. Similarly, the presence of senior in the household 

negatively affects both FAFH participation and expenditure. Households with at least one senior 

are 7.8% less likely to participate in the FAFH market and spend 36.8% less when dining out, 

which is consistent with Bai et al. (2010). Double-earner households are 4.4% more likely to eat 

outside. A 10% increase in household size will cause a 2.9% rise in conditional expenditure, 

while the effect on the participation decision is insignificant. The more frequently a household 

dines out on the weekend, the more it spends: a 10% increase in FAFH visits on the weekend 

will contribute to a 3.1% growth in expenditure. Furthermore, households residing in the south 

part of China are 5.1% more likely to eat away from home, but spend 3.4% less when dining out. 

Households living in cities with 5 to 10 million inhabitants spend 20.1% less than those living in 

cities with more than 10 million inhabitants, while households living in cities with 3 to 5 million 

inhabitants spend 28.4% less than those living in cities with above 10 million inhabitants. 

Surprisingly, the head’s opportunity cost of cooking (quantified by the predicted labor 

supply) is insignificant in both hurdles. We also replace the predicted labor supply with actual 

labor supply, actual salary of head, and the head’s employment status dummy (1=full- or part-

time worker), respectively, to re-estimate the BCDH model, but none of these are found to 

significantly affect participation or expenditure in the FAFH market9.  

 

5.2 Expenditures on FAFH by type of food facility 

Given the hypothesis that the demand for FAFH differs by type of food facility, disaggregated 

regression models are separately estimated for expenditures at restaurants, fast-food outlets, and 

                                                           
9 When we use the actual labor supply and actual salary of head, only 1033 households are included.  
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other commercial facilities10. Income has a positive effect on participation and associated 

expenditure decisions at restaurants and fast-food outlets, but it is only significant for the 

expenditure decision at other commercial facilities. The elasticities of participation probability at 

each facility are 0.07, 0.07, and 0.03, respectively, meaning that a 10% increase of weekly 

disposable income will boost the likelihood of dining out by 0.7% at restaurants and at fast-food 

outlets, and by 0.3% at other commercial facilities. Accordingly, a 10% rise of income will 

create a 1.5% of increase in expenditure at restaurants, 2.1% at fast-food outlets, and 2.0% at 

other commercial facilities. Again, the value of head’s time (i.e. predicted labor supply of head) 

is insignificant for all three disaggregated models. 

 Households with at least one member receiving subsidized meals are 5.2% more likely to 

consume at restaurants and spend 8.6% more than their counterparts. It indicates that receiving 

subsidized meals does relax the household’s income constraint, while this income effect is small 

and the household still needs to carefully budget FAFH consumption to balance the frequency 

and expenditure11. In addition, households receiving a meal subsidy are 22% more likely to eat at 

other commercial facility, revealing that habit formation also plays an important role in the 

household’s decisions on FAFH consumption. As we mentioned before, we combine the FAFH 

expenditure at cafeterias and the expenditure at other commercial facilities into one group, called 

expenditure at other facilities, and the expenditure at cafeterias accounts for a large portion of 

that category12. Subsequently, we can say that households receiving a meal subsidy have a higher 

                                                           
10 Since the BCDH model for FAFH expenditure at restaurants failed to converge, we replace expenditure at 

restaurant with household total expenditure. The correlation between total expenditure and expenditure at restaurant 

is 0.88. 
11 The income effect is small because the value of subsidized meal only accounts for 3% of weekly disposable 

income on average for the households receiving a meal subsidy. However, the value of subsidized meals for those 

receiving a meal subsidy is about 24% (=40.58/168.8) of their total FAFH expenditures on average. 
12 Out of the total 954 FAFH consumptions at other facilities, 712 occurred at cafeterias, and FAFH expenditure at 

cafeterias accounts for 81.32% of expenditure at others. 
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probability to eat out at cafeterias. Because most subsidized meals are consumed at cafeterias; 

households receiving a meal subsidy prefer the one they are most familiar with than other 

available options. Lastly, households with meal subsidies spend 7.8% less at fast-food outlets 

than those with no subsidy.  

Households with a head that has above a high school education are 8.7% more likely to 

dine out at restaurants and 17% more likely to dine out at other commercial facilities; the 

conditional expenditure level is 18% higher at restaurants and 20 % higher at other facilities than 

those of their counterparts. In terms of head’s age, a 10% rise will lead to a 1.9% decrease in 

participation probability at fast-food outlets and a decrease in the conditional expenditures at 

restaurants by 2% and at fast-food outlets by 0.1%. Similarly, presence of a senior decreases the 

participation and expenditure at restaurants and other facilities as well as the participation at fast-

food outlets. Double-earner households dine out more often and spend more at all types of 

facilities except for expenditure at fast-food outlets. As the household size increases, 

expenditures at restaurants and other commercials go up. There are also positive weekend-

dining-out effects in all three disaggregated models. Households living in the south of China 

participate more and spend more at restaurants than those in the north, and households residing 

in the largest cities spend significantly more at restaurants than those in smaller cities.  

 

6. Conclusion 

In this study, we investigate factors influencing household participation and expenditure 

decisions for FAFH with a special attention to the effects of employer subsidized meals. Firstly, 

we estimate a BCDH model for total FAFH expenditure and find that households with at least 

one member receiving subsidized meals are more likely to participate in the FAFH market, but 

spend less than their counterparts. After that, we disaggregate total FAFH expenditure by type of 
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food facilities and re-estimate our BCDH model. The results suggest that households with 

subsidy are more likely to dine out at restaurants and other facilities than do their counterparts. 

They also spend more at restaurants, but less at fast-food outlets. Household disposable income, 

head’s education level, head’s age, the presence of a senior, double-earner household, household 

size, the number of FAFH visits on the weekend, city size and region are found to be 

significantly related to the FAFH participation and expenditure decisions, but their effects vary 

by type of food facility. 

 The findings of this study can assist marketing strategies for the FAFH sector. For 

instance, senior discounts can be applied by all types of food facilities as age reduces the 

expenditure at restaurants and fast-food outlets, and the presence of a senior in the household 

lowers both probability and conditional expenditure at all types of FAFH facilities except for 

expenditure level at fast-food outlets. In addition, fast-food outlets should pay attention to nearby 

firms who provide subsidized meals to employees and provide coupons or discount to these 

employees in order to offset the negative effect of receiving subsidized meal on FAFH 

expenditure at fast-food outlets. Furthermore, promotional campaigns offering quantity discounts 

(e.g., buy-one-get-one) could be an effective tool for fast-food restaurants to attract large 

families. 
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Tables and Graphs 

Figure 1 Sample structure 

 

 

Table 1 Basic Information of Surveyed City 

 

 

Table 2 Prevelance and average value of meal subsidy at household level 

 

Total household (HH)

(2026)

HH w/ at least one 
employed member

(1553)

At least one member 
received subsidy

(823)

Nobody received 
subsidy 

(730)HH w/o any employed 
member

(473)

Survey Capital Household No. of HH Survey Drop-off Population Region

city city (HH) # member year date (million) in China

Nanjing Yes 246 729 2009 14-Oct 8.19 East

Chengdu Yes 208 622 2010 15-Oct 14.30 Southwest

Xi'an Yes 215 633 2011 6-Jun 8.59 Northwest

Shenyang Yes 206 546 2011 23-Jun 8.26 Northeast

Xiamen No 149 443 2011 9-Jun 3.73 East

Harbin Yes 212 565 2012 23-Jul 9.95 Northeast

Taiyuan Yes 202 553 2012 11-Aug 4.28 North

Taizhou No 190 554 2012 20-Aug 6.04 East

Nanning Yes 197 578 2012 13-Sep 7.24 Central South

Lanzhou Yes 201 551 2012 4-Dec 3.64 Northwest

Observation  2026 5774    
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Table 3 Household FAFH expenditure and frequency in the surveyed week by city 

 
 

Table 4 Disaggregated FAFH expenditure by type of food facility 

 
 

 

Table 5 Summary statistics of independent variables 
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Table 6 Estimation results for total expenditure on FAFH, and by type of food facility 
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Table 6 (continued) 

 

 

Table 7 Elasticities with respect to exogenous variables. 

 


