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Buy What Is Advertised on Television? Evidence from Bans on Child-

Directed Food Advertising 

 

Abstract 

The authors examine whether the Children’s Food and Beverage Advertising Initiative (CFBAI), 

the food industry’s self-regulatory program that restricts child-directed advertising, has been 

effective in reducing children’s advertising exposure and in changing household purchasing 

behaviors. During 2006–08, Hershey’s, Mars, and Cadbury Adams implemented their CFBAI 

pledges. Our findings indicate that CFBAI implementation reduced purchasing frequency by 

households with children of Cadbury Adams’s bubble gum (by 80 percent), but not Hershey’s or 

Mars chocolate. This seems to have resulted from Cadbury Adams eliminating advertising to all 

age groups, whereas children continued to be exposed at high levels to Hershey’s and Mars 

chocolate advertising on general programs. We conclude that restricting (only) child-directed 

advertising may not effectively reduce advertising exposure to children, but reducing advertising 

exposure can significantly reduce household purchasing. 

 

Keywords: advertising restriction; advertising exposure; self-regulation; food purchasing; 

CFBAI. 
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 The increasing prevalence of childhood obesity in the recent decades has prompted a 

close scrutiny of the role of food and beverage (F&B) advertising directed at children. Children 

have been the target of intense and specialized advertising efforts of the food industry (Story and 

French 2004). Most foods promoted to children are high in calories and low in nutrients, and 

among the various types of food promotion media television continues to be the primary medium 

used to reach children (Institute of Medicine [IOM] 2005). 

 In the United States, in response to public concern about children obesity, the Council of 

Better Business Bureaus (BBB) launched the Children’s Food and Beverage Advertising 

Initiative (CFBAI) in November 2006. The CFBAI, the food industry’s self-regulation, is 

intended to encourage healthful dietary choices among children by changing the mix of F&B 

promoted to them. So far, many of the nation’s largest F&B companies have participated in 

CFBAI, including McDonald’s, Burger King, Coca-Cola, and PepsiCo. Participants are required 

to devote at least 50 percent (100 percent since January 1, 2010) of their advertising directed 

primarily to children under age 12—whether on television, radio, print or the Internet—to 

“better-for-you” products that meet certain nutritional standards (Kolish and Peeler 2008). 

 Between 2007 and 2008, three major candy manufacturers—Hershey’s, Mars, and 

Cadbury Adams—implemented their CFBAI pledges. Using unique proprietary data in the candy 

category on advertising exposure and household purchases, we examine whether these CFBAI 

implementations have been effective in reducing children’s advertising exposure to the candy 

products covered by the CFBAI pledges, and also in changing the purchasing decisions of those 

products made by households with children. We find mixed results for both cases. 

 Our study adds to several recent studies about the trends in children’s exposure to food 

advertising before and after CFBAI’s implementation (Harris et al. 2010; Powell, Szczypka, and 
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Chaloupka 2010). Those studies analyze age-specific advertising exposure at the food category 

level. In contrast, using brand-level data on advertising exposure, we provide the needed 

evidence (see Harris et al. 2010) on whether the CFBAI has affected children’s exposure to food 

advertising by CFBAI participation status. To the best of our knowledge, our study is also the 

first to identify several characteristics of a successful CFBAI implementation based on the 

advertising exposure data. 

 In a broad sense, our study examines the role of children’s exposure to food advertising 

in affecting their usual dietary intake. This is the area that lacks conclusive evidence, as pointed 

out in the systematic evidence review conducted by the Institute of Medicine (IOM 2005). Based 

on content analyses of 123 published empirical studies, IOM’s (2005) report finds that viewing 

television food commercials mostly seems to affect the immediate food consumption of children 

ages 2–11; the effect of advertising on their usual dietary intake, however, is unclear, in part due 

to inadequate data on advertising exposure. We provide empirical evidence in this regard using 

data on measured advertising exposure as opposed to total television viewing time used in the 

studies included in the IOM’s (2005) evidence review. 

 Moreover, our study contributes to a policy debate on whether industry self-regulation 

can be effective (Gamper-Rabindran 2006; Harris et al. 2010; Kunkel, McKinley, and Wright 

2009; Seiders and Petty 2007; Sharma, Teret, and Brownell 2010). Empirical evidence from 

other industries is mixed with success (e.g., forestry and marine fisheries) and unsuccess (e.g., 

tobacco and manufacturing). Although there have been studies on mandatory bans on fast-food 

advertising (Dhar and Baylis 2011), self-regulation in the food industry is relatively new. There 

is concern that the industry could use it to avoid more stringent regulation (Hawkes 2007). For 

example, Moore and Rideout (2007) report inconsistencies between the on-line advertising 
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practices of the food industry and the self-regulatory guidelines of the Children’s Advertising 

Review Unit. We use detailed data on household-level candy purchasing to conduct an outcome-

based evaluation of the self-regulation (CFBAI) in the food industry (as called for by Harris et al. 

2009). To the best of our knowledge, this is the first study that uses household scanner data to 

assess the effectiveness of restricting food advertising to children. We have data on household 

candy purchases from grocery stores, drug stores, vending machines, and on-line shopping sites, 

both before and after the CFBAI’s implementation. Our data are particularly suitable for 

analyzing candy purchases because impulse purchases constitute a significant portion of candy 

purchases, and it is important to have information on consumer purchasing from as many retail 

outlets as possible. 

 Our study is related to a broader literature on the effects of advertising, which could be 

divided into a) the effects on consumer beliefs or attitudes, and b) the effects on purchasing 

behaviors (Vakratsas and Ambler 1999). We provide empirical evidence on the latter. We use 

data on revealed preference and exploit arguably exogenous variations in advertising exposure 

due to CFBAI implementations. As Assmus, Farley, and Lehmann (1984) point out, flawed 

research designs, such as the lack of exogenous variation in advertising, have prevented most of 

the early observational studies from identifying the effects of advertising. In contrast, field 

experiments, such as those discussed in Eastlack and Rao (1989) and Lodish et al. (1995), can be 

useful and illuminating. Field experiments, however, are not always feasible. Moreover, the 

findings from studies on the effects of advertising exposure on dietary choice conducted in 

laboratories will not be applicable to real-world settings that are significantly different from 

laboratory settings. 

 In this article, we first describe the data, followed by a three-part analysis. In the first part 
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of the analysis, we examine whether the CFBAI implementations have lowered children’s 

exposure to candy advertising on television. In the second and the third parts, we investigate 

whether CFBAI implementations have reduced household purchases of chocolate and bubble 

gum products, respectively. Following our analysis, we discuss policy implications and the 

limitations of our study. 

 

Data 

 

Our study focuses on the candy category. In the United States, candy was the third largest food 

category in terms of total revenue in 2008, following carbonated beverages and milk. In 2004, it 

was the third largest food category in terms of advertising exposure of children aged 2–11, 

following restaurants-and-fast-food and highly sugared cereals (Holt et al. 2007). 

 We use proprietary datasets from Nielsen Homescan and Nielsen Media Research. The 

former tracks a panel of 13,985 households and all of their daily candy purchases from “big-box” 

retailers, grocery stores, drug stores, vending machines, and on-line shopping sites between 

February 2006 and December 2008. The Nielsen Homescan dataset includes households living in 

16 designated-market-areas (DMA) across the country.1 A DMA is a set of counties (or, 

occasionally, split counties) defining a single television market, similar to a standard 

metropolitan statistical area. 

 The Nielsen Homescan tracks household purchases by asking purchasers in the 

household to scan the barcodes of purchased products (using a hand-held device provided by 

Nielsen) at home after each shopping. For each purchase, we have information on product 

characteristics (e.g., brand, Universal Product Code, flavor, package, and size), the location and 
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the time of each transaction, and marketing mix information (e.g., price, coupon use, and in-store 

displays and features). For the Nielsen Homescan data, we also have, but only for the year 2006, 

demographic information for each household, including income, household size, employment 

status and occupation of the household head. We also know whether there are any children in the 

household and whether the child/children is/are under age 12. 

 The use of the Homescan data has three limitations. First, we can observe purchasing 

decisions only at the household level. Thus, we do not know which household member (a child 

or an adult) made the purchasing decision. Second, we do not have information about the intra-

household consumption after the household made the purchasing decision. Therefore, we are 

unable to examine the consumption exclusive to children. Finally, it does not include information 

on consumption that occurs only outside the home, for example, candy consumption by children 

at theme parks or at birthday parties outside the home. (Obviously, the first two limitations do 

not apply to single-person households.) 

 Our Nielsen Media Research dataset records brand-level television advertising weekly 

from February 2006 to December 2008. It includes information on advertising expenditures and 

advertising exposure by brand and for five age groups: 2–5, 6–11, 12–17, 18–24, and 25 or older. 

The data document weekly Gross Rating Points (GRP) of a television advertisement for each of 

the five age groups and for two markets. On a weekly basis, a television advertisement with a 

rating of 100 points means 100 percent of the total number of people having television sets in a 

specific geographic area—either the national market or a local market—were tuning in during a 

single week. The GRP is the sum of all rating points of that advertisement, which can be aired 

repeatedly over a specific period of time (on a weekly basis for weekly GRPs). For example, if 

an advertisement is aired five times in a week, and it reaches 100 percent of its audience each 
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time, then the GRP for that advertisement in that week will be 500. 

 There are two subsets of the Nielsen Media Research dataset. One subset provides GRPs 

for the national market, which is collected from all national program sources including cable, 

syndication, and network. We refer to these GRPs as the national GRPs. The other subset 

provides GRPs for a local market (i.e., DMA). The GRPs for each DMA are collected from 

cable, syndication, network, and spot television. We refer to these GRPs as the DMA-level 

GRPs, for which we have the same 16 DMAs included in our Nielsen Homescan dataset. For the 

three candy manufacturers examined in our study, they are all national advertisers, with only a 

small number of spot television GRPs. Thus, the DMA-level GRPs and the national GRPs for the 

three candy manufacturers are similar. 

 During our sample period, three major candy manufacturers implemented their CFBAI 

pledges. The ones of Hershey’s and Mars covered their traditional candy products (e.g., 

chocolate). Cadbury Adams’s CFBAI pledge covered only its Bubblicious bubble gum, which, 

according to the pledge, was its only brand promoted primarily to children. The CFBAI 

implementation dates of Hershey’s, Mars, and Cadbury Adams are January 1, 2007; March 31, 

2007; and January 1, 2008, respectively. The BBB concluded that all three companies had 

fulfilled their obligations based on these companies’ own annual compliance reports and the 

BBB’s independent monitoring (Kolish and Peeler 2008; Peeler, Kolish, and Enright 2009). 

 In the following sections, we first examine the effects of the CFBAI on advertising of all 

candy products aimed at children or an older audience. Next, we study whether Hershey’s and 

Mars’s CFBAI implementations affected the GRPs and purchases of their chocolate, a major 

module in their product profiles. Third, we examine whether Cadbury Adams’s CFBAI 

implementation affected the GRPs and purchases of its Bubblicious bubble gum, the only 
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product covered in the CFBAI pledge. 

 

Has the CFBAI Reduced Advertising Exposure? 

 

What Does the CFBAI Restrict? 

The CFBAI restricts advertising on child-directed television programs. For a program to be 

child-directed, the proportion of the audience below age 12 must exceed a threshold. The CFBAI 

allows participants to use different percentages as the thresholds, ranging from 25% to 50%. 

Although advertising on child-directed programs is restricted, CFBAI participants are free to 

advertise on non-child-directed programs that can be watched by a large number of children 

(e.g., the Super Bowl). Indeed, in 2004 only half of the children’s food advertising exposure was 

from child-directed programs (Desrochers and Holt 2007; Holt et al. 2007). 

 The CFBAI does not limit advertising of “better-for-you” products. So far, CFBAI 

participants have used their own definitions of “better for you.” According to a study conducted 

by the Center for Science in the Public Interest (Batada and Wootan 2009), about 60 percent of 

the self-defined “better-for-you” products of CFBAI participants did not meet the nutrition 

standard set by a third party. 

 Next, we focus on Hershey’s, Mars, and Cadbury Adams, and examine whether their 

CFBAI implementations actually reduced children’s exposure to candy advertising. Hershey’s 

pledged to stop advertising all of its products either in media with at least 30 percent of the 

annual audience under age 12, or on programs traditionally considered for children only. Mars 

committed not to advertise its traditional snack food and candy products, including its “better-

for-you” products, on programs in which the estimated children audience would exceed 25 
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percent of the total audience. Cadbury Adams’s pledge covered only Bubblicious bubble gum—

its only brand primarily marketed to children. It pledged not to buy television advertising during 

dayparts in which over 50 percent of the audience was under age 12 (Peeler, Kolish, and Enright 

2009). 

Estimation Results 

Figure 1 shows the monthly national candy (including chocolate, non-chocolate candy, chewing 

gum, bubble gum, hard candy, and lollipops) advertising exposure for Hershey’s, Mars, Cadbury 

Adams, and CFBAI nonparticipants.2 The vertical lines indicate the CFBAI implementation 

dates. The advertising exposure is measured by GRP for five age groups: 2–5, 6–11, 12–17, 18–

24, and 25 or older. The GRPs are aggregated across all three formats of national television 

programming—cable, network, and syndication. The GRPs are also aggregated across the brands 

covered by the CFBAI pledge for Hershey’s, Mars, and Cadbury Adams, respectively. 

 For both Hershey’s and Mars, the GRPs of children aged 2–5 and 6–11 are almost always 

below those of the older audience. This suggests that Hershey’s and Mars did not market their 

candy products primarily to children under 12. Thus, in general the CFBAI could not restrict the 

advertising practice of Hershey’s or Mars. Not surprisingly, in Figure 1, the GRPs of children 

under 12 of Hershey’s and Mars are shown to be relatively stable during the entire sample 

period, with no significant reductions in the post-CFBAI period. 

 In contrast, prior to the CFBAI implementation, Cadbury Adams’s GRPs for children 

under age 12 are always above those of the older audience. This suggests that Bubblicious 

bubble gum had been advertised primarily to children under 12, as stated in its CFBAI pledge, 

and its advertising should be restricted by CFBAI. In fact, when Cadbury Adams joined the 

CFBAI, it committed, no later than March 31, 2008, to either not advertising its Bubblicious 
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brand in any medium primarily directed to children under 12 or directing at least 50 percent of its 

Bubblicious brand advertising to “better-for-you” products. Figure 1 indicates that rather than 

reformulating the Bubblicious brand, Cadbury Adams eliminated its advertising of the 

Bubblicious brand in 2008. We do not have information on why Cadbury Adams decided to 

completely stop its advertising of the Bubblicious brand. One explanation, however, could be 

that the Bubblicious brand accounted for only a small portion of revenue in Cadbury Adams’s 

product portfolio, and the gain in positive public relations from the unwavering commitment to 

its CFBAI pledge could outweigh the loss of the bubble gum sales due to ceasing its advertising. 

 Next, we use the following regression model to quantify the effects of the CFBAI 

implementations of the three companies on the exposure to advertising of their candy products: 

(1)  GRPbrt = α0 + α1Hersheybt + α2Marsbt + α3Cadburybt + δbr + ηt + ubrt, 

where ubrt is the mean-zero disturbance term, and we allow the covariance of ubrt to be arbitrarily 

correlated within each company.3 In this regression model, GRPbrt denotes the GRP of brand b of 

a company measured in DMA r during week t from February 2006 to December 2008. We 

consider GRPs measured for three age groups: under 12, 12 or older, and all ages. The three 

dummy variables—Hersheybt, Marsbt, and Cadburybt —indicate the CFBAI implementation 

status of Hershey’s, Mars, and Cadbury Adams, respectively. That dummy variable equals 1 if 

the brand b of that company is covered by the company’s CFBAI pledge in week t; it equals 0 

otherwise. The brand-DMA-level fixed effect is denoted by δbr, and ηt denotes the time effect for 

week t. 

 Table 1 reports the estimated CFBAI effects on the GRPs of all candy products based on 

the sample period of February 2006 through December 2008. Consistent with Figure 1, for Mars, 

there are no statistically significant changes in the GRPs of its candy products for all three age 
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groups during the sample period; for Hershey’s, there are increases in GRPs, of about 4.03 points 

and 4.20 points, of its candy products for those aged 12 or older and for the all-age group, 

respectively. Thus, the implementations of Mars and Hershey’s CFBAI pledges, which covered 

almost all of their products, did not seem to have any impact on children’s advertising exposure 

of the two companies’ products covered by the pledges. In contrast, there are sharp decreases in 

GRPs, by 100 percent, for all three age groups for Cadbury Adams, which eliminated the 

advertising of its product (Bubblicious bubble gum) covered by the CFBAI pledge. 

 

Has the CFBAI Reduced Chocolate Purchases? 

 

We now turn to chocolate products and examine whether the CFBAI implementations of 

Hershey’s and Mars had any impact on chocolate advertising exposure or chocolate purchases. 

We do not combine all candy products in the study, mainly because they are highly 

heterogeneous. Instead, we focus on the chocolate module, which is one of the largest modules in 

the candy category, and is a relatively homogeneous group of products. 

Estimation Samples and Outcome Variables 

For our regression analyses, we use the following samples. For Hershey’s, we use the two 

months after its CFBAI implementation—February and March 2007. We use these two months 

to avoid a possible added effect due to Mars’s CFBAI implementation on March 31, 2007. For 

Mars, we use the six months following its CFBAI implementation—April through September 

2007, excluding the three months of the holiday season—October, November, and December. To 

control for seasonality, we use the same calendar months prior to their respective CFBAI 

implementation dates. Thus, for Mars we use April–September 2006; for Hershey’s we use 
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February and March 2006. The earliest month in our Nielsen Homescan data is February 2006. 

 For household chocolate purchases, we use two measures based on the Nielsen 

Homescan data. The first one is the monthly relative purchasing frequency, which is defined as 

the number of times a household purchases chocolate divided by the household’s total number of 

shopping trips per month. These shopping trips include purchases in any of the following four 

categories: candy, carbonated soft drink, snacks, and breakfast cereal. The relative purchasing 

frequency is essentially a measure of chocolate purchasing probability on a monthly basis. The 

second measure is the monthly quantity purchased, which is the total amount of chocolate 

(measured in ounce) purchased by a household per month. 

Difference-in-Differences Setup 

We do not have household-level advertising exposure data, so we cannot match a household’s 

chocolate purchasing decision with that same household’s exposure to chocolate advertising. 

Instead, we examine the effects of a company’s CFBAI implementation on the household-level 

demand for that company’s products covered by the CFBAI pledge, using a difference-in-

differences (DID) setup. 

 For the DID setup, we first transform our monthly purchasing data into two-period data: 

one period contains data values averaged over the pre-CFBAI period; the other period contains 

data values averaged over the post-CFBAI period. This approach closely follows Bertrand, 

Duflo, and Mullainathan (2004) in order to correct for artificially low standard errors in the 

presence of serially correlated outcomes. For Hershey’s, the pre- and post-CFBAI periods refer 

to February and March 2006 and the same months of 2007, respectively. For Mars, the pre- and 

the post-CFBAI periods refer to April–September 2006 and the same months of 2007, 

respectively. 
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 For the DID setup, if a product is covered by a company’s CFBAI pledge, then that 

product is “treated.” Here, the treatment group consists of a CFBAI participant’s (Hershey’s or 

Mars) chocolate products. The control group includes nonparticipants’ chocolate products.4 For 

each household, we observe whether the household purchased chocolate products covered by a 

company’s CFBAI pledge or nonparticipants’ chocolate products, before and after that 

company’s CFBAI implementation. During our sample period, a household may purchase 

chocolate products from CFBAI participants, nonparticipants, or both. Our sample includes all 

households that purchase either or both of the products in the pre- or post-CFBAI periods. 

 We use the DID method to estimate the effect of a company’s implementing a CFBAI 

pledge on the household-level demand for the company’s products covered by the pledge. 

Specifically, for each household we calculate the difference between the demand for chocolate 

products covered by a company’s CFBAI pledge and the demand for chocolate products of 

CFBAI nonparticipants. We calculate two such differences, one for the pre-CFBAI period and 

the other for the post-CFBAI period. Finally, we take the difference between those two 

differences, and this difference averaged across households gives an estimate of the effect of a 

CFBAI implementation on the household chocolate demand. 

Regression Model 

Our regression model is specified as follows: 

(2)  Δychr = β0 + β1CFBAIchr + Δmr′β2 + αh + ychr,pre + εchr, 

where εchr denotes the mean-zero disturbance term, and we allow the covariance of εchr to be 

arbitrarily correlated within each DMA. 

 In this regression model, ΔX denotes the result of X averaged over the post-CFBAI 

period minus X averaged over the pre-CFBAI period; ychr denotes the monthly chocolate 
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purchasing, measured by the relative purchasing frequency or the quantity purchased, of 

household h who lives in DMA r and who purchases a product made by company c; the binary 

indicator CFBAIchr equals 1 (or 0) if household h living in DMA r purchases a product of 

company c whose CFBAI pledge covers the product (or a product of company c which is a 

CFBAI nonparticipant); β1 represents the effect of the CFBAI implementation. Note that any 

time-invariant household-level heterogeneities are differenced out in this regression model 

described in equation (2). We further control, however, for the effects of their interactions with 

time by adding the household fixed effect (αh) to the model. 

 We also control for the changes in marketing conditions between the pre- and the post-

CFBAI periods, Δmr, which include prices, sales, coupon availability, and in-store display of the 

products, averaged across all chocolate products for each DMA (r) and by CFBAI participation 

status. We do not use these variables measured at the household level, because they will be 

endogenous if they correlate with household-level unobservables in purchasing decisions such as 

a household’s preference for the products. The values of those marketing mix variables, 

however, averaged at the DMA level, may reflect company c’s marketing effort, which can 

affect, but is unlikely to be affected by, a single household purchasing decision Δychr. 

 Furthermore, we include into the regression model the pre-CFBAI ychr,pre: its negative 

relation to the change in the purchasing decision Δychr indicates a reversion to a long-term 

average of ychr. Failing to control for this mean reversion will overstate the CFBAI effect, if both 

the mean reversion and the CFBAI implementation are associated with a reduction in purchasing 

(Chay, McEwan, and Urquiola 2005). 

 For the advertising exposure analysis, we use the following regression model similar to 

equation (1) to quantify the effects of the CFBAI implementations of Hershey’s and Mars on the 
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exposure to advertising of their chocolate products: 

(3)   GRPbrt = γ0 + γ1CFBAIbt + δbr + ηt + ubrt. 

The notations in equation (3) are the same as the ones in equation (1), except that CFBAIbt is 

equal to 1 if the brand b belongs to a company that implements its CFBAI pledge in week t, and 

equal to 0 otherwise. We estimate this regression model (equation 3) by age—for Hershey’s 

versus nonparticipants, and for Mars versus nonparticipants. The pre- and the post-CFBAI 

periods are the same as the ones used for the household purchasing analysis. 

Estimation Results 

For the household chocolate purchasing analysis, we examine how a household’s purchasing 

decision is affected by a company’s CFBAI implementation. This effect will depend on how the 

CFBAI implementation affects that household’s advertising exposure. We estimate the 

regression model described in equation (2) for three types of households: those with children all 

under 12, those with any child under 12, and all households. The first two types of households 

are the focal consumer groups of the CFBAI. Although we do not have information on which 

household member makes the purchasing decision, research has found that children exert 

considerable influence on their households’ purchasing decisions (Harris et al. 2009; Story and 

French 2004). 

 Table 2 reports the summary statistics of the variables used in the household purchasing 

estimations for the three types of households. Households with all children under 12 account for 

about 70 percent of the households with any child under 12, and about 10 percent of the 

households used in the chocolate purchasing analyses of Hershey’s and Mars. Among the DMA-

level average marketing mix variables, it appears that the changes in the price and in the 

proportion of purchases in which a coupon was used in Hershey’s estimation sample are different 
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from the ones in Mars’s estimation sample. In those cases, however, the standard deviations are 

too large for us to conclude that the differences are statistically significant. The sample size for 

the relative purchasing frequency analysis is slightly smaller than the one for the quantity 

purchased analysis (except two cases of equal sample size). The reason for the discrepancy is 

that a few households did not have any shopping trips in one month, for whom the relative 

purchasing frequency was not defined. Therefore, we excluded those households from the 

sample for the relative frequency analysis. 

 Figure 2 shows the monthly national GRPs of Hershey’s, Mars, and nonparticipants for 

chocolate products during 2006–2008. For both Hershey’s and Mars, prior to their CFBAI 

implementations, the GRPs of the audience under age 12 were lower than those of older 

audience. This suggests that their chocolate products were not primarily advertised to children. 

Consistent with Figure 2, by examining the media plans of Hershey’s and Mars’s flagship 

products, Young (2009) reports that both companies targeted the general audience rather than 

children. Specifically, Hershey’s spent $24 million (80 percent) of its advertising budget in 2009 

to advertise Kisses mainly on primetime shows such as “The Today Show”; and Mars spent $26 

million (54 percent) of its advertising budget to place M&Ms on shows such as “Frasier” and 

“Entertainment Tonight.” 

 Table 3A shows the effects of Hershey’s and Mars’s CFBAI implementations on the 

chocolate GRP for three age groups (2–11, 12 or older, and all ages). For Mars, between the pre- 

and the post-CFBAI periods, there is no statistically significant change in the GRP of children 

under 12, whereas the GRPs of those aged 12 or older increased by about 3.7 points; the 

combined increase in GRP on average for all ages was about 4.0 points. 

 The estimates in column (6) of Table 3A indicate that households on average were 
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exposed to more Mars’s chocolate advertising. The estimates in column (4) of Table 3B indicate 

that households on average increased their purchases of Mars chocolate. We have household-

level purchasing data, but we do not have household-level advertising exposure data. Thus, we 

are unable to test whether the positive association between advertising exposure and purchasing 

exists at the household level. Nonetheless, the estimates in columns (4) and (5) of Tables 3A and 

in columns (5) and (6) of Table 3B provide evidence consistent with the presence of the positive 

association at the household level. Estimates in columns (4) and (5) of Table 3A indicate that on 

average children’s chocolate advertising exposure did not change, but that the older audience’s 

(i.e., adolescents and adults) chocolate advertising exposure increased. Depending on how much 

influence children and the older audience have on household chocolate purchases, and assuming 

that the positive association exists at the household level, we expect that households with 

children or members of the older audience would purchase the same amount or more of 

chocolate than before. We find support for this in columns (5) and (6) of Table 3B: household-

level chocolate purchases increased, or did not change, after Mars implemented its CFBAI 

pledge. 

 In contrast, Table 3A shows that for Hershey’s, chocolate GRP decreased by about 6.7 

and 23.0 points for children under 12 and audience aged 12 or older, respectively, which resulted 

in a combined reduction in GRP of about 30 points for the all-age group. Despite these 

statistically significant decreases in GRP by age group, household-level purchases of Hershey’s 

chocolate increased (shown in Table 3B). We further investigate our data and find significant 

changes in Hershey’s brand-level advertising between its pre- and post-CFBAI periods. 

Specifically, Hershey’s heavily advertised four new products (Kisses filled with Peanut 

Butter, Kissable, Take 5 Candy Bar, and Reese’s Peanut Butter Cups Caramel) that were 
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introduced in late 2005 or early 2006. Overall, they accounted for about two-thirds of Hershey’s 

total GRPs and advertising expenditures in 2006. In the same year, the sales of Hershey’s four 

established brands (i.e., Reese’s Peanut Butter Cups, Kisses, Hershey’s Candy Bar, and 

Hershey’s Candy Bar Special Dark) accounted for about 86 percent of the chocolate module, but 

the advertising of the four brands accounted for only about one-third of Hershey’s total GRPs 

and advertising expenditures. In particular, in 2006 Hershey’s spent none of its advertising 

budget on the top seller (Reese’s Peanut Butter Cups) and only 4.4 percent on the runner-up 

(Kisses). 

 In contrast, in 2007 Hershey’s increased its advertising of the four established brands, 

accounting for about 80 percent of Hershey’s total GRPs and advertising expenditures. 

Hershey’s discontinued the advertising of all four aforementioned new products and spent only 

about 20 percent of its advertising budget on less established brands. As a result, Hershey’s total 

chocolate advertising expenditure dropped by 22 percent despite a significant increase in the 

advertising of the established brands; the GRPs of children under 12 and of all age groups 

dropped by 35 percent and 15 percent, respectively—these changes are consistent with the 

estimates in Table 3A. The total chocolate sales went up by about 23 percent, largely due to the 

increase in sales of the four established brands—again, these changes are consistent with the 

estimates in Table 3B. 

 To sum up, estimates in Tables 3A and 3B indicate two average changes: one in 

chocolate GRP and the other in chocolate purchasing. But these two average changes do not tell 

us about the relationship between chocolate advertising exposure and chocolate purchasing at the 

household level, that is, how a household’s chocolate purchasing would change if that 

household’s exposure to chocolate advertising changes. To examine the household-level 
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relationship, we need to match each household’s chocolate purchasing with that household’s 

chocolate GRP. We have data for the former, but not for the latter. 

 Nonetheless, there is an implication in our results. In a household, even if children’s 

exposure to chocolate advertising does not change, other household members can be exposed to 

more chocolate advertising, and then increase household-level chocolate purchasing, and, as a 

result of this increase, children could consume more chocolate. In the case of fast-food, Grier et 

al. (2007) find a positive association between parents’ exposure to fast-food advertising and their 

children’s fast-food consumption. Thus, policies aimed at reducing children’s obesity rates need 

to consider educating their parents or older siblings. 

 In the next section, we investigate the case of Cadbury Adams. In this case, the company 

reduced the advertising of its only brand of bubble gum for all age groups. 

 

Effects of Advertising Exposure on Purchasing 

 

Cadbury Adams implemented its CFBAI pledge at the beginning of 2008. Its pledge covered 

only its Bubblicious bubble gum because it was the only brand promoted primarily to children. 

Figure 1 shows that Cadbury Adams stopped advertising Bubblicious bubble gum to all age 

groups, which also means that it stopped advertising to all households. Thus, even though we do 

not have the advertising exposure data at the household level, in this case we know that there was 

a 100 percent drop in the advertising exposure at the household level. Thus, different from the 

chocolate case, here we can examine the relationship between a household’s bubble gum 

advertising exposure and the household’s bubble gum purchasing. 

 Here, Cadbury Adams’s elimination of its bubble gum advertising is arguably exogenous 
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to households’ purchasing decisions. Although it is possible that Cadbury Adams chose the 

timing and the product in response to a falling demand, we do not find empirical evidence for 

this explanation in our data: we do not find a significant decrease in the demand, measured by 

household purchasing frequencies, of Cadbury Adams’s Bubblicious bubble gum prior to the 

CFBAI implementation. 

Estimation Sample 

In our regression analyses for Cadbury Adams, we include six months following the 

implementation of its CFBAI, which are April through September 2008. We do not include the 

three months (January, February and March) immediately following the implementation because 

bubble gum was not advertised between January and March even before its CFBAI 

implementation, as shown in Figure 1. To control for seasonality, we use the same calendar 

months prior to its CFBAI implementation, which are April through September 2007. Here, we 

also ensure that there is no impact from an additional change in the CFBAI implementation 

status of Mars or Hershey’s, because by then both Mars and Hershey’s had already implemented 

their CFBAI pledges. Like our analysis of chocolate, we exclude the three months of the holiday 

season—October, November, and December. 

Difference-in-Differences Setup 

Our DID setup for the bubble gum analysis is the same as the one for the chocolate analysis, 

except that we cannot use the same product—bubble gum—to define the treatment and the 

control groups. In our data, the only bubble gum brand made by nonparticipants is Bazooka (of 

Joe Tornante-MDP Holding LLC). It was advertised for only four weeks, and the advertising had 

stopped prior to November 2006, when the CFBAI was launched. Instead, we use the lollipop 

products made by nonparticipants to form the control group.5 Both bubble gum and lollipops are 



21 

 

primarily promoted to children: Figure 3 shows that for both bubble gum and lollipops, the GRPs 

of children under age 12 are always above the GRPs of the older audience. In our data, they are 

also the only two candy modules of which advertising exposure of children is higher than that of 

other age groups, as measured by the age-group specific GRPs. 

 In our DID analysis, we assume that unobservables driving a household’s purchasing 

choice between bubble gum and lollipops remain the same throughout our sample period. To 

check the validity of the chosen control group, we test whether relative purchasing frequencies of 

households in the treatment group and those in the control group have the same change over time 

(month to month)—a common trend—in the pre-CFBAI implementation period, conditional on 

the observables. If so, we would expect no monthly variations in relative purchasing frequencies 

that are unique to the treatment group. 

 Specifically, in a regression of the monthly relative purchasing frequency on a binary 

indicator (G), which equals 1 for a bubble gum purchasing and 0 for a lollipop purchasing, we 

also control for household-month fixed effects, the interactions between the binary indicator (G) 

and the month dummies, and the marketing mix variables averaged at the DMA level. If the 

coefficients of the interactions between the binary indicator (G) and the month dummies are 

statistically significant, then there is evidence against the common-trend assumption. 

 Table 4 presents the results from the regression just explained. The relative purchasing 

frequencies of the two groups are at different levels: the coefficients of the binary indicator (G) 

are statistically significant, which is the case referred to as the “normal difference” permissible 

for DID estimations. Here, we find evidence supporting the common-trend assumption for DID 

estimations: none of the coefficients of the interactions between the binary indicator (G) and the 

month dummies are statistically significant, suggesting no statistically significant difference in 
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the month-to-month variations in relative purchasing frequencies between the treatment and the 

control group. This evidence suggests the validity of using lollipops for the control group. 

Estimation Results 

We reestimate the regression model described in equation (3) to quantify the effects of the 

CFBAI implementation of Cadbury Adams on exposure to the advertising of its bubble gum 

products. Here, the variable CFBAIbt is equal to 1 for Cadbury Adams’s Bubblicious bubble gum 

covered by the CFBAI pledge in week t, and equal to 0 otherwise. The estimation sample covers 

April through September 2007 (pre-CFBAI) and the same calendar months of 2008 (post-

CFBAI). 

 Table 5A reports the effects of Cadbury Adams’s CFBAI implementation on bubble gum 

GRP for three age groups. Here, we see significant decreases in GRP of 45.9 points and 17.6 

points for children 2–11 and for those aged 12 or older, respectively; the combined reduction in 

GRP for all age groups is about 63.6 points. 

 Our regression model for bubble gum purchasing is the same as that for chocolate 

(equation 2). Here, the binary indicator CFBAIchr equals 1 (or 0) if household h living in DMA r 

purchases Cadbury Adams’s Bubblicious bubble gum (or lollipops of CFBAI nonparticipants). 

The Nielsen Homescan data measure bubble gum size by piece count and lollipop size by ounce. 

Therefore, we cannot compare quantity purchased directly. Instead, we focus on a household’s 

monthly relative purchasing frequency (previously defined). 

 Table 5B reports the estimates of β1 in equation (2) for three types of households. In all 

three cases, we see statistically significant decreases of about 2.5–2.7 percentage points in the 

relative purchasing frequencies of bubble gum. Although the magnitudes of the estimates appear 

small, they actually represent decreases of about 80–88 percent, based on the average relative 
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purchasing frequencies, for each type of the household, of Cadbury Adams’s bubble gum in the 

pre-CFBAI period. 

 To sum up, we find that Cadbury Adams’s CFBAI implementation is effective in 

reducing household-level advertising exposure and purchases of its bubble gum. There are three 

characteristics of the implementation. First, Cadbury Adams complied with its CFBAI pledge by 

eliminating the advertising of its Bubblicious bubble gum, which was advertised primarily to 

children prior to the CFBAI implementation. Second, the elimination of the Bubblicious bubble 

gum advertising was done for all age groups. Thus, exposure to bubble gum advertising by all 

household members decreased. Third, the elimination of the bubble gum advertising was applied 

in essence to all brands: Bubblicious was Cadbury Adams’s only brand of bubble gum. 

Therefore, there was no other brand to which the company could shift the advertising. 

 

General Discussion 

 

The CFBAI, the food industry’s self-regulation, is intended to encourage a healthy diet for 

children by changing the mix of F&B promoted to them. Three major candy manufacturers—

Hershey’s, Mars, and Cadbury Adams—implemented their CFBAI pledges between 2007 and 

2008. In this article, we examined whether the implementations of the CFBAI pledges of the 

three companies have been effective in reducing children’s exposure to candy advertising and in 

changing household purchasing behaviors, using data on household candy purchases and data on 

advertising exposure by brand and by age group. 

 We first examined whether the CFBAI reduced children’s exposure to the television 

advertising of candy. The existing research (e.g., Harris et al. 2010; Powell, Szczypka, and 
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Chaloupka 2010) uses data on age-specific advertising exposure to compare the trends in 

children’s advertising exposure at the food category level before and after major F&B 

companies’ CFBAI implementations. Using brand-level advertising exposure data, we provide 

further evidence on the changes in children’s advertising exposure for CFBAI participants and 

for nonparticipants. We find limited success of CFBAI in reducing children’s exposure to candy 

advertising. Among the three major candy manufacturers that participated in the CFBAI during 

our sample period, only Cadbury Adams reduced children’s exposure to the advertising of its 

pledge-covered product. In fact, Cadbury Adams stopped advertising of its pledge-covered 

product to all age groups. For Hershey’s and Mars, the advertising restrictions imposed by the 

CFBAI seemed immaterial (or irrelevant) because both companies’ advertising targeted mainly 

an audience older than 12. 

 Although it is beyond the scope of this article to discuss the legality or feasibility of 

restricting food marketing on all television programs, our findings echo previous research by 

highlighting the insufficiency of reducing children’s overall advertising exposure by only 

restricting advertising on child-directed television programs (Desrochers and Holt 2007; Holt et 

al. 2007). The current definition of a child-directed television program is based on the 

proportion, not the actual size, of the audience under age 12 exceeding a threshold (ranging from 

25% to 50%). Thus, a large number of children, despite representing a small audience share, can 

be exposed to advertising on non-child-directed television programs, thus raising their overall 

advertising exposure. 

 Our study of the television program-based advertising restriction used by the CFBAI 

contributes to the discussion on the effectiveness of various approaches to regulating food 

marketing to children. Unlike the CFBAI launched in the United States, in 2007, the United 



25 

 

Kingdom introduced statutory scheduling restrictions of television food advertising to children, 

prohibiting junk-food advertising on all children’s channels and on non-children’s channels in 

the broadcast slots that appeal to 4–15 year olds. Like what we found concerning the CFBAI, 

Adams et al. (2012) find that children’s exposure to junk-food advertising, as a proportion of all 

advertising seen, did not change over the period six months before and after the introduction of 

the scheduling restrictions. Both our study and Adams et al.’s (2012) reflect the fact that children 

watch a wider range of television programs and watch television in broadcast slots other than 

those targeted at them. Thus, policies intended to affect children’s exposure to food advertising 

need to consider a broad range of advertising across different television programs and different 

broadcast slots. In fact, in the United Kingdom there have been calls for a ban on junk-food 

advertising shown before 9:00 P.M. (BBC News 2012). 

 In addition, our study links advertising exposure data with household candy purchasing 

data in order to examine whether the CFBAI can affect household purchasing behaviors through 

its effect on advertising exposure. We would ideally examine the CFBAI’s effect on children’s 

food consumption. We were unable to do so, however, because we did not have data on 

children’s consumption. Instead, we focused on purchases by households with children to infer 

the effectiveness of the CFBAI in influencing consumer choices and to discuss its potential 

success. To the best of our knowledge, this is the first study that uses household scanner data to 

assess the effectiveness of restricting food advertising to children. 

 For chocolate and in the cases of Hershey’s and Mars, the two companies did not 

advertise their chocolate primarily to children prior to the CFBAI implementations. Thus, the 

CFBAI was not able to restrict their chocolate advertising. During our sample period, children’s 

GRPs of Mars’s chocolate did not change, whereas GRPs of audience aged 12 or older increased. 
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For Hershey’s chocolate, the GRPs of children and those aged 12 or older all decreased, likely 

due to a change in Hershey’s brand advertising strategies. Nonetheless, for both Hershey’s and 

Mars, we found that household chocolate purchases increased following the companies’ CFBAI 

implementations, which could be explained by more effective brand advertising strategies or 

increased advertising exposure by older members of a household. 

 In the case of Cadbury Adams, its CFBAI pledge applied only to Bubblicious bubble 

gum, its only brand advertised on child-directed programs. We found that Cadbury Adams 

eliminated the advertising of this bubble gum when implementing its CFBAI pledge, which 

resulted in a reduction of more than 80 percent in the purchasing frequency of the bubble gum 

for households with children. In comparison with Hershey’s and Mars, the Cadbury Adams’s 

case highlights three characteristics of a successful CFBAI implementation. First, Cadbury 

Adams’s CFBAI pledge actually restricted the advertising of Bubblicious bubble gum. In fact, 

Cadbury Adams eliminated the advertising of Bubblicious bubble gum when implementing its 

CFBAI pledge. Second, Cadbury Adams stopped the advertising not only to children, but also to 

all other age groups, resulting in a 100 percent drop in the exposure to bubble gum advertising of 

all members of a household. Third, Cadbury Adams did not shift its advertising to other bubble 

gum brands: Bubblicious was its only brand. Thus, the company essentially eliminated bubble 

gum advertising of all brands of the pledge-covered product. 

 In Cadbury Adams’s case, we find that households purchased its product less frequently 

when they were indeed exposed to less advertising of its product. This study lends empirical 

support to a causal link between reducing exposure to advertising of a product and reducing the 

purchasing of that product. In a recent study, Chou, Rashad, and Grossman (2008) estimate that a 

ban on fast-food television advertising “would reduce the number of overweight children ages 3–



27 

 

11 in a fixed population by 18 percent and would reduce the number of overweight adolescents 

ages 12–18 by 14 percent.” Our study explores a first-stage effect that underlies their findings—

the effect of reducing exposure to food television advertising on household food purchases. 

 Our study focuses on the candy category only. As more companies join the CFBAI, work 

using data on other categories will be needed. Given our sample period, we are able to examine 

only the short-term effects of the CFBAI. It has been documented, since Tull’s (1965) seminal 

work, that advertising effects on sales can be persistent and carry over for an extended period. 

Thus, in future research, it will be important to examine the long-term effects of the CFBAI with 

data over a longer time period. Our study examined the effects of three CFBAI implementations, 

but did not analyze the CFBAI participation decisions of the three companies. It will be 

important for future researchers to investigate possible incentives for participation, which are 

critical if the food industry’s self-regulation is to be sustainable and effective. 
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1 Our purchased data from the Nielsen Media Research include these 16 DMAs: Atlanta, 

Baltimore, Boston, Chicago, Detroit, Hartford and New Haven, Houston, Kansas City, Los 

Angeles, Miami-Ft. Lauderdale, New York, Philadelphia, San Francisco-Oakland-San Jose, 

Seattle-Tacoma, Springfield-Holyoke, and Washington, D.C.. 

2 The nonparticipants are Berkshire Hathaway, Inc.; Cherrydale Farms, Inc.; Enstrom Candies, 

Inc.; Ferrero, SpA; Hometown Favorites, Inc.; Jelly Belly Candy Company, Inc.; Just Born, Inc.; 

Kraft Foods, Inc.; Lindt & Sprungli, AG; Nestlé USA; Russell Stover Candies, Inc.; Ruxton 

Chocolates, LLC; and Storck International. 

3 There are 18 companies included in our advertising data. They are listed below: Berkshire 

Hathaway, Inc.; Cadbury PLC; Cherrydale Farms, Inc.; Enstrom Candies, Inc.; Ferrero, SpA; 

Hershey Corporation; Jelly Belly Candy Company, Inc.; Just Born, Inc.; Kraft Foods, Inc.; Lindt 

& Sprungli, AG; Mars, Inc.; Nestlé USA; Perfetti Van Melle; Russell Stover Candies, Inc.; 

Ruxton Chocolates LLC; Storck International; Tootsie Roll Industries, Inc.; and Joe Tornante-

Mdp Holding LLC. 

4 The nonparticipants are Berkshire Hathaway, Inc.; Cherrydale Farms, Inc.; Enstrom Candies, 

Inc.; Ferrero, SpA; Just Born, Inc.; Kraft Foods, Inc.; Lindt & Sprungli AG; Nestlé USA; Russell 

Stover Candies, Inc.; Ruxton Chocolates LLC, and Storck International. 

5 The nonparticipants are Jelly Belly Candy Company, Inc.; Perfetti Van Melle; Tootsie Roll 

Industries, Inc.; and Joe Tornante-MDP Holding LLC. 

 



TABLE 1. EFFECTS OF CFBAI IMPLEMENTATIONS ON THE EXPOSURE TO CANDY ADVERTISING 
MEASURED BY GRP 

Dependent Variable: (1) (2) (3) 
GRP by Age Group Age 2–11 Age 12 or Older All Age Groups 

    
Sample: All Candies (including chocolate, non-chocolate, chewing gum, bubble gum, lollipop, and hard-rolled 
candies) 
Hershey's CFBAI implementation .171 4.032*** 4.203** 

 
(.843) (1.217) (1.865) 

Mars's CFBAI implementation .862 1.604 2.466 

 
(1.020) (1.469) (2.348) 

Cadbury Adams's CFBAI implementation -45.308*** -19.295*** -64.603*** 

 
(.773) (1.656) (2.375) 

Other Included Control Variables 
Weekly time effects Yes Yes Yes 
Brand-DMA-level fixed effects Yes Yes Yes 

    Number of brand-DMAs in the estimation sample 2,928 2,928 2,928 
Number of observations 447,984 447,984 447,984 
* p < .10 (two-tailed). 
** p < .05 (two-tailed). 
*** p < .01 (two-tailed). 
Notes: Standard errors (in parenthesis) are robust to company-level clustering. 
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TABLE 2. SUMMARY STATISTICS 

Sample: Hershey's and Nonparticipants Mars and Nonparticipants 
Cadbury Adams and 

Nonparticipants 

 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Household Type: All 

With all 
children 
under 

12 

With 
any 

child 
under 12 

All 
With all 
children 
under 12 

With any 
child 

under 12 
All 

With all 
children 
under 12 

With any 
child 

under 12 

Proportion of households 
with all children under 12 
(%) 

10.310 100.000 68.582 10.270 100.000 69.531 20.140 100.000 70.781 

(30.410) (.000) (46.424) (30.358) (.000) (.460) (40.110) (.000) (45.500) 
Changes in the Following Marketing Mix Variables Averaged at the DMA Level between the Pre- and the Post-CFBAI Periods 

Price -.026 -.025 -.024 .021 .021 .021 .039 .037 .042 
(.125) (.119) (.121) (.072) (.069) (.069) (.236) (.233) (.239) 

Proportion of on-display 
product purchase (%) 

.001 .001 .001 .002 .002 .002 -.004 -.004 -.005 
(.009) (.009) (.009) (.011) (.011) (.011) (.015) (.015) (.014) 

Proportion of coupon-used 
purchase (%) 

.305 .316 .315 .012 .021 .023 .076 .005 .046 
(.213) (.218) (.216) (.260) (.257) (.253) (1.193) (.981) (1.107) 

Proportion of on-sale 
product purchase (%) 

-.000 -.004 -.003 .016 .018 .018 -.000 -.005 -.001 
(.029) (.030) (.029) (.035) (.036) (.037) (.082) (.084) (.081) 

Changes in the Following Dependent Variables between the Pre- and the Post-CFBAI Periods 
Relative purchasing 
frequency (%) 

.741 .736 .702 .423 .180 .121 -.115 .139 .039 
(18.140) (16.151) (15.742) (10.107) (8.298) (8.067) (6.136) (4.998) (4.695) 

Quantity purchased (ounces)  .431 .675 .752 -.010 -.181 -.214 N/A N/A N/A 
(12.528) (10.712) (12.085) (7.098) (5.568) (6.006) N/A N/A N/A 

Number of Households in the Sample with the Following Dependent Variables 
Relative purchasing 
frequency (%) 7,177 740 1,079 9,532 979 1,408 854 172 243 

Quantity purchased (ounces)  7,331 761 1,107 9,535 979 1,408 N/A N/A N/A 
Number of Observations in the Sample with the Following Dependent Variables 
Relative purchasing 
frequency (%) 14,354 1,480 2,158 19,064 1,958 2,816 1,708 344 486 

Quantity purchased (ounces)  14,662 1,522 2,214 19,070 1,958 2,816 N/A N/A N/A 
Notes: Sample means and standard deviations (in parenthesis) are reported for each variable. 
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TABLE 3A. EFFECTS OF CFBAI IMPLEMENTATIONS ON CHOCOLATE GRP 
Sample: Hershey's and Nonparticipants Mars and Nonparticipants 

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

Dependent Variable: GRP by Age Group Age 2–11 Age 12 or 
older 

All age 
groups Age 2–11 Age 12 or 

older 
All age 
groups 

CFBAI -6.653*** -22.999*** -29.652*** .252 3.704*** 3.956*** 

 
(.000) (.000) (.000) (.163) (.478) (.621) 

Other Included Control Variables 
Weekly time effects Yes Yes Yes Yes Yes Yes 
Brand-DMA-level fixed effects Yes Yes Yes Yes Yes Yes 

       Number of brand-DMAs in the estimation 
sample 736 736 736 864 864 864 

Number of observations 11,776 11,776 11,776 132,192 132,192 132,192 
* p < .10 (two-tailed). 
** p < .05 (two-tailed). 
*** p < .01 (two-tailed). 
Notes: Standard errors (in parenthesis) are robust to DMA-level clustering. 
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TABLE 3B. EFFECTS OF CFBAI IMPLEMENTATIONS ON HOUSEHOLD CHOCOLATE PURCHASES 
Sample: Hershey's and Nonparticipants Mars and Nonparticipants 

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

Household Type: All 
With all 

children under 
12 

With any 
child under 

12 
All 

With all 
children under 

12 

With any 
child under 

12 
Panel A: Changes in Relative Purchasing Frequency (%) Used as the Dependent Variable 
CFBAI 1.358** 2.095 2.540** 2.130*** 2.005*** 2.282*** 

 
(.517) (1.457) (.945) (.139) (.634) (.542) 

Number of households 7,177 740 1,079 9,532 979 1,408 
Number of observations 14,354 1,480 2,158 19,064 1,958 2,816 

       Panel B: Changes in Quantity Purchased (ounces) Used as the Dependent Variable 
CFBAI 1.534*** 2.459** 2.908** 1.278*** .819 1.303** 

 
(.366) (1.067) (1.033) (.247) (.524) (.502) 

Number of households 7,331 761 1,107 9,535 979 1,408 
Number of observations 14,662 1,522 2,214 19,070 1,958 2,816 

       Other Control Variables Included in Both Panels  
Dependent variable in the pre-
CFBAI period Yes Yes Yes Yes Yes Yes 

Changes in marketing mix 
variables averaged at the DMA 
level between the pre- and the post-
CFBAI periods 

Yes Yes Yes Yes Yes Yes 

Household fixed effects Yes Yes Yes Yes Yes Yes 
* p < .10 (two-tailed). 
** p < .05 (two-tailed). 
*** p < .01 (two-tailed). 
Notes: Standard errors (in parenthesis) are robust to DMA-level clustering.  
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TABLE 4. TREND COMPARISON IN THE PRE-CFBAI IMPLEMENTATION PERIOD 
Sample: Cadbury Adams and Nonparticipants 

 
(1) (2) (3) 

Household Type: All With all children under 12 With any child under 12 
        
G (equal to 1 for a bubble gum purchase and 0 for 
a lollipop purchase) -.036*** -.025** -.023** 

 
(.010) (.009) (.010) 

Interactions between G and Month Dummies 
   G × May .008 .008 .009 

 
(.006) (.012) (.012) 

G × June .009 .008 .001 

 
(.008) (.010) (.011) 

G × July .007 .007 .001 

 
(.007) (.010) (.009) 

G × August .010 .019 .011 

 
(.009) (.012) (.015) 

G × September .002 .008 .004 

 
(.011) (.011) (.012) 

Other Included Control Variables 
Marketing mix variables averaged at the DMA 
level Yes Yes Yes 
Household-month fixed effects Yes Yes Yes 
Number of households 854 172 243 
Number of observations 9,797 1,965 2,785 
* p < .10 (two-tailed). 
** p < .05 (two-tailed). 
*** p < .01 (two-tailed). 
Notes: Standard errors (in parenthesis) are robust to DMA-level clustering.  
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TABLE 5A. EFFECTS OF CFBAI IMPLEMENTATION ON BUBBLE GUM GRP 
Sample: Cadbury Adams and Nonparticipants 

 
(1) (2) (3) 

Dependent Variable: GRP by 
Age Group Age 2–11 Age 12 or older All age groups 

CFBAI -45.924*** -17.628*** -63.552*** 

 
(.077) (.067) (.124) 

Other Included Control Variables 
Weekly time effects Yes Yes Yes 
Brand-DMA-level fixed effects Yes Yes Yes 

    Number of brand-DMAs in the 
estimation sample 912 912 912 

Number of observations 139,536 139,536 139,536 
* p < .10 (two-tailed). 
** p < .05 (two-tailed). 
*** p < .01 (two-tailed). 
Notes: Standard errors (in parenthesis) are robust to DMA-level clustering. 

    TABLE 5B. EFFECTS OF CFBAI IMPLEMENTATION ON HOUSEHOLD 
BUBBLE GUM PURCHASES 

Sample: Cadbury Adams and Nonparticipants 

 
(1) (2) (3) 

Household Type: All 
With all 

children under 
12 

With any child 
under 12 

Changes in Relative Purchasing Frequency (%) Used as the Dependent Variable 
CFBAI -2.622*** -2.486*** -2.688*** 

 
(.327) (.684) (.517) 

Other Included Control Variables 
Dependent variable in the pre-
CFBAI period Yes Yes Yes 

Changes in marketing mix 
variables averaged at the DMA 
level between the pre- and the 
post-CFBAI periods 

Yes Yes Yes 

Household fixed effects Yes Yes Yes 

    Number of households 854 172 243 
Number of observations 1,708 344 486 
* p < .10 (two-tailed). 
** p < .05 (two-tailed). 
*** p < .01 (two-tailed). 
Notes: Standard errors (in parenthesis) are robust to DMA-level clustering.  
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FIGURE 1. NATIONAL CANDY ADVERTISING EXPOSURE MEASURED BY GRP
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FIGURE 2. NATIONAL CHOCOLATE ADVERTISING EXPOSURE MEASURED BY GRP
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FIGURE 3. NATIONAL BUBBLE GUM AND LOLLIPOP ADVERTISING EXPOSURE 
MEASURED BY GRP
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