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Abstract

:

Background: How much unhealthy marketing do children see on digital devices? Marketing of unhealthy food and beverages has long been identified as a factor in children’s preferences, purchase requests and consumption. Rising global obesity mandates States to craft environments that protect children and young people’s health, as recommended by the World Health Organization, among others. However, assessing the impact of marketing restrictions is particularly challenging: the complexity of digital advertising markets means that measurement challenges are profound. In 2019, the UK Department of Health published an Impact Assessment that applied a novel method aiming to calculate costs and benefits of restricting unhealthy food and beverage advertising on digital devices (planned for implementation by 2022). It estimated UK digital unhealthy marketing to children at 0.73 billion advertising impressions annually, compared to television impacts of 3.6 billion. Aim and Method: We assessed this conclusion by reviewing the UK Department of Health/Kantar Consulting’s Online Baseline Methodology (the “Government Model”). We examined the model’s underlying premise and specified the seven analytic steps undertaken. For each step, we reviewed industry and academic evidence to test its assumptions and the validity of data applied. Results: We found that, in each step, the Government Model’s assumptions, and the data sources selected, result in underestimates of the scale of digital advertising of unhealthy foods—at least tenfold, if not substantially more. The model’s underlying premise is also problematic, as digital advertising spend data relate poorly to digital advertising exposure, leading to further underestimation of market scale. Conclusion: We conclude that the Government Model very substantially underestimates the impact of digital unhealthy food advertising restrictions on health. This analysis has relevance for global policy and for the impact of regulation on children’s health and well-being.
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1. Background


Childhood obesity has become a global issue in the 21st century, with children worldwide affected by the “double burden” of malnutrition and associated consequences for children’s health and well-being [1,2,3]. Marketing for unhealthy, ultra-processed foods and beverages (usually conceptualised as those high in saturated fat, sugar or salt; henceforth, “unhealthy food”) is well evidenced as a factor in children’s food preferences, purchases and eating [3,4,5,6,7]. Marketing exposure prompts the eating of extra items, raising calorie intake that is not compensated for later, and this has a sustained impact over time [5,6]. Thus, there are long-standing calls to protect children comprehensively from food marketing by the World Health Organization, UN Special Rapporteurs, and many civil society bodies [7,8,9]. Lately, calls to regulate food marketing on digital devices (henceforth: digital marketing) have been growing apace, and these have also specified the need to protect not just younger children but teens as well [9,10,11,12]. This is partially due to their extensive use of digital media but also because it is increasingly understood that advertising and media literacy do not provide the protection that was earlier assumed, and that this is even more the case where the manipulative strategies of digital marketing are considered [2,12].



When considering regulation, a key requirement for policymakers is to be in a position to assess the impact of any proposals. To do so requires identifying children’s exposure to advertising. Unlike in television, in digital media this presents a “wicked problem”, created by the business model of the internet. This has evolved this century to be almost exclusively advertising-funded, supported by an extraordinarily complex advertising technology ecosystem that extracts user data and auctions ad space (in millisecond online auctions) to users whose profiles indicate they have an interest in the product [2,13,14]. Where formerly advertising was contextual—delivered to settings where audiences were assumed to be interested—now it is carried out by “programmatic” automated processes [13,14]. Every internet user, including children, sees a different set of ads, depending on their preferences and previous engagement as recorded by the device, sites and apps they use. Furthermore, social media platforms do not permit review of their advertising and targeting practices, meaning that digital advertising activity takes place within a “black box”, inaccessible to researchers and even regulators [15].



In 2018, the UK government’s Childhood Obesity Plan Chapter 2 was published [16], following from a sugar tax introduced three years earlier. Among its proposals was a 9 p.m. “watershed” for marketing unhealthy food and nonalcoholic beverages, in which such advertising would be prohibited except between 9 p.m. and 5:30 a.m. on TV, in digital media, or both. In 2019, a proposal for these further advertising restrictions was announced [17], accompanied by a 2019 Department of Health and Social Care (DHSC) and Department of Culture, Media and Sport (DCMS) Consultation [18] on restricting unhealthy food and drink advertising on TV and online, that sought evidence from academics, civil society, industry and other interested parties regarding the potential social, business and health impact of such advertising restrictions.



To inform the 2019 consultation, the two government departments published an Impact Assessment (IA) [19], for which Kantar Consulting was commissioned to assess potential costs and benefits of four policy options—health benefits for children and the economic impact on advertisers, broadcasters and the food and drink industry (IA No: 13013). The DHSC [18,19] applied consumption-related effects seen in experimental consumption studies to estimated advertising exposure and concluded that applying a ban on advertising unhealthy foods before 9 p.m. on TV and online “could remove around 8 billion calories per year in total from children’s (across all 4–15-year-olds) diets by direct influence on children’s consumption” (p. 6) [18].



In its report, the DHSC pointed out the challenges of making such assessments. Even for television, where advertising is transparent, the IA faced the challenge of factoring in children’s changing viewing habits and a wide range of channels, as well as distinguishing products high in saturated fat, sugar or salt (HFSS) from non-HFSS product advertising and brand from product advertising. It concluded that there were approximately 3.6 billion HFSS child impacts in 2017 on TV, 2.6 billion before the watershed (p. 26) [18].



With regard to digital media, the measurement challenges are far greater. The advertising market is extremely complex, opaque and disaggregated [13,14,18,19]. As the IA states [19], there is “lower transparency in the system - reflecting the lack of comprehensive independent public data, widespread personalisation of advertising, and the sheer scale of the online advertising landscape” (p. 26). Kantar Consulting was thus commissioned to develop an “unprecedented” Online Baseline Methodology (p. 27; henceforth, the Government Model. See Annex D, pp. 124–127) [19].



The Government Model sought to answer this question: How much online advertising for unhealthy food and drink are children in the UK potentially exposed to annually? As the Government Model notes (p. 126), there is no online equivalent of the UK Broadcasters’ Audience Research Board (BARB) that can report digital advertising impressions for particular audiences. Given the known challenges of measuring children’s actual digital advertising exposure, the Government Model sought to assess this based on the premise that advertising spend data can be used to estimate digital advertising exposure. Applying a sequence of assumptions and estimates to spend data, the Government Model concluded that children in the UK are exposed to 0.73 billion HFSS impressions annually in digital media, or one-fifth of the HFSS advertising they see on television.



In this paper, we seek to assess the accuracy of this conclusion. To do so we interrogate the method applied in the Government Model. Step by step, we specify its assumptions, calculations, and the data sources relied on, reviewing grey/industry and academic literature to examine whether its conclusion of children’s digital advertising exposure is safe. In doing so we aim to contribute to the global discussion about monitoring children and young people’s exposure to marketing of unhealthy foods, and to consider the potential impact of legally binding measures to restrict it. The aim of the paper is thus to assess the validity of the UK 2019 Impact Assessment’s estimates for children’s exposure to digital marketing.




2. Methods


The Impact Assessment’s Online Baseline Methodology (see Annex D, pp. 124–127) [19], developed by Kantar Consulting (Government Model), was analysed to specify each of its assumptions, inferences and data sources step by step. For clarity, we first formulated these as a sequence of seven implicit questions that guided the methodology. Next, to test the validity of each answer in the model, we consulted a range of marketing, media and food/drink industry sources. These included standard digital marketing data sources such as the Internet Advertising Bureau (IAB), WARC (an industry research body), and eMarketer, as well as academic and grey literature about advertising effects, and industry literature about the impact of digital marketing. We sought alternative data sources and reviewed the literature for accounts of the validity, scale, scope and nature of the digital advertising economy, food marketing and digital marketing to young people. The review was therefore not a general one but specifically focused on answering the seven implicit questions in the method applied. With this, we examined the Government Model’s premises, calculations and data used, to draw conclusions about the accuracy of the IA’s estimates of children’s digital exposure.




3. Results and Discussions


In this section, we first summarize the overall pathway taken in the Government Model. Next, we address its base assumption, discussing why it is problematic and how it must lead to major underestimates of exposure. After that, we consider each of the assumptions and inferences of the Government Model’s analysis, step by step.



3.1. Government Model’s Premises, Assumptions and Calculations


To estimate the annual unhealthy digital ads to which children are exposed, in the absence of data about actual advertising exposure, the Government Model applied a sequence of assumptions and inferences. The base assumption was that marketing spend can be applied to estimate digital ad impressions. The model therefore started with spend data for all-channel food and drink advertising in the UK. Next, it sought industry data to estimate the proportion of this spend in digital media. The food and drink annual online spend estimate was then broken down by estimates of the proportions of different digital ad formats (there are at least 11 different types of online advertising, described below). The overall UK online food and drink spend estimate was then divided up, using these ad format estimates and their costs. This yielded an estimate of the total number of UK food and drink ad impressions. Next, industry data for one type of digital ad were applied to infer the likely overall proportion of online ads for HFSS products. Finally, from this online HFSS proportion, a further data source was applied to infer the proportion of HFSS impressions likely seen by children.



In Table 1, in the left-hand column, we state each step undertaken in the Government Model as a question, summarizing its assumption, data source or calculation made, and state the model’s conclusion for that step. The right-hand column summarizes the findings of our review. In the following sections, we address each of these steps and consider its validity.




3.2. Inaccuracies in the Government Model


In the following sections, we specify each error we identified in the Government Model, laying out analysis and the supporting evidence.



3.2.1. Base Assumption Error: Digital Ad Spend Is Mistakenly Equated with Reach


The base assumption of the Government Model is that the scale of children’s exposure can be assessed by applying digital marketing spend metrics to estimate the size of the UK’s digital advertising market and the number of advertising impressions. Although it may seem logical to draw on advertising spend data to estimate total advertising exposure, this does not apply well to digital advertising. In this section, we explain the two main reasons for this: first, much digital spend is not captured by existing industry metrics; second, spend does not translate simply into reach achieved.



Industry Data Do Not Capture All Spend


Industry publications state that industry spend data only capture a small proportion of digital ad spend. As advertising and marketing experts Les Binet and Peter Field noted in 2017, “media auditors such as Nielsen do try to measure online adspend, but it is extraordinarily difficult, and it is widely acknowledged that they only capture a fraction of what clients are spending online” [20], p. 38. Because of this uncaptured spend, any subsequent analysis is working from an unspecified subset of children’s digital marketing exposure.



What does the uncaptured spend go towards? A key element is “brand activations”—estimated to be three times the size of the conventional digital advertising market [21]. Brand activations are not typical advertising, as they do not interrupt other content, but rather integrate marketing messages into the digital experience, content and conversation (see Box 1). Case studies and brand testimonials indicate that these novel techniques are widely employed by HFSS products and brands.





Box 1. Examples of novel brand communications not captured by standard digital spend metrics.






Influencer marketing, a growing strategy, employs influential people in social media channels to promote brands, products or services. Food is its second-most-active industry [22]. Influencers are particularly effective with children and young people: ads with a celebrity presence resulted in a 16% greater impact on brand awareness compared to those without, and “Gen Z” are significantly more receptive than others to content featuring celebrities and social media celebrities [23]. The scale of the global influencer industry is debated [24]; estimates for 2020 suggest 6.12 billion brand sponsored influencer posts annually and industry market estimates range from $2 to $10 bn billion [25,25,26,27].



Advergaming uses a brand or product within the design of game play, such as Pokemon Go, which has driven 500 m visitors to sponsors’ locations such as McDonald’s [28] or the McDonald’s integration into the Farmville game used by 215 m people on Facebook [29].



Social media: Food and drink companies invest in building channels on sites such as Facebook and Instagram that allow them to achieve major reach with no or minimal promotional spend. As an example, Coca-Cola has over 100 m followers on Facebook, meaning that their posts on their channel, whether promoted (and paid for) or not, have the potential to achieve very extensive reach. In social media, there are multiple ways that brands can achieve exposure and advertising can be identified as paid, owned or earned: “earned” ads come from peer recommended likes, shares and other interactions with advertising content; “owned” ads involve the brand publishing its own adverts (i.e., posts); and “paid” ads are where the brand pays, e.g., to amplify a campaign.



Coca-Cola’s Chief Digital Officer states that they aim to take advantage of how consumers “participate, actively and co-create” as “experience makers”, something that happens “tens of thousands of times a day because of their love and their community with the brand” [30]. McDonald’s defines social media as a “two-way street allowing dialogue, kinship and collaboration” [31], thereby recruiting teens to engage, to feel like part of a junk food brand family, and to become part of a network promoting their products. These activities show brands aiming to become integrated into young people’s social interactions and extending far beyond the notion of advertising as information.



Event sponsorship: A further brand activation approach that creates visibility without direct advertising spend is sponsorship of sports and entertainment events. The energy drink brand Red Bull is a key user [32], developing sports, entertainment and lifestyle content, hosting live events, purchasing sports teams, sponsoring emerging music artists and more, with almost no product content—their CEO has stated “we believe that we can activate through events and great content, and that’s where we’d rather spend our money … we do a lot of things where you’re like, ‘wow, that has nothing to do with the brand’, but it still really makes good content” [32]. This achieves millions of social media followers and heavy engagement. Brands that advertise heavily also use this approach; for example, Coca-Cola’s Olympics sponsorship earns widespread sharing in social media, such as the #thatsgold hashtag for the 2016 Games that is still in use 4 years later [33].







There is therefore very extensive food-and-drink-related digital marketing spend and activity that is not captured by existing spend metrics. This is significant, given children and young people’s extensive digital media use: in the UK, 69% of 12–15-year-olds, and 18% of 8–11-year-olds have a social media profile, and YouTube is the most viewed site by children in general [34]. We consider evidence for the impact of digital marketing in the General Discussion below.




Spend Does Not Reflect Reach In Digital Marketing


The second reason why spend data are a poor proxy for exposure is that, even where spend is captured, it does not directly correspond to “reach” (i.e., how many people see a given piece of digital marketing content). In television and other traditional media, spend correlates directly with reach, as ads for larger audiences cost more. In digital media, however, spend and reach are not clearly associated. Spend can achieve specified reach, but brand-owned content, network effects and virality can transform this. Brands can create their own content on their social media accounts. They encourage social media users to “like” content and share with friends, boosting its visibility via social media algorithms. In these ways, small or even no spend can achieve widespread reach and impact. Indeed, the entire digital ecosystem is premised on engaging media users, including children, to disseminate content [2,35,36]. Social media earnings reports also indicate the disconnect between spend and reach. For example, in Q4 2018, Facebook reported that ad prices decreased by 2% but impressions were up by 34% [37].



Insights into the spend/reach disconnect can be glimpsed when marketers submit information to industry awards [38,39]. The WARC awards 2018 (p. 5) noted that lack of budget was no hindrance to success: campaigns with “no or negligible budget” that successfully tap into “news, memes and broader cultural trends” can be widely shared [39]. Successful campaigns can magnify reach, doubling or quadrupling the expected campaign audience, or more, particularly where they employ originality and humour [38]. Examples are given in Box 2.





Box 2. Campaigns for unhealthy foods gaining extensive reach showcased at WARC annual industry awards.






A UK KFC (Kentucky Fried Chicken) “Dirty Louisiana” Burger campaign used humour to subvert the rising trend for “clean eating” and promote its “indulgent beast” of a burger with chicken, double cheese, a hash brown and three sauces. It launched a fake blogger (“Figgy Poppleton-Rice”), fake fans, and fake recipes (e.g., a raw cauliflower and ice cube burger). A full campaign spend of £200,000 was expected to generate 17 m impressions and 3 m views. The campaign instead achieved 74 m impressions and nearly 20 m views of the campaign video, reaching over 1 in 3 internet users in the UK alone [40]. The humorous campaign benefited from earned media to generate four times as many impressions and ten times as many views as anticipated by the original spend.



In 2017, Fanta engaged with teens on Halloween. A London artist’s spooky character designs and increasingly creepy Instagram, Facebook and Snapchat content leading up to October 31 spread the message that Fanta fuels fun. Product “Snapcodes” provided access to Halloween-themed lenses or filters. Halloween-themed social content for all markets and Halloween-themed content piloted a Fanta “Buy Now” button on Facebook in the UK. This proved to be one of Snapchat’s most successful brand activations, achieving significant rises in sales in several Western European countries with 25 million unique users interacting with the campaign, 137 m impressions; 1.14 m on-pack Snapcodes were unlocked and users then engaged with this content for an average of 37 s, one of the highest in Snapchat’s history [41].







These growing forms of communication created and managed by HFSS brands are very appealing to children and young people and are excluded from consideration in the Government Model. This further demonstrates the fallacy of relying on advertising spend to assess the extent of HFSS digital advertising to which children are exposed.



Having identified the weak underlying premise of the Government Model, which must result in an underestimate of the digital market, we next turn to its steps and assumptions, examining each in the context of further industry data.





3.2.2. The Scale of Digital Marketing Is Underestimated


Question 1:Of overall (all-channel) food and drink advertising, what proportion is represented by digital?



The Government Model (p. 124) uses Nielsen Ad Dynamix data as the source to estimate that digital food advertising is 8% of all-channel food advertising; digital drink advertising is 5% of all-channel drink advertising (Nielsen/WARC) [19]. These are really very low percentages and are not credible in light of the scale of the UK digital advertising market. For example, the President of Kellogg’s Snack has stated that Kellogg’s spends 60–70% of their overall marketing budget on digital platforms [42].



Examining Nielsen Ad Dynamix data for all sectors, it can be seen that this data source estimates all-sector UK digital advertising spend to be just 18% of all-channel advertising spend. Again, this is very low compared to other digital industry data. Indeed, Nielsen’s own data and statements undermine this data source. Nielsen’s 2018 CMO report [43] states that digital ad spend has eclipsed traditional channels; that only one in five respondents reported spending less than 20% of advertising budget on digital.



Furthermore, multiple recognized industry sources undermine the credibility of the Nielsen Ad Dynamix figure. These estimate the UK all-sector digital ad spend proportion as ranging from 52–66%, 3 times greater than the Nielsen all-sector estimate of 18%:




	
Advertising Association /WARC: Figures released by these advertising bodies place digital spend across all sectors at 52% of total advertising expenditure [44];



	
DCMS Online Advertising in the UK Report 2019: This government-commissioned report cited Internet Advertising Bureau (IAB) data: in 2017, internet advertising overtook all other forms of advertising (television, press, radio, cinema and outdoor) combined, a 52% share of total advertising spend [45];



	
Group M: Digital spend is 60% [46];



	
eMarketer UK Digital Ad Spend Report: In 2019, digital had already accounted for the majority of media ad spending in the UK for several years—in 2019, its share would be 66.4% [47].








This discrepancy between Nielsen’s Ad Dynamix digital data and all these other industry data sources (even including other Nielsen data) may be explained by the method with which Ad Dynamix estimates advertising expenditure: spot monitoring [48]. Spot monitoring involves viewing and noting the ads on display in any given location at a given moment. It is relevant for placement methods in news or television media. However, digital advertising is now delivered via profile targeting in a programmatic system —each user sees different ads on the same page based on their digital profile, device and app use history, and preferences. Programmatic advertising now accounts for 87% of UK ad spend in the UK [49] and 65% of digital spend globally [50], and a monitoring method that cannot account for it means that spend cannot be captured accurately.



Nielsen Ad Dynamix is therefore an outlier in its digital estimates. It places overall UK digital marketing at 18% of all-channel spend, whereas multiple aligned credible industry data sources estimate all-sector UK digital spend at 52–66%. In this context, relying on Nielsen Ad Dynamix percentages of digital food and drink spend affects the credibility of this estimate and hence of all the figures that follow. Multiplying by a factor of 3 would be a reasonable corrective.




3.2.3. Food and Drink Ad Spend Is Underestimated


Question 2:Of UK all-channel advertising spend, how much is spent on food and drink?



The Government Model (p. 124) states that of UK all-channel advertising spend in 2016, food was £927 m (5% of all-channel spend) and drink £314 m (1.6% of all-channel spend), a total of £1,241 m (Group M and Statista) [19]. These figures do not capture grocery retail and restaurant marketing and are thus likely to underestimate total spend on marketing unhealthy products. We explain this further in the analysis for Question 3 below.




3.2.4. Digital Food and Drink Ad Spend Is Therefore Underestimated


Question 3:What is the digital food and drink advertising spend total for the UK?



The Government Model next applied the Nielsen Ad Dynamix proportions from Question 1 (8% and 5% digital advertising for food and drink), to the data for Question 2, i.e., food (8% of £927 m) as £74 m and drink (5% of £314 m) as £15.7 m. The model therefore estimated UK digital food and drink spend as £89.7 m (p. 124) [19].



If instead the widely accepted figure of 52–66% of total advertising spend on digital (identified above for Question 2) were applied to the combined total overall spend for food and drink alone (£1,241 m—a conservative estimate as it disregards grocery and restaurants), this would result in an estimated total annual digital food and drink spend of £645 m–£819 m per year, up to 9 times greater than the Government Model estimate.



How does this range compare with other industry data? Can a difference of such a magnitude be supported? We explored alternative data sources to test our assumption further.



We consulted the IAB (Internet Advertising Bureau) annual UK Adspend Study 2018 [51]. The IAB Adspend study has been the official digital advertising data source for the Advertising Association since 1997. Adspend is conducted quarterly for the IAB in multiple regions by PwC. Rather than relying on spot monitoring, it uses actual bookings data submitted directly to PwC from media owners, intermediaries and agencies—based on data from “desktop and mobile online advertising revenues from websites, commercial online services, ad networks and exchanges, mobile devices, and email providers, as well as other companies selling online advertising”’ Although PwC does not audit the data, its sources mean that it is considered a “reasonable measurement”, (p.1) [52] and industry views it as a more credible source of spend data than Nielsen Ad Dynamix. This study [51] tells a very different story.



The IAB Adspend Study provides data for three categories that include food and drink: Consumer Goods (CG), retail and restaurants. To extract food and drink data (i.e., food and drink; grocery retail; and quick-service restaurants) from these broader categories, we consulted other industry data to estimate their proportions within each sector. We detail these steps in Box 3. In sum, the IAB data generate a total estimate for UK digital advertising spend for food and drink (including grocery retail and quick-service restaurants) of £731,000,000. Note that this sits within the range estimated above (£645 m–£819 m) and thus is supported by other industry calculations. This is over 8 times greater than the Government Model estimate.





Box 3. An alternative calculation, from industry data, of UK food and drink digital advertising spend.






The IAB Adspend report [51] includes advertising spend data for three sectors within which food and drink can be found: CG (Consumer Goods), retail and restaurants. To estimate food and drink (within CG), grocery (within retail) and quick-service restaurants (within restaurants), we identified their proportions from the following industry data:



FMCG digital advertising spend: The IAB reports CG spend as 11.54% of the £4,307 bn entire UK digital display market (i.e., online advertising excluding search and classifieds), thus it can be estimated as £605 m. Statista reports food and drink spend [53] to be 82% of FMCG (Fast-Moving Consumer Goods, another term for CG). Thus, food and drink can be estimated as £496 m.



Retail digital advertising spend: The IAB reports spend for retail as 10.9% of digital display, thus it can be estimated as £572 m. This includes grocery and non-grocery. Ebiquity’s The Advertising Report [54] allows for an assessment of the proportion of grocery advertising spend, as it lists all-channel UK retail advertising spend as £1.81 bn. Of this, Tesco spends £73.9 m, Asda £59.5 m, Morrisons £51.8 m, Sainsburys £44 m, Aldi £48.8 m and Lidl £70.5 m. The total for these six major grocers is £348.9 m, which constitutes 19.3% of all-channel retail ad spend. Applying this percentage of 19.3% to the IAB digital spend data for retail, this estimate results in a retail/grocery spend of over £110 m/year online.



Restaurant spend: The IAB data list 2.38% of digital display advertising as restaurants, thus it can be estimated as £125 m. As an example of the scale of quick-serve restaurant advertising, McDonald’s alone spent £122 m on all channel advertising in the UK in 2018 [55], rising to £151 m in 2019 [56]. We therefore estimate that this spend can be allocated to quick-serve restaurants and those featuring less-healthy offerings almost in its entirety, supported by the IAB definition (see p. 64; examples it gives are Dunkin Donuts, Pizza Hut and McDonald’s). Therefore, we estimate restaurant spend as £124 m.



Total: £730 m







In sum, for Questions 2 and 3 alone, major underestimates have been identified that suggest that the spend estimate is undervalued by a factor of 8. The subsequent steps of the Government Model introduce still further potential underestimates of advertising spend and impressions.




3.2.5. The Digital Advertising Format Most Frequently Used by Food and Drink Is Miscalculated


Question 4: What online advertising formats does online food and drink consist of?



Online advertising consists of many different formats, e.g., native advertising, display banners desktop, display banners mobile, search, etc. (see Box 4 for definitions). The Government Model presents data (cited as being from Group M investment) on how UK online advertising is distributed (the “splits”) across different online formats (pp. 125–126) [19]. This finds that across all sectors, 57.7% is allocated to search advertising. The Government Model applies the assumption that splits for food and drink mirror all-sector splits. Yet the IAB 2018 Adspend report [Section 2.4, pp. 50–55) demonstrates that there are substantial differences in the patterns of industry sector spending by digital advertising format. For example, consumer goods (which includes food and drink) account for the smallest proportion of spend on paid search (1.55%) but the largest proportion on total display (11.54%), social networking sites (13.52%) and non-social (10.86%). As food and drink dominates the overall consumer goods category, we believe it is reasonable to infer that its digital spend splits follow a similar pattern—and does not reflect the splits for all sectors applied by the Government Model.





Box 4. Definitions of major types of online advertising formats and their all-sector splits in the UK.






Search (57.7%): Paid-for listings in search results, e.g., sponsored links on Google.



Native (10.2%): A form of display advertising that is integrated into the surrounding content, such as in a social media feed.



Display banners desktop (8.9%): Ads for desktop devices shown in a distinct section of a webpage or app, e.g., at the top or on the side. Banners delivered to mobile devices are counted separately (see below).



Display video outstream (8.9%): Video ads shown in a non-video context.



Display video pre-roll (6.7%): Video ads shown before video content.



Display banners mobile (4.1%): See Display banners desktop above.



Sponsored (1.2%); Other display (1%)







Source for all-sector split data: DHSC/DCMS 2019 [19], pp. 125–126. Citing Group M Investing. Source for definitions—adapted: Plum Consulting report for DCMS (p.6) [45].




3.2.6. The Total Number of Food and Drink Online Ads Is Underrepresented


Question 5:How many UK food and drink online ad “impressions” are there in total?



The Government Model next takes the splits applied in Question 4 and applies Cost per Mille (CPM) data (a charge for each thousand times an advert is displayed) for different advertising formats to estimate the number of ad impressions overall. The outcome is an estimate that the UK online food and drink advertising market consists of 22 bn impressions annually (p. 126) [19].



In addition to the inaccurate assumption we identified for Question 4, there are three further issues with the approach taken to answer Question 5. These are detailed in Box 5.



In sum, first, the cost measure applied is out of date as CPM is fading in use; Cost Per Click (CPC, a charge for when a user clicks on an ad) is more widespread. Second, having accorded over half of the splits in the previous step to search, the Government Model now discounts it completely. Although we noted above that search represents a small proportion of food and drink online advertising spend, the decision to disregard it entirely is likely to have some impact, albeit relatively small compared to other factors. Much more significant however—and as noted regarding Question 4—is that, third, food and drink online advertising favours display advertising, particularly native, in social media. This is significant because native is 16 times cheaper than the desktop display CPM cost applied in the Government Model (see Box 5 for details). The allocated spend would therefore buy more impressions—once again indicating that the scale of impressions achieved online from spend on food and drink has been very substantially underestimated. Yet again, this suggests that each step of the chain of premises and inferences in the Government Model has the effect of significantly under-calculating exposure.





Box 5. Estimating the number of digital ad impressions: Issues with the Government Model.






CPM or CPC?



Less and less advertising today is sold using a CPM model, i.e., by measuring the number of times an ad is displayed. Instead, CPC (Cost per Click, a charge each time the advert is clicked) is now prevalent and heavily favoured by Facebook and Google [57,58]. The use of an outdated and little-used model for correlating spend and exposure of digital advertising undermines the credibility of the model. The implications of this failing are unknown.



Discounting search



Another issue follows on from the use of CPM rather than CPC. Search advertising is sold on a CPC basis, so by using a CPM model in the Government model, Kantar cannot attribute any exposure to search advertising. Kantar therefore makes the surprising decision to attribute zero exposure/impressions to search, discounting search to zero. Whether online food and drink search advertising is 57.7% (as inferred from the all-sector splits and applied in the Government Model) or much less (as inferred from the IAB data for CG advertising), it appears that the Kantar assumptions and modelling result in excluding a portion of advertising, albeit a small one.



Overpricing food and drink advertising



Perhaps most significantly for this question, the Government Model uses the desktop display banners cost of £8.05 per 1000 impressions to estimate the number of impressions overall. Yet in social media, native (advertising in the content feeds of social media) is much more prevalent than display banners—and is 16 times cheaper: 50p per 1000 impressions. Therefore, for native, the same spend gives 16 times more exposure. As noted above, IAB data show that CG favours social media channels for display rather than banners (68% of display spend, compared to 58% for all sectors). As the ratio of native-to-display banners used is wrong, once again, the assumptions made in answering Question 5 will underestimate the overall exposures.








3.2.7. The Number of Unhealthy Ads Is Underrepresented


Question 6:How many UK online HFSS ads are there?



Next, the Government Model estimated the proportion of the 22 billion food and drink advertising impressions that are HFSS ads. To do this, the model refers to ComScore data (p. 127) [19]. ComScore measures desktop banner display ads. They record 59% of food and drink ads as HFSS. The model notes that “the team have assumed that the same split of HFSS advertising observed in the desktop display sample applies to all other impact-bearing digital channels (desktop and mobile display, video and native advertising)” (p. 127). This percentage was therefore applied to the 22 billion estimated impressions, resulting in an estimate of 13 billion digital HFSS impressions (p. 126) [19].



Again, the evidence indicates that this represents an underestimate. Advertising online is device-specific. Different patterns of advertising go to mobile versus desktop/laptop devices. ComScore data apply only to desktop/laptop and only to one advertising format (banner display advertising), so they represent only 9% of overall online advertising spend. However, as noted above, desktop banner display is not a key marketing format for food and drink online.



Food/drink advertising favours social media channels which (i) employ native advertising and (ii) are predominantly accessed by mobile and tablets. Indeed, desktop/laptop data may particularly underrepresent HFSS advertising which is likely to be targeted to youth audiences via their preferred devices—mobile/tablet [59]. For example, 75% of 5–15-year-old children in the UK use tablets; desktop/laptop use is in decline. Half of children have a social media profile by age 12 (despite being underage), and 100% by age 15 [34]. Consequently, the ComScore data applied in this assumption have potential for a significant margin of error.



We do not have data that allow us to estimate by what kind of a factor this diverges from the Government Model estimates; however, it is likely to be a substantial underestimate.




3.2.8. Child Exposure to Unhealthy Ads Is Underestimated


Question 7:What proportion of UK HFSS online ads are seen by children?



The final step estimates the proportion of the 13 billion HFSS impressions seen by UK children. Here, the Government Model draws on Kantar’s in-house CrossMedia tool to estimate the proportion as 5.3%. This results in an estimate of 0.73 bn HFSS impressions seen by children in UK annually.



Again, our assessment is that the data used are likely to lead to an underestimate. Kantar’s site states that CrossMedia uses “integrated techniques to tag and measure web, video and apps” but that this tool is “still in its early days” [60]. In Annex D of the Impact Assessment document, Kantar indicates that CrossMedia employs panel survey data, drawing exposure inferences from “respondent-level answers to surveys asking about socio-demographic features and media behaviour patterns” (p. 127) [19]. Rather than a measure of advertising exposure, it is therefore a survey measure of media/website consumption. Yet 87% of online advertising in the UK is placed programmatically based on the usage, profile and preferences of individual users [49]. Survey data are a poor proxy, as people with particular demographics and interest profiles will be exposed to different advertising, creating the likelihood of significant error in this analysis.



Finally, we note that, given that 19% of the UK population are under 16 [61], and UK children are active users of the internet [34], the estimated 5.6% HFSS advertising seen by children appears very low. Ofcom estimates children’s weekly digital media use with three metrics (internet average 15 h; gaming 10 h; mobile 10 h). These may sum up to a maximum of 35 h weekly, although these times may overlap, and how much of this time is spent in settings that generate advertising exposure is not clear. In comparison, UK adults’ weekly online average use is 24 h [62]. Note that this includes working hours during which one can assume that most adults work with applications that are not advertising-heavy. Therefore, it appears reasonable to infer that UK children use online applications with advertising more than adults. In this context, applying just 5.6% of advertising to children’s viewing seems quite low.



Overall, therefore, we conclude that industry data review indicates that, throughout the Government Model, the food marketing spend, as well as the likely food and drink splits, likely HFSS splits and likely child HFSS impressions were substantially underestimated.






4. General Discussion


This study aimed to assess the validity of the UK government 2019 Impact Assessment’s unprecedented method developed by Kantar Consulting (the “Government Model”) for estimating children’s exposure to digital marketing online. It did so via a targeted review of industry, grey and academic literature with the specific goal of identifying data and resources to test the assumptions and data in the Model. The analysis concludes that: (a) the Government Model consistently and very substantially underestimates online advertising spend, as a result of the methods and data sources chosen; and (b) industry spend data poorly reflect digital marketing activity, further depressing the likely total exposure figure. What are the implications of these findings for understanding children’s actual unhealthy food marketing exposure, for children’s health and well-being, and for public policy?



4.1. The Actual Scale of Exposure


As this paper has spelled out, it is particularly challenging to estimate the actual scale of digital unhealthy advertising that children are likely to see on digital devices. There are no studies to date measuring children’s marketing exposure in the UK.



4.1.1. Estimating the Scale of Exposure


Given the many uncertainties about data in the digital sphere we have discussed extensively above, we are cautious about speculating what the exact factor of the Government Model’s underestimate might be. However, its conclusion leads the Department of Health to assert that UK children’s annual online ad exposure is one-fifth of their TV ad exposure, 0.73 billion impressions versus 3.6 billion. In contrast, the Dentsu Aegis Network Global Ad Spend report in 2019 records UK digital ad spend as three times the TV ad spend [63], thus a difference of a factor of 15. Without considering the many ways in which this paper explains how digital ad spend underaccounts for reach, applying this proportion would result instead in 10.95 billion online impressions.



Turning to the industry data, we draw on our analysis; these indicate a 3-fold underestimate for Question 1 and an 8-fold underestimate for Questions 2 and 3. (For Questions 4–7, the factors are unknown, but our analysis indicates that all are likely to be underestimated.) Remaining conservative by applying the factors for Questions 1 and 3 alone suggests the possibility of a 24-fold underestimate, or over 17.5 billion impressions. These very rough estimates suggest that the Impact Assessment [19] may underestimate the scale of online marketing of unhealthy food to UK children by a factor of 15–25, if not more.



Are there factors that might depress this? The Impact Assessment (p. 126) notes that it has not factored in the existence of self-regulatory policies for unhealthy marketing to children in the UK since 2017 [19]. What is the likely impact of this self-regulation?




4.1.2. Self-Regulation and Its Limits


The UK’s Advertising Standards Authority (ASA) Advertising Code from the Committee of Advertising Practice was updated in 2017 [64]. It bans ads for HFSS products in “children’s media” online. It permits them where media target a general audience (although prohibiting ads condoning poor nutritional habits, an unhealthy lifestyle in children, promoting pester power, or misleading about nutritional or health benefits; p. 2) [64].



Evidence from other media suggests that the emphasis on channels considered “clearly child-focused” is likely to miss much of children’s actual exposure: as has been demonstrated consistently for television [65,66], a great deal of children’s engagement with online content is in cross-over territory such as gaming, entertainment and sports that appeal to mixed audiences.



The ASA itself has not been able to carry out an assessment of children’s exposure due to the complexity of the digital marketing ecosystem [64]. However, they created automated “avatars” that crawled the web using data profiles that mimicked children. These identified 947 Code breaches in two weeks on “clearly child-focused” YouTube Channels (p. 28). In 2020, the ASA reported continued breaches of the Code [67] with an online sweep of sites. Crucially, these ASA studies focused on sites attracting disproportionately high child audiences and did not include assessments of exposure in social media.



The evidence to date regarding self-regulatory schemes is that their terms are lax, with a focus on paid advertising and on sites predominantly directed at children—yet both on TV and online, children make extensive use of mixed-audience settings [2,10,65,66]. As a result, the impact of regulation on children’s actual exposure is typically limited.



In sum, evidence for children’s continued exposure to digital advertising for unhealthy foods, and the very significant scale of the underestimate of this Impact Assessment, lead us to conclude that digital advertising is the most significant paid-for media channel for unhealthy advertising to children. Furthermore, as we detail above, its reach is likely to extend far beyond what it has paid for.





4.2. Implications for Health and Well-Being


The negative effects of food marketing on children’s food preferences, purchases and consumption, and hence on health, are well established and well evidenced [2,3,4,5,6,7,8,9,10].



Although industry evidence for ad effectiveness is generally considered commercially sensitive, some evidence for digital marketing effects is publicly available. In France and the USA, the direct return on investment for digital Coca-Cola and Cadbury campaigns is reported to have been about four times greater than for television campaigns; e.g., in a Coca-Cola campaign in France, Facebook accounted for 2% of marketing cost but 27% of incremental sales. Facebook ads in 14 campaigns generated nearly triple the ad recall as compared with control groups; and econometric analysis of fast-moving consumer goods brand marketing (including food and drinks) in Europe found that combining digital marketing with other media magnified returns on television (by 70%) and on cinema (by 71%) [2].



Adolescents are particularly heavy users of digital media [34]. Assumptions are often made that, as adolescents have advertising literacy, i.e., they understand the commercial, persuasive purpose of advertising, they are therefore able to make food choices to resist its effects [2,10,68,69,70]. Although teens are increasing in agency and autonomy and are certainly well versed in the techniques used by advertisers in these important social spaces, they are not immune to the powerful impact of marketing, and this is particularly the case online. Advertising online, including food marketing, targets adolescents specifically, drawing successfully on their social-developmental needs for connection with peers, working under the radar to activate emotional, identity-laden responses and build long-lasting relationships with brands [35,36,71,72,73]. Buchanan and colleagues [74] note that “earned” social media advertising (forwarded by users within networks—see Box 1) is believed to have the most detrimental effects on young consumers, as this form of marketing is no longer clearly commercial, and can be disguised as a post by the user. Indeed, industry data suggest that “native” advertising (particularly when delivered within social media news feeds) generates positive reactions compared to more overt forms of display advertising, resulting in a 28% increase in advertising viewed on mobile devices and a greater subconscious reaction [75].



Teens aged 13–15 years in Norway described believing that YouTube influencers’ promotion of products was genuine and (ironically) free of any influence [76]. Experimental studies show that after viewing food marketing activity by an influencer popular with young people, compared to when the same influencer promotes non-food, children eat more snacks [77].



Unhealthy food brands can also play a role in adolescents’ social relationships and identity creation: Murphy and colleagues [71] found that teens prefer social media HFSS advertising posts to those for healthy items or non-food items and are more likely to share, or judge a peer positively, if HFSS advertising posts are in their feed.



Finally, we note that in the COVID era, the scale and tactics of digital food and drink marketing globally require urgent further review, at a time when, due to lockdowns, quarantines, and school closures, children are using digital media more than ever before. In 2020, as the pandemic grew, there were initial reports of ad spend retrenchment [78,79] but subsequently of upswings in consumer interest in food and eating and strong brand performance [80]. Brands were advised to “build salience and mental availability” [81], and many food and drink brands did so by capitalising on emotive COVID-related themes of boredom, comfort and being “in this together” [82]. Brands rapidly developed promotions, e-commerce and increased product availability online in nearly 800 recorded campaigns across 90 countries [83]. In the context of risks of poor COVID outcomes presented by obesity and other co-morbidities associated with the excessive consumption of unhealthy foods, these strategies are particularly egregious.




4.3. Implications for Public Policy


The clear implication for public policy of marketing for unhealthy products to which children are exposed at scale online is that such marketing should cease. The current UK proposal [19] is for a watershed banning advertising of unhealthy products online before 9 p.m. How are proposed restrictions defined? How effectively will they be implemented? How is impact conceptualised? Although a close consideration is beyond the scope of this paper, we note the following issues with the UK proposal.



4.3.1. Product Versus Brand Advertising


The UK proposal would restrict product advertising—but not brand advertising. Brand advertising is a cornerstone of building, maintaining and expanding a market and sales. HFSS products themselves need not be featured for them to be effectively advertised; use of the brand is a “shortcut” visual device whose power lies in being able to activate consumer emotions and desires [84,85,86,87].




4.3.2. Lax Nutrient Profiling


A second concern regarding the proposed regulation is that the UK’s nutrient profiling model is lax compared to other international examples in the products it permits to be advertised [75,76]. For example, of a set of television food and beverage advertisements shown at high child-viewing times, UK nutrient profiling permitted half of these, whereas the World Health Organization’s European Region Nutrient Profile Model only permitted a quarter [88,89].




4.3.3. A “Watershed” Concept in Digital Media


Third, the Impact Assessment itself [19] notes difficulties with a “watershed” (time-limited) model for much online marketing, including social media, viral and influencer marketing and advertisers’ own websites (pp. 35–36). Indeed, many of the advertising, marketing and brand activation strategies we highlight in this paper would evade restrictions of “advertising” altogether. These include influencer marketing, event sponsorship, brand marketing and others.




4.3.4. How Impact Is Conceptualized


The Impact Assessment projects calories not consumed by children (based on short-term experimental interventions with children); weight not gained; and consequent health benefits. This is a narrow conceptualisation of impact. It is likely that reduced marketing would benefit not only children but also adults [90]. Other potential benefits include a likely shift in normative conceptualisations of consuming highly processed foods [91], improvements in overall diet quality and a range of social and environmental benefits [92].




4.3.5. Additional Harms Beyond Health


There are further harms that flow from digital marketing practices [12]. The widespread extraction of personal data breaches children’s privacy rights, and the use of these data and of the design affordances of digital media to extract attention and engagement constitutes a form of behavioural manipulation, infringing on children’s right to be free from exploitation, as we argue elsewhere [12,93]. Any complete assessment of the impact of food marketing on children’s well-being also needs to take this manipulation of their selves, identities and social relationships into account.





4.4. Current Developments


This field is developing rapidly [10]. In August 2020, the UK government announced that it proposed to implement digital food marketing restrictions in the form of a 9 p.m. watershed by 2022, and that it would consult on a total ban [94]. In the same month, Google announced food marketing restrictions in the UK and the European Union except to users declared over 18 years, to be implemented from October 2020 [95].



The impact of these proposals remains to be seen. The analyses we present here highlight the importance of calculating the base of children’s exposure accurately, and of carrying out similar analyses in other countries in order to develop richer data about the unhealthy food marketing environment in which children live across the world.





5. Conclusions


The UK 2019 Impact Assessment claimed considerable potential impact of its proposed advertising restrictions for unhealthy foods in digital media. Yet the analyses presented here show that the likely impact would be much greater, as the Government Model developed by Kantar Consulting underestimated the scale of the market in every one of its seven steps. It therefore very substantially underestimated the scale of UK digital advertising for unhealthy foods—at least tenfold, if not substantially more. This has substantial implications for children’s exposure to unhealthy food marketing, and hence for their health and well-being. We recommend that future Impact Assessments attend to the full scale and scope of marketing and its effects. Only then will it be possible to identify the full range of benefits of restricting marketing to children in digital media.







Author Contributions


Conceptualization, M.T.-G. and D.P.; methodology, M.T.-G. and D.P.; software, n/a.; validation, n/a; formal analysis, M.T.-G. and D.P.; investigation, M.T.-G. and D.P.; resources, n/a; data curation, n/a; writing—original draft preparation, M.T.-G.; writing—review and editing, M.T.-G. and D.P.; visualization, n/a supervision, n/a; project administration, n/a.; funding acquisition, n/a. All authors have read and agreed to the published version of the manuscript.




Funding


Obesity Health Alliance (OHA) to Mimi Tatlow-Golden and Dan Parker. M.T.-G. has received funding for research reviews and advisory consultation on issues relating to marketing of unhealthy items from the World Health Organization and from UNICEF. D.P. has received funding from the Royal Society of Arts, the Oral Health Promotion Professional Development Group, Obesity Health Alliance, the European Commission, the UK Department of Health & Social Care, Veg Power CIC and The Open University.




Acknowledgments


The authors would like to thank the three reviewers for their comments which improved this paper.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



UNICEF. The State of the World’s Children 2019. Growing Well in a Changing World. Available online: https://www.unicef.org/reports/state-of-worldschildren-2019 (accessed on 28 August 2020).

	



World Health Organization Regional Office for Europe. Tackling Food Marketing to Children in a Digital World: Trans-Disciplinary Perspectives. Children’s Rights, Evidence of Impact, Methodological Challenges, Regulatory Options and Policy Implications for the WHO European Region. Available online: http://www.euro.who.int/__data/assets/pdf_file/0017/322226/Tackling-food-marketingchildren-digital-world-trans-disciplinary-perspectives-en.pdf?ua=1 (accessed on 28 August 2020).

	



World Health Organization. Report of the Commission on Ending Childhood Obesity. Available online: https://www.who.int/end-childhood-obesity/publications/echoreport/en/ (accessed on 28 August 2020).

	



Boyland, E.J.; Nolan, S.; Kelly, B.; Tudur-Smith, C.; Jones, A.; Halford, J.C.G.; Robinson, E. Advertising as a cue to consume: A systematic review and meta-analysis of the effects of acute exposure to unhealthy food and nonalcoholic beverage advertising on intake in children and adults. Am. J. Clin. Nutr. 2016, 103, 519–533. [Google Scholar] [CrossRef] [PubMed]

	



Norman, J.; Kelly, B.; McMahon, A.T.; Boyland, E.; Baur, L.A.; Chapman, K.; King, L.; Hughes, C.; Bauman, A. Children’s self-regulation of eating provides no defense against television and online food marketing. Appetite 2018, 125, 438–444. [Google Scholar] [CrossRef] [PubMed]

	



Norman, J.; Kelly, B.; McMahon, A.T.; Boyland, E.; Baur, L.A.; Chapman, K.; King, L.; Hughes, C.; Bauman, A. Sustained impact of energy-dense TV and online food advertising on childrens dietary intake: A within-subject, randomised, crossover, counter-balanced trial. Int. J. Behav. Nutr. Phys. Act. 2018, 15, 37. [Google Scholar] [CrossRef] [PubMed]

	



The World Health Organization Regional Office for Europe. Set of Recommendations on the Marketing of Foods and Non-Alcoholic Beverages to Children. Available online: https://www.who.int/dietphysicalactivity/publications/recsmarketing/en/ (accessed on 28 August 2020).

	



United Nations General Assembly. Unhealthy Foods, Non-Communicable Diseases and the Right to Health (Report of the Special Rapporteur on the Right of Everyone to the Enjoyment of the Highest Attainable Standard of Physical and Mental Health, Anand Grover No. a/Hrc/26/31). Available online: http://www.ohchr.org/EN/HRBodies/HRC/RegularSessions/Session26/Documents/A-HRC-26-31_en.doc (accessed on 1 September 2020).

	



Boyland, E.; Tatlow-Golden, M. Exposure, power and impact of food marketing on children: Evidence supports strong restrictions. Eur. J. Risk Regul. 2017, 8, 224–236. [Google Scholar] [CrossRef]

	



The World Health Organization Regional Office for Europe. Evaluating Implementation of the WHO Set of Recommendations on the Marketing of Foods and Non-Alcoholic Beverages to Children. Progress, Challenges and Guidance for Next Steps in the WHO European Region. Available online: http://www.euro.who.int/__data/assets/pdf_file/0003/384015/food-marketing-kids-eng.pdf (accessed on 28 August 2020).

	



Garde, A.; Byrne, S.; Gokani, N.; Murphy, B. A Child Rights-Based Approach to Food Marketing: A Guide for Policy Makers. Available online: https://www.unicef.org/csr/files/A_Child_Rights-Based_Approach_to_Food_Marketing_Report.pdf (accessed on 28 August 2020).

	



Tatlow-Golden, M.; Garde, A. Digital food marketing to children: Exploitation, surveillance and rights violations. Glob. Food Secur. 2020. In press. [Google Scholar]

	



Bica, M.; Wickramasinghe, K.; Zhiteneva, O.; Boyland, E.; Tatlow-Golden, M.; Ireland, T.; Breda, J. The WHO Europe framework to monitor the digital marketing of unhealthy foods to children and adolescents. In UNSCN Nutrition 45: Nutrition in a Digital World; United Nations System Standing Committee on Nutrition: Rome, Italy, 2020; pp. 69–74. Available online: www.unscn.org/unscnnutrition45 (accessed on 1 October 2020).

	



World Health Organization Regional Office for Europe. Monitoring and Restricting Digital Marketing of Unhealthy Products to Children and Adolescents: Click Monitoring Framework. Available online: http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/publications/2019/monitoring-and-restricting-digital-marketing-of-unhealthy-products-to-children-and-adolescents-2019 (accessed on 28 August 2020).

	



Tatlow-Golden, M.; Verdoodt, V.; Oates, J.; Jewell, J.; Breda, J.; Boyland, E. A safe glimpse within the black box? Ethical and legal principles in assessing digital marketing of food and drink to children. WHO Public Health Panor. 2017, 3, 613–621. [Google Scholar]

	



DHSC. Childhood Obesity: A Plan for Action, Chapter 2. Available online: https://www.gov.uk/government/publications/childhood-obesity-a-plan-for-action-chapter-2 (accessed on 28 August 2020).

	



DHSC. Introducing Further Advertising Restrictions on TV and Online for Products High in Fat, Sugar and Salt (Hfss). Available online: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/807378/hfss-advertising-consultation-10-april-2019.pdf (accessed on 28 August 2020).

	



DHSC/DCMS a (Department of Health and Social Care and Department of Culture, Media and Sport). Further Advertising Restrictions for Products High in Fat, Salt and Sugar. Available online: https://www.gov.uk/government/consultations/further-advertising-restrictions-for-products-high-in-fat-salt-and-sugar#history (accessed on 28 August 2020).

	



DHSC/DCMS b (Department of Health and Social Care and Department of Culture, Media and Sport). Introducing a 2100-0530 Watershed on TV Advertising of Hfss (Food and Drink That Are High in Fat, Salt and Sugar) Products and Similar Protection for Children Viewing Adverts Online IA No: 13013. 2019. Available online: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/786554/advertising-consultation-impact-assessment.pdf (accessed on 28 August 2020).

	



Binet, L.; Field, P. Media in Focus. Marketing Effectiveness in the Digital Era; IPA: London, UK, 2017; Available online: https://ipa.co.uk/knowledge/publications-reports/media-in-focus-marketing-effectiveness-in-the-digital-era/ (accessed on 28 August 2020).

	



Precourt, G. Influencers anchor $600-billion brand-activation practice. In Proceedings of the ANA Brand Activation Conference, Chicago, USA, 22–24 April 2018; Available online: https://www.warc.com/content/article/event-reports/influencers_anchor_600billion_brandactivation_practice/121629 (accessed on 1 October 2020).

	



Influencer DB. How Big Is Influencer Marketing In 2018? State of the Industry Report. Available online: https://www.futurebiz.de/wp-content/uploads/2018/12/InfluencerDB-State-of-the-Industry-2018.pdf (accessed on 28 August 2020).

	



Kantar Millward Brown. AdReaction Integration. Available online: https://www.millwardbrown.com/adreaction/integration/ (accessed on 28 August 2020).

	



Schmidt, M. Calculating the True Size of the Influencer Marketing Industry. Available online: https://www.forbes.com/sites/forbestechcouncil/2019/02/13/calculating-the-true-size-of-the-influencer-marketing-industry/#3298be4f658d. (accessed on 28 August 2020).

	



Guttmann, A. Instagram Influencer Market Size 2017–2020. Available online: https://www.statista.com/statistics/748630/global-instagram-influencer-market-value/ (accessed on 28 August 2020).

	



Guttmann, A. Instagram: Number of Brand Sponsored Influencer Posts 2016–2020. Available online: https://www.statista.com/statistics/693775/instagram-sponsored-influencer-content/ (accessed on 28 August 2020).

	



Contestabile, G. Influencer Marketing in 2018: Becoming an Efficient Marketplace. Opinion: Social Platforms Brought the Industry to a Larger Mainstream Audience. Available online: https://www.adweek.com/digital/giordano-contestabile-activate-by-bloglovin-guest-post-influencer-marketing-in-2018/ (accessed on 28 August 2020).

	



Constine, J. Pokémon GO Reveals Sponsors Like McDonald’s Pay It up to $0.50 Per Visitor. Available online: https://techcrunch.com/2017/05/31/pokemon-go-sponsorship-price/?guccounter=1&guce_referrer_us=aHR0cHM6Ly93d3cuZ29vZ2xlLmNvLnVrLw&guce_referrer_cs=-EWvgYHze73hTGn93V8DRA (accessed on 28 August 2020).

	



Shayon, S. McDonald’s Bets the Farm(Ville) on Social. Brandchannel. Available online: https://www.brandchannel.com/2010/10/08/mcdonalds-bets-the-farmville-on-social/ (accessed on 28 August 2020).

	



Birmingham, A. Coca-Cola Is Transforming Into A Digital-First Business. Here’s Why. Available online: https://which-50.com/coca-cola-transforming-into-a-digital-first-business-heres-why/ (accessed on 28 August 2020).

	



IAB. Deborah Wahl Presents McDonald’s Marketing at the Speed of Now. Available online: https://www.youtube.com/watch?v=Uu-mAJPbBJU (accessed on 28 August 2020).

	



Cole, S. Three Hallmarks of Red Bull’s Social Media Content Strategy. Available online: https://econsultancy.com/three-hallmarks-of-red-bulls-social-media-content-strategy/ (accessed on 28 August 2020).

	



Bryan, K.; Marketing During the Olympics: How 3 Brands Leveraged the Spirit of the Games to Win in Social Media. Digital Marketing News. Available online: https://insights.digitalmediasolutions.com/articles/marketing-during-olympics-win-social-media (accessed on 28 August 2020).

	



Ofcom. Ofcom Children & Parents Media Use and Attitudes. Available online: https://www.ofcom.org.uk/research-and-data/media-literacy-research/childrens (accessed on 1 October 2020).

	



Montgomery, K.; Chester, J. Interactive Food and Beverage Marketing: Targeting Adolescents in the Digital Age. J. Adolesc. Health 2009, 45, S18–S29. [Google Scholar] [CrossRef]

	



Montgomery, K.C. Youth and Surveillance in the Facebook era: Policy interventions and social implications. Telecommun. Policy 2015, 39, 771–786. [Google Scholar] [CrossRef]

	



Gesenhues, A. Facebook Ad Revenue Tops $16.6 Billion, Driven by Instagram, Stories. Available online: https://martechtoday.com/despite-ongoing-criticism-facebook-generates-16-6-billion-in-ad-revenue-during-q4-up-30-yoy-230261 (accessed on 28 August 2020).

	



WARC. Effective Social Strategy Report. Lessons From the 2018 Warc Awards. Available online: https://www.warc.com/content/paywall/article/warc-exclusive/effective_social_strategy_report_lessons_from_the_2018_warc_awards/123652 (accessed on 28 August 2020).

	



WARC. Lessons From the World’s Top Effectiveness Campaigns. Available online: https://www.warc.com/content/paywall/article/warc-100/warc_100_lessons_from_the_worlds_top_effectiveness_campaigns_2018/121236 (accessed on 28 August 2020).

	



WARC. KFC Dirty Louisiana. Available online: https://www.warc.com/content/paywall/article/marketingsociety/kfc_dirty_louisiana/122433 (accessed on 28 August 2020).

	



Freeman, M.; Hossner, W.; Evans, R.; Aslam, L. Fanta: Taking Over Halloween. WARC Awards, Entrant, Effective Social Strategy. Available online: https://www.warc.com/content/paywall/article/warc-awards/fanta_taking_over_halloween/120379 (accessed on 28 August 2020).

	



YouTube Advertisers. Brandcast 2018: Deanie Elsner, President US Snacks, Kellogg’s. Available online: https://www.youtube.com/watch?v=yDnBT89UjNc (accessed on 28 August 2020).

	



The Nielsen CMO Report 2018. The Roadmap for Marketers Who Lead. Available online: https://www.nielsen.com/us/en/insights/reports/2018/cmo-report-2018-digital-media-roi-measurement-omnichannel-marketing-technology.html (accessed on 28 August 2020).

	



ISBA Team. UK Ad Spend Grows for 19th Consecutive Quarter. Available online: https://www.isba.org.uk/news/uk-ad-spend-grows-for-19th-consecutive-quarter/ (accessed on 1 October 2020).

	



Plum Consulting. Online Advertising in the UK a Report Commissioned by the Department for Digital, Culture, Media & Sport. Available online: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/777996/Plum_DCMS_Online_Advertising_in_the_UK.pdf (accessed on 28 August 2020).

	



Group M News. UK Advertising Will Surpass £20 Billion for the First Time in 2019. Available online: https://www.groupm.com/groupm-uk-advertising-will-surpass-ps20-billion-first-time-2019/ (accessed on 28 August 2020).

	



Fisher, B. UK Digital Ad Spending 2019. Brexit Concerns Strengthen the Duopoly’s Hand. Available online: https://www.emarketer.com/content/uk-digital-ad-spending-2019 (accessed on 28 August 2020).

	



Nielsen (n.d.). Advertising Expenditure. Available online: https://www.nielsen.com/eu/en/solutions/measurement/advertising-expenditure/ (accessed on 28 August 2020).

	



eMarketer. In Europe, Programmatic Ad Spending Grows by Double Digits. Available online: https://www.emarketer.com/content/in-europe-programmatic-ad-spending-is-growing-by-double-digits (accessed on 28 August 2020).

	



Newsroom. 65% of Digital Media to Be Programmatic in 2019, According To Zenith’s Ad Spend Report. Available online: https://marcommnews.com/65-of-digital-media-to-be-programmatic-in-2019-according-to-zeniths-ad-spend-report/ (accessed on 28 August 2020).

	



IAB & PwC. Digital AdSpend Study. Measuring the Size of the UK Digital Adspend Market. Available online: https://www.iabuk.com/sites/default/files/public_files/123IAB%20UK%20%26%20PwC%20Digital%20Adspend%20Study%202018%20Full%20Report_compressed%20%281%29.pdf (accessed on 29 August 2018).

	



IAB/PwC. IAB Internet Advertising Revenue Report. 2017 Full Year Results. an Industry Survey Conducted by PWC and Sponsored by the Interactive Advertising Bureau (IAB). Available online: https://www.iab.com/wp-content/uploads/2018/05/IAB-2017-Full-Year-Internet-Advertising-Revenue-Report.REV_.pdf (accessed on 1 September 2020).

	



Johnson, J. Industry Sectors Ranked by Advertising Expenditure in the United Kingdom (UK) in 2017. Available online: https://www.statista.com/statistics/452411/advertising-expenditure-by-industry-sector-in-uk/ (accessed on 28 August 2020).

	



Gwynn, S.; Tesco Above-the-Line Adspend Surges as Rivals Retrench. Campaign. Available online: https://www.campaignlive.co.uk/article/tesco-above-the-line-adspend-surges-rivals-retrench/1461635 (accessed on 28 August 2020).

	



McCarthy, J. Sky, Unilever and PG Slash UK Traditional Ad Spend as Brexit Approaches. Available online: https://www.thedrum.com/news/2019/02/12/sky-unilever-and-pg-slash-uk-traditional-ad-spend-brexit-approaches (accessed on 28 August 2020).

	



Advanced Television. Sky Regains Position as UK’s Biggest Ad Spender. Available online: https://advanced-television.com/2020/03/10/sky-regains-position-as-uks-biggest-ad-spender/ (accessed on 28 August 2020).

	



Bateman, S. Online Advertising Models: CPC, CPM or CPA? Available online: https://www.promisemedia.com/online-advertising/best-revenue-deals-cpm-cpc-or-cpa (accessed on 28 August 2020).

	



Bold, B. Google and Facebook to Command Nearly 65% of UK Online Ad Market by 2021. Duopoly’s Inexorable Rise Continues. Available online: https://www.campaignlive.co.uk/article/google-facebook-command-nearly-65-uk-online-ad-market-2021/1580126 (accessed on 28 August 2020).

	



Clement, J. Device Usage of Facebook Users Worldwide as of July 2020. Available online: https://www.statista.com/statistics/377808/distribution-of-facebook-users-by-device/ (accessed on 28 August 2020).

	



Kantar. Cross-Media: How Do We Measure. Available online: https://www.kantarmedia.com/uk/our-solutions/audience-measurement/cross-media/how-do-we-measure (accessed on 28 August 2020).

	



ONS. Overview of the UK Population: August 2019. Available online: https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/articles/overviewoftheukpopulation/august2019#:~:text=Comparatively%2C%20an%20estimated%2020.5%25%20of,decline%20to%2058.4%25%20in%202038 (accessed on 28 August 2020).

	



Ofcom. Adults Media Use and Attitudes 2018. Available online: https://www.ofcom.org.uk/research-and-data/media-literacy-research/adults/adults-media-use-and-attitudes (accessed on 28 August 2020).

	



Dentsu Aegis Networks. Global Ad Spend Forecasts. Available online: https://www.dentsuaegisnetwork.com/us/en/reports/the_2019_global_ad_spend_forecasts_pdf (accessed on 1 September 2020).

	



Advertising Standards Authority. ASA Monitoring Report on Online HFSS Ads. Available online: https://www.asa.org.uk/uploads/assets/uploaded/14be798d-bd30-49d6-bcfbc9ed7e66e565.pdf (accessed on 1 September 2020).

	



Adams, J.; Tyrrell, R.; Adamson, A.J.; White, M. Effect of Restrictions on Television Food Advertising to Children on Exposure to Advertisements for ‘Less Healthy’ Foods: Repeat Cross-Sectional Study. PLoS ONE 2012, 7, e31578. [Google Scholar] [CrossRef]

	



Boyland, E.J.; Harrold, J.A.; Kirkham, T.C.; Halford, J.C.G. The extent of food advertising to children on UK television in 2008. Int. J. Ped. Obes. 2011, 6, 455–461. [Google Scholar] [CrossRef]

	



ASA. Protecting Children Online: Building a Zero-Tolerance Culture to Age-Restricted Ads in Children’s Media. Available online: https://www.asa.org.uk/news/protecting-children-online.html (accessed on 14 September 2020).

	



Buckingham, D. Constructing the “Media Competent” Child: Media Literacy and Regulatory Policy in the UK. MedienPädagogik. Zeitschrift für Theorie und Praxis der Medienbildung 2005, 11, 1–14. Available online: https://core.ac.uk/download/pdf/111722692.pdf (accessed on 1 September 2020). [CrossRef]

	



Rozendaal, E.; Lapierre, M.A.; van Reijmersdal, E.A.; Buijzen, M. Reconsidering Advertising Literacy as a Defense Against Advertising Effects. Media Psychol. 2011, 14, 333–354. [Google Scholar] [CrossRef]

	



Nairn, A.; Fine, C. Who’s messing with my mind? The implications of dual-process models for the ethics of advertising to children. Int. J. Advert. 2008, 27, 447–470. [Google Scholar] [CrossRef]

	



Murphy, G.; Corcoran, C.; Tatlow-Golden, M.; Boyland, E.; Rooney, B. See, like, share, remember: Adolescents’ responses to unhealthy-, healthy- and non-food advertising in social media. Int. J. Environ. Res. Public Health 2020, 17, 2181. [Google Scholar] [CrossRef]

	



Connell, P.M.; Brucks, M.; Nielsen, J.H. How Childhood Advertising Exposure Can Create Biased Product Evaluations That Persist into Adulthood. J. Consumer Res. 2014, 41, 119–134. [Google Scholar] [CrossRef]

	



Binet, L.; Field, P. Empirical generalizations about advertising campaign success. J. Advert. Res. 2009, 49, 130–133. [Google Scholar] [CrossRef]

	



Buchanan, L.; Kelly, B.; Yeatman, H.; Kariippanon, K. The Effects of Digital Marketing of Unhealthy Commodities on Young People: A Systematic Review. Nutrients 2018, 10, 148. [Google Scholar] [CrossRef]

	



WARC. Native Ads Lead To Greater Purchase Intent Than Display. Available online: https://www.warc.com/newsandopinion/news/native_ads_lead_to_greater_purchase_intent_than_display/41439 (accessed on 28 August 2020).

	



Norwegian Consumer Council. Young and Exposed to Unhealthy Marketing. Digital Food Marketing Using Influencers. Available online: https://fil.forbrukerradet.no/wp-content/uploads/2019/02/young-and-exposed-to-unhealthy-marketing-digital-food-marketing-using-influencers-report-february-2019.pdf (accessed on 28 August 2020).

	



Coates, A.E.; Hardman, C.A.; Halford, J.C.G.; Christiansen, P.; Boyland, E.J. Social Media Influencer Marketing and Children’s Food Intake: A Randomized Trial. Pediatrics 2019, 143, e20182554. [Google Scholar] [CrossRef]

	



Deighton, K. P&G Ramps up Marketing Amid Coronavirus Demand: “This is Not a Time to Go Off-Air”. Available online: https://www.thedrum.com/news/2020/04/17/pg-ramps-up-marketing-amid-coronavirus-demand-not-time-go-air (accessed on 31 August 2020).

	



Fleming, M. Coca-Cola ‘Pauses’ Marketing Spend Over ‘Lack of ROI’. Available online: https://www.marketingweek.com/coca-cola-pauses-marketing-spend-over-lack-of-roi/ (accessed on 1 September 2020).

	



Tan, J. Brands Winning the Hearts of Children in Asia Amidst COVID-19. Available online: https://www.marketing-interactive.com/study-brands-winning-the-hearts-of-children-in-asia-amidst-covid-19 (accessed on 31 August 2019).

	



Cox, E. How FMCG Brands Can Blend Traditional Retail and Ecommerce Post-COVID-19. Available online: https://www.warc.com/content/paywall/article/WARC-Exclusive/How_FMCG_brands_can_blend_traditional_retail_and_ecommerce_postCOVID19/133122 (accessed on 31 August 2020).

	



White, M.; Nieto, C.; Barquera, S. Good Deeds and Cheap Marketing: The Food Industry in the Time of COVID-19. Obesity 2020, 28, 1578–1579. [Google Scholar] [CrossRef]

	



NCD Alliance and Spectrum Consortium. Signalling Virtue, Promoting Harm-Unhealthy Commodity Industries and COVID-19. Available online: https://ncdalliance.org/resources/signalling-virtue-promoting-harm (accessed on 14 September 2020).

	



Murakami, W.D.; Ball, K. Brandscapes of control? Surveillance, marketing and the co-construction of subjectivity and space in neo-liberal capitalism. Mark. Theory 2013, 13, 47–67. [Google Scholar]

	



Ponsonby-McCabe, S.; Boyle, E. Understanding Brands as Experiential Spaces: Axiological Implications for Marketing Strategists. J. Strategic Mark. 2006, 14, 175–189. [Google Scholar] [CrossRef]

	



de Chernatony, L. Brand Management; Ashgate: Aldershot, UK, 1998. [Google Scholar]

	



Scarborough, P.; Payne, C.; Agu, C.G.; Kaur, A.; Mizdrak, A.; Rayner, M.; Halford, J.C.G.; Boyland, E. How important is the choice of the nutrient profile model used to regulate broadcast advertising of foods to children? A comparison using a targeted data set. Eur. J. Clin. Nutr. 2013, 67, 815–820. [Google Scholar] [CrossRef] [PubMed]

	



Tatlow-Golden, M.; Murrin, C.; Bergin, R.; Kerr, M.; O’Brien, S.; Livingstone, B. Creating good feelings about unhealthy food: Children’s ‘advertised diet’ on the island of Ireland in a climate of regulation. Irish J. Psychol. 2016, 36, 83–100. [Google Scholar] [CrossRef]

	



World Health Organization Regional Office for Europe. Nutrient Profile Model. Available online: http://www.euro.who.int/__data/assets/pdf_file/0005/270716/Nutrient-children_web-new.pdf (accessed on 28 August 2020).

	



Boyland, E. Unhealthy Food Marketing: The Impact on Adults. Available online: http://obesityhealthalliance.org.uk/wp-content/uploads/2019/05/JFM-Impact-on-Adults-Boyland-May-2019-final-002.pdf (accessed on 28 August 2020).

	



Kelly, B.; King, M.L.; Chapman, M.N.D.K.; Boyland, E.; Bauman, A.E.; Baur, L.A. A Hierarchy of Unhealthy Food Promotion Effects: Identifying Methodological Approaches and Knowledge Gaps. Am. J. Public Health 2015, 105, e86–e95. [Google Scholar] [CrossRef]

	



Swinburn, B.A.; Kraak, V.I.; Allender, S.; Atkins, V.J.; Baker, P.I.; Bogard, J.R.; Brinsden, H.; Calvillo, A.; De Schutter, O.; Devarajan, R.; et al. The Global Syndemic of Obesity, Undernutrition, and Climate Change: The Lancet Commission report. Lancet 2019, 393, 791–846. [Google Scholar] [CrossRef]

	



Susser, D.; Roessler, B.; Nissenbaum, H. Technology, autonomy, and manipulation. Internet Policy Rev. 2019, 8. [Google Scholar] [CrossRef]

	



DHSC. Tackling Obesity: Empowering Adults and Children to Live Healthier Lives. Available online: https://www.gov.uk/government/publications/tackling-obesity-government-strategy/tackling-obesity-empowering-adults-and-children-to-live-healthier-lives (accessed on 28 August 2020).

	



Update to Other Restricted Businesses Policy. Available online: https://support.google.com/adspolicy/answer/9919030 (accessed on 28 August 2020).








[image: Table] 





Table 1. Summary of UK Government Model’s assessment of children’s digital advertising exposure to unhealthy food, calculated from ad spend.
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	Assumptions and Questions
	Review and Findings





	Base Assumption:

Digital marketing exposure can be estimated from industry spend data.
	Spend metrics poorly reflect the scale and reach of digital advertising.

Finding: Digital ad spend is mistakenly equated with reach



	Question 1: Of all-channel food and drink advertising, what proportion is spent on online/digital?

Digital food advertising is 8%; Digital drink advertising is 5%. Source: Nielsen/WARC
	Not supported by other sources—underestimated by a factor of 3 or more.

Q1 Finding: The scale of digital marketing is underestimated



	Question 2: Of UK advertising spend overall, how much is spent on food and drink?

Food: £927 m (5% of all-channel spend); Drink: £314 m (1.6% of all-channel spend)

Government Model sources: Group M and Statista
	Likely underestimated—omits retail grocery and restaurants.

Q2 Finding: Food and drink ad spend is underestimated



	Question 3: What is the digital food and drink advertising spend total for the UK?

Take the proportions from Question 1 and multiply by the spend data from Question 2 (8% and 5% digital advertising for food and drink).

Food: 8% of £927 m = £74 m; Drink: 5% of £314 m = £15.7 m.

Government Model result: Estimate UK online food/drink spend as £89.7 m
	Question 1 data are faulty estimates of the digital market proportion, not supported by other credible sources.

Question 2 data omit aspects of advertising for unhealthy products.

Q3 Finding: Digital food and drink ad spend is therefore substantially underestimated



	Question 4: What digital formats does food and drink advertising consist of?

Apply digital advertising format proportions for all sectors to food and drink advertising.
	Food and drink advertising spend skews heavily towards display, particularly native, not search

Q4 Finding: The digital advertising format most frequently used by food and drink is miscalculated



	Question 5: How many food and drink digital ad “impressions” are there in total?

Divide the overall advertising spend by the price of ads to estimate the number of ads. Do this using the spend splits applied under Question 4; divide by CPM (Cost per Mille)

Government Model result: Estimate 22 bn UK digital food/drink ad impressions
	- Question 4 assumption is inaccurate.

- CPM is fading in use, compared to CPC (Cost per Click)

- Food and drink favours native ads (16 x cheaper than banner display) in social media.

Q5 Finding: The total number of food and drink ads is underrepresented



	Question 6: How many UK digital HFSS ads are there?

Desktop banner display data show that 59% of food and drink ads are HFSS. Apply this to all digital food and drink ads. Government Model result: Estimate 13 billion digital HFSS impressions
	Desktop banner display ads just 9% of digital market; food/drink advertising favours social media, i.e., native and display; ads in mobile (which young people favour) differ from desktop.

Q6 Finding: The number of unhealthy ads is underrepresented



	Question 7: What proportion of UK HFSS digital ads are seen by children?

Apply panel survey data to estimate proportion of HFSS impressions seen by children: 5.3%

Government Model source: Kantar CrossMedia tool.

Final Government Model result: Estimate 0.73 bn HFSS impressions seen by children in UK annually
	CrossMedia Kantar panel survey data assume generic viewing patterns—yet digital advertising is targeted.

Also, 19% of the UK population are under 16 years and are active internet users; estimating 5% views appears very low.

Final finding: Child exposure to unhealthy ads is very substantially underrepresented, by at least a factor of 10.
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