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The purpose of the paper is to provide an ex-ante evaluation of banning price promotions for discretionary foods (e. g., such as confectionary, crisps, biscuits, sweet and savory snacks, cakes) in Scotland. The methodology consisted of the estimation of demand systems by socioeconomic groups (i.e., lifestage and income groups) for 19 food groups using a highly product disaggregated dataset. These results were used to simulate scenarios consisting of eliminating price promotions on the discretionary food products for the entire sample and by group and analyzing nutritional results. The results indicated a net impact of reducing energy by 651 kcal per capita per week (C.I. −695, −608)1. Similar results were found for macro nutrients. There were some significant differences across different income and lifestage groups, with kcal energy reductions being significantly greater amongst household with lower income, and in households where respondents were aged 45 years or over. The analysis concluded that restrictions on the promotion of foods considered to be high in saturated fat, sugar, or salt (HFSS) are seen as one measure to improve the overall nutritional quality of foods consumed. Results indicate that restricting promotions has the potential to reduce the number of calories, sugar, saturated fats and sodium for most food groups.
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INTRODUCTION

An enduring issue for all health care systems is that increasing demand for health care continues to outstrip the amount of resources available. There are many reasons for this excess demand, but one key factor relates to the health behavior of the population in terms of engagement with a healthy lifestyle (1, 2). Poor diet and low levels of physical activity increase the likelihood that an individual will become overweight or obese, and the subsequent impact on health care systems and the economy is a growing concern (3, 4). Changing behavior is challenging however, as highlighted in the Foresight Report (1), where it was noted that “obesity is linked to broad social developments and shifts in values, such as changes in food production, motorized transport and work/home lifestyle patterns… the technological revolution of the 20th century has left in its wake an ‘obesogenic environment”'.

A key policy implication that arises from recognition of the strong relationship between environmental factors and obesity is that universal policies that apply to whole population groups, such as taxation, subsidies, regulation, reformulation and labeling are now being more heavily promoted, developed and tested in many countries (5–7). Recent examples include the introduction of a new tax on sugar-sweetened beverages in the UK from 2018 (8, 9). An additional policy being considered in some countries is restrictions (i.e., banning) on the promotion or advertising of foods considered to be high in saturated fat and/or sugar and/or salt (10–12). For example, within Scotland, as part of a Diet and Healthy Weight Delivery Plan (13), policy-makers are considering the introduction of new restrictions on the advertising of price promotions such as multi buys and other promotions of value (e.g., temporary price reductions, buy one get one free, Y for £X such as 2 of the products for £5) for discretionary foods such as confectionary, crisps, biscuits, sweet and savory snacks, cakes, pastries and puddings, some non-alcoholic drinks, and ice-creams (14). However, to the best of our knowledge, currently there is no published evidence available of the effectiveness of such banning on household expenditure or on the impact on overall calorie and nutrient intake. The aims of this paper, therefore, are to estimate the reduction in the purchase of discretionary foods (and associated reductions in calories, total fat, saturated fat, sugar and salt) that could arise as a consequence of banning the promotion and marketing of discretionary foods, after taking into account changes in the purchase of other non-discretionary foods. In addition, the impact on different households, categorized by income and demographic structure, is also assessed.



METHODS


Data

Data from the Kantar Worldpanel (KWP) for Scotland from 2013 to 2018 were used. This dataset provides information about purchases at the level of products by households and whether they were made under a promotion (e.g., x GBP pounds less). It also includes product nutrient data (i.e., back or side of packaging nutrition). The available nutrients in the dataset were calories, proteins, carbohydrates, sugar, fats, saturates, fiber and sodium.

The KWP data are the largest available source of individual household data for Great Britain. KWP is a continuous consumer panel which is geographically and demographically representative of Great Britain. KWP recruits a representative sample of households with respect to household size, number of children, social class, geographical region and age group and collects socio-demographic data such as household income, occupational class and education. KWP panel members scan and report all purchases of food and drink brought into the home, as well as providing till receipts which verify the purchases made and provide price information. The KWP dataset covers all outlets where purchases of food and drink to bring home can be made. This includes supermarkets, corner shops and online purchases. It does not include purchases that are consumed away from home, although these only account for about 10% of total food and drink energy (15, 16).

Nineteen food categories were included in the analysis and were classified into categories of discretionary or non-discretionary foods. Discretionary foods are defined as foods and drinks not necessary to provide the nutrients the human body needs, but that may add variety to a person's diet (14); they include take home confectionery, biscuits, take home savories, cakes, pastries, and sugar morning goods, total puddings and desserts, take home sugary drinks, edible ices and ice creams. Non-discretionary foods are all other remaining foods and include dairy products, meat and fish, fats and eggs, fruit, vegetables, grains, prepared ready to eat foods, sugar and preserves, condiments and sauces, low calorie soft drinks and juices, alcoholic beverages and a numeraire category including all the other products (i.e., non-food).

The total number of observations for the analysis was 9,737 households. We calculated annual household food expenditure data, and to eliminate the difference in the number of weeks that households were observed, the data were expressed as per capita weekly averages. Only households that were observed a minimum of 40 weeks in a year were included in the analysis. To examine socioeconomic differences in household expenditure, households were classified into five household gross income bands (under £30,000, £30,000–£39,999, £40,000–£49,999, £50,000–£59,999, £60,000 or over) and five life stage groups: pre-family, young family, middle family, older family and 45+ without children2 The sample characteristics are presented in Table 1.


Table 1. Sample characteristics.
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Statistical Analysis

A simulation approach was used to identify the potential impact of removal of current promotions of discretionary foods. The estimates are derived from a method published in Drèze et al. (17), who used a modified version of Deaton and Muellbauer's Almost Ideal Demand System (AIDS) consumer demand model (18).

The AIDS model involves estimation of the expenditure shares (proportions with respect to the total grocery shopping expenditure across the 19 food categories, plus a miscellaneous category for all non-food purchases) of consumers' budget spent on each food and non-food category. These are estimated as a function of prices, total expenditure on groceries in real terms and an indicator of whether products within categories are on promotion. Thus, we calculate a value for the expenditure, price, and promotion of each food category for each household. For each category, the share equation consists of the following effects:

[image: image]

The simulation involved the subtraction of the promotions advertising effect and then re-computing the category shares, keeping the income and prices constant. Total expenditure per category was then calculated by multiplying the new shares by the total expenditure on groceries. Dividing the expenditure by the average price of the category provided the resulting quantities. To compute the energy and nutrients, the quantities were multiplied by the energy and nutrient coefficients.

Following (19), expenditure, price and promotion values were computed as follows:

Category Expenditure [image: image]
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Category Price [image: image]
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Category Promotion [image: image]
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Where:

[image: image] = 1 if product s was on promotion at time t; 0 otherwise.

pst = price of product s during time t.

[image: image] = quantity of product s bought by household h at time t.

s = number of individual products in category g.

t = time period from 1...T.

The weights associated with products, [image: image]will be calculated as follow:

[image: image]

The model comprised the estimation of the shares of consumers' budget spent on category g in time t (Wgt) given by eq. (5):

[image: image]

where [image: image] is the expenditure share allocated to category g by household h, [image: image] are the prices encountered by household h for each of the n categories (j = 1..n), [image: image] is the expenditure of household h and [image: image] is a price index.

The use of average prices (as in the case of unit values, i.e., the ratio between expenditure and quantity) because it contains a price component and a quality choice component [e.g., Deaton, (20)], as the same food category is generally available at different quality and price levels. When aggregated prices are used as regressors in demand equations, they generate an endogeneity problem producing biased parameters. To solve the issue, this paper follows the approach by Capacci and Mazzocchi (21). They started from the following equation for each price category:

[image: image]

Where zlh are household characteristics variables, qjh are quantities and pj are the prices; ωj0, ωjl and μj are parameters and ujh is a normal error term. Equation (6) decomposes the aggregation in: the quality, the price and the quantity effects. Assuming that a cluster of households which belongs to the same geographical area and time period face the same prices, it is possible to estimate the parameters using a within cluster equation (where k indicates the cluster) due to the fact that prices and the category-specific coefficient ωj0 are canceled out. Thus, prices were estimated as in eq.:
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The price index [image: image] was approximated by the Stone price index (i.e. [image: image], making the budget share equation to be linear in the parameters. The system (22) was estimated by iterative seemingly unrelated regressions and imposing constraints related to adding up, homogeneity and symmetry (8)3:

[image: image]

For any lifestage group, the nutritional changes for nutrient i, for food category g, due to the measures were evaluated at the means of the variables using the following formula (9):

[image: image]

Where D is the number of discretionary categories, [image: image] is the average promotion for food category j, [image: image] is the average expenditure, [image: image] is the average price of category g and ℵig is nutrient i coefficient (e.g., saturates per 100 grams) of category g. Note that promotions for products that are not discretionary are supposed to still be in place.




RESULTS

Table 2 shows the evolution of the share of sales of discretionary foods at full price (i.e., no promotion) and under each type of promotion from 2013 to 2018. There are two important trends. First, an increasing proportion of foods are sold at full price (the only exceptions are edible ices and ice creams). Second, temporary price reductions are more common in comparison to other types of promotions; across all years they are the most common type of promotion for all discretionary categories.


Table 2. Share of sales at full price and promotion by discretionary foods.
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Supplementary Tables 13–19 present the information about the importance (share) of the sales under the different promotions on the total sales of discretionary foods for the period 2013 to 2018. They also measure the contribution of promotions to the sales of each category. All the categories, except for “Edible ices and ice cream”, show that an increasing proportion is being sold under no promotion (i.e., at full price). In the case of Edible ices and ice cream, the proportion sold under full price remained stable during the period.

Considering the different types of promotions, temporary price reductions appear to be the most important type, but there are some differences by category. For 2018, the share of temporary price reduction ranges from 16.4 per cent (Supplementary Table S16, Ambient cakes and pastries) to 35.2 per cent (Supplementary Table S15, Take home savories), although in most of the categories the proportion is above 30 per cent. Y for £X promotions are next in importance but appear much lower in share compared with temporary price reductions.

The contribution to growth analysis breakdowns the growth on each category by the contribution of full price and the different promotions. There is no consistent pattern across categories and over time (i.e., a type of promotion that always contributes positively to sales).

Table 3 presents the net change (i.e., the sum of changes in discretionary and non-discretionary foods) in energy, sugar, fat, saturates and sodium estimated to arise following a restriction of the promotion of discretionary foods. The results indicate a reduction in energy of about 651 kcal per capita per week (C.I. −695, −607), i.e., about 87.6 kcal per capita per day or 4.4 per cent of a daily diet of 2,000 kcal.


Table 3. Net results of the simulation on discretionary foods (Changes are in per capita per week terms).
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As shown in Table 3, the discretionary categories show similar results in terms of direction of change relating to energy and nutrients. The reduction in nutrients is partially compensated by the increase in quantities in non-discretionary food and drinks (i.e., other food and drinks) but not enough to offset the reductions achieved from the discretionary products. This indicates that the impact overall is a reduction of the purchase/consumption of discretionary foods considered to be high in fat, sugar and salt.

Tables 4, 5 show the results in terms of net changes in energy and nutrients by different socioeconomic classifications (income and lifestage).


Table 4. Net results of the simulation on discretionary foods-by income classification (Changes are in per capita per week terms).

[image: Table 4]


Table 5. Net results of the simulation on discretionary foods-by lifestage classification (Changes are in per capita per week terms).
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The simulations show that all the groups display a reduction in energy and nutrients. For income group, Table 4 shows that the range of net reduction in energy is from approximately 359 kcal (C.I. −624, −158) (highest income group) to about 757 kcal (C.I. −891, −623) (second lowest income group). The decrease in sugar ranges from about 39.7 g (C.I. −63, −14) (highest income group) to around 90.6 g (C.I. −98, −83) (lowest income group). The highest income group and the second lowest income groups provide the limits for fats [about 5.9 g (C.I. −20, −3.2) to 26.1 g (C.I. −33, −19)] and saturated fats [about 3 g (C.I. −10, 2.4) to 14.3 g. (C.I. −18, −11)]. In the case of sodium there are few differences by income group. There is a statistically significant difference in energy reduction between the two lowest income groups and the highest income group in terms of energy intake. Also, statistically significant differences are observed in reductions in sugar, fat and saturates between the two lowest income groups and the highest income group.

For lifestage group, Table 5 shows that the range of net reduction in energy is from around 408.2 kcal (C.I. −575, −242) (middle family) to approximately 724.3 kcal (C.I. −787, −661) (45+ no children). The decrease in sugar ranges from about 55.1 g (C.I. −73, −37) (middle family) to around 75.2 g (C.I. −82, −69) (45+ no children). The limits for fats [approximately 12.2 g (C.I. −21, −3) to 25.4 g (C.I. −29, −22)] are found amongst the middle family and 45+ no children groups, whilst for saturated fats [about 7.5 g (C.I. −12, −3) to 13.7 g (C.I. −17, −10)] are for middle family and pre-family. For sodium there are few differences as in the case by income group. There is a statistically significant difference in energy reduction between the 45+ lifestage group and the young, middle and older family groups. In terms of nutrients, there are statistically significant differences in reductions in fat, saturates and sodium between the 45+ lifestage group and the young and middle family groups.

Table 6 provides the simulation results of the substitution from discretionary food toward non-discretionary food and drink (the details are in Table A4). This is measured in terms of energy and nutrients from the purchases of other food and drink categories. The change in promotions generate a positive substitution effect increasing the share of non-discretionary products and compensating partially the reductions in energy, sugar and fat coming from the reduction of discretionary products. Based on the details presented in Table A4, almost all the categories show increases in energy and nutrients except in the case of ready meals, which shows a slight decrease. The highest increases in terms of energy are produced by fats and eggs (about 120.9 kcal.), which also shows the highest increases in fats (about 13.0 g.) and saturates (about 5.2 g.). The highest increases in total sugar come from fruit (about 4.6 g.) and vegetables (about 3.3 g.).


Table 6. Net results of the simulation on other non-discretionary food and drinks (Changes are in per capita per week terms).
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DISCUSSION

The analyses suggested that a policy to restrict all price promotions of discretionary foods have the possibility to result in a net change of about −651 kcal (C.I. −695, −608) per capita per week (i.e., about −86.7 kcal per capita per day or approximately 4.4 per cent of a daily diet of 2,000 kcal) taking account of substitution of different items within food category and between food categories). This indicates that the measure due to the reduction in calories, sugar, saturated fats and salt has the potential to reduce obesity related deaths such as cardiovascular deaths.

All the nutritional categories showed similar results (calories, sugar, fat, salt), which indicates that the impact of restricting/banning promotions could be positive in terms of reductions of the purchase/consumption of foods high in fat, sugar and salt. It should be noted that the reduction in nutrients observed on the discretionary foods was only partially compensated by the increase in quantities in non-discretionary food and drinks (i.e., other food and drinks).

With regard to energy and nutrients from the purchases of other food and drink categories, almost all the categories show increases in energy and nutrients except in the case of ready meals, which shows a slight decrease. The highest increases in terms of energy are produced by fats and eggs (approximately 120.9 kcal.), which also shows the highest increases in fats (about 13 g.) and saturates (about 5.2 g.). The highest increases in total sugar come from fruit (around 4.6 g.) and vegetables (around 3.3 g.).

Given that no country or jurisdiction has restricted or banned the promotion of discretionary foods, it is difficult to compare our results with findings from previous studies [an exception is (9), although they only analyse promotions on soft drinks]. However, there is a large literature on the positive effect of price promotions on the purchases of discretionary foods, and there is consistent evidence that promotions are effective in increasing sales (i.e., the effect of applying promotions, not eliminating them). For example, Nakamura et al. (21) found that after controlling for reference price, price discount rate, and brand-specific effects, the increase in sales associated with price promotions was larger in less-healthy than healthier food categories. They argued that since less-healthy products (e.g., confectionary products) were often less perishable than healthier products (e.g., fruits and vegetables), they were more stockpiled as a result of price promotions. Similar findings were shown by Watt et al. (23), who recommended that policies removing or restricting the use of price promotions across the food sector needs to be evaluated for consumption and health effects. A more recent systematic review (24, 25) assessed the prevalence of healthy and unhealthy food and beverage price promotions and their influence on shopper purchasing behavior and found that price promotions were more common for unhealthy foods and beverages and that a greater proportion of price-promoted purchases were for unhealthy compared with healthy products. They thus suggest that policies aimed at reducing the prevalence and/or influence of price promotions on unhealthy foods and beverages might shift consumer purchasing away from unhealthy products.



FINAL REMARKS

The results reported in this paper were derived from data collected within Scotland. The strength of the study is that the estimation is based on a large sample for Scotland that shows variability in prices, expenditure and purchases under promotion. This is the only dataset that provides information about whether food and drink purchases were made under promotion. Standard errors and 95 per cent confidence intervals of the impact estimates indicate that the results are robust for all the studied groups.

The study considers all price promotions, some of which are likely to be retained in any future policy (e.g., temporary price reductions). This suggests that the modeled impacts may be best viewed as an upper bound on the overall actual impacts that would follow from an introduction of promotion restrictions for discretionary foods.

An important question relates to the transferability of study results from one country to another. There are many factors that can influence transferability, and these include the size and type of promotions, the characteristics of the study populations, differences in access to supermarkets and other retail outlets, between country differences in taxation, pricing, and differential regulation of food and drinks, including the relative availability of “unhealthy” and “healthy” food and drinks within supermarkets and other outlets. More generally, is has been noted that it is important to consider enabling policies, or the system-wide policy context where interventions are designed and delivered factors (25). Therefore, further studies using datasets beyond those limited to Scotland would be a welcome addition to the evidence base on the impact of promotion restrictions.

A limitation of the analysis is that it was only possible to include food bought for consumption in the home. According to the most recent information from Defra's Family Food 2017/18 (16), household consumption accounted for about 1,737 kcal and out of home consumption 202 kcal (approximately 10.3% in the UK and 10.4% in Scotland). It is unclear how restriction of promotions of discretionary foods bought in supermarkets and other retail outlets would impact on purchases of out of home foods. Further data analysis of out of home purchases would be required to assess these impacts.

In conclusion, the results indicate that restricting the advertising of promotions has the potential to reduce the number of calories, sugar, saturated fats and sodium (even when considering the substitution effects) for most food groups. However, it should be noted that the results are aggregated across all price promotions, some of which are likely to be retained in any future policy (e.g., temporary price reductions). This suggests that the modeled impacts may be best viewed as an upper bound on the overall actual impacts that would follow from an introduction of promotion restrictions for discretionary foods.



DATA AVAILABILITY STATEMENT

The data analyzed in this study is subject to the following licenses/restrictions: The Kantar Worldpanel dataset is proprietorial data and by contract we cannot disclose them. Nevertheless the Supplementary Tables contain a detailed analysis of the data. Requests to access these datasets should be directed to cesar.revoredo@sruc.ac.uk.



AUTHOR CONTRIBUTIONS

CRG planned the study, prepared the dataset, wrote the estimation, and simulation routines. PM wrote the manuscript. PN co-wrote the manuscript and prepare a literature review. FA estimated the first version of the models and compile part of the literature. WD estimated the price equations and re-estimated the models. All authors contributed to the article and approved the submitted version.



FUNDING

This paper was funded by the Scottish Government via the research project Economic Modelling, Reducing Health Harms of Foods High in Fat, Sugar or Salt (reference JUN358629) and the Scottish Government Strategic Research Programme 2022–27, Project - Assessing the impact of dietary health interventions for driving long-term positive changes in diet and nutrition in Scotland.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fnut.2022.874018/full#supplementary-material



FOOTNOTES

1C.I. stands for confidence intervals at 95 per cent. The negative numbers in parenthesis represent the limits of the interval and the negative sign represents a decreases.

2The lifestage categories classify households by the age of the head of the household and the presence of dependent children in the household. The ‘pre-family' are from 16 years old to 34 years old without children (childless couples over the age of 35 years are automatically included in the empty nester); ‘young family' same age but with children; ‘middle family' are 35 years old to 44 years old with children; ‘older family' are those older than 44 years old and with children and 45+ without children is the remaining group (i.e., other dependents, empty nester and retired). All the classifications were provided by Kantar Worldpanel with the dataset.

3The model was estimated as a cross section. A preliminary version was estimated using fixed effects (i.e., as a panel data model); however, due to the similarities in the results, this paper uses the cross section to increase the number of observations as in the panel dataset those households with only one observation are eliminated from estimation. The full regressions for the different groups are presented in the Supplementary Tables S1–S11; the price equations are presented in Supplementary Table S12.
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