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Abstract

Context Corporate engagement with food and beverage companies who produce food associated with health
harms is a divisive topic in the global nutrition community, with high-profile cases of conflict of interest increas-
ingly coming under scrutiny. There is a need for an agreed method to support health organizations in deciding
whether and how to engage with large food and beverage manufacturers.

Aim The aim of this study was to develop a method to quantify the proportion of sales from food and beverage
companies that are derived from unhealthy foods to support organizations in determining which companies might
be considered high-risk for engagement.

Methods The 2015 WHO Euro nutrient profile model was applied to 35,550 products from 1294 brands manu-
factured by the top 20 global food and beverage companies from seven countries (Australia, Brazil, China, India,

South Africa, UK and USA). For the purpose of this study, products that met the WHO Euro criteria were classified

as "healthier”and those that failed were classified as “unhealthy” Products were grouped by brand and weighted

by the brand’s value sales for 2020. The primary outcome was the proportion of each company’s sales that were classi-
fied as unhealthy and healthier by company and category.

Results Overall, 89% of the top 20 companies’brand sales were classified as unhealthy. For every USD$10 spent

on the top 20 companies'brands, only $1.10 was spent on products considered healthier. All companies saw

the majority of their sales come from unhealthy foods, including soft drinks, confectionery and snacks. None of Red
Bull or Ferrero's sales were classified as healthier and less than 5% of total sales were healthier for Mondeléz, Mars,
and PepsiCo. Some companies had higher proportions of sales deriving from healthier products, including Grupo
Bimbo (48%), Danone (34%) and Conagra (32%), although the majority of their sales were still derived from unhealthy
foods.

Discussion The results presented in this study highlight the reliance the leading food and beverage companies
have on sales of unhealthy products that are contributing to diet-related disease globally. The method and steps we
have laid out here could be used by organizations in the global health community to identify companies that have
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conflicts of interest when it comes to engaging with governments, international organizations and public health bod-

ies on issues of policy and regulation.

Background

Good nutrition is vital to health and development. There
are only seven years remaining to achieve the United
Nation’s Sustainable Development Goals of ending food
insecurity and malnutrition in all forms [1], yet in recent
years progress has slowed and global food security has
deteriorated [2]; 200 million children under the age of
five are still affected by stunting or wasting, and an esti-
mated 39 million are overweight — this number grows to
340 million overweight children aged 5-19 years [3]. Two
in five adults are overweight or obese globally [3] and
nearly three quarters of overweight children live in low-
and middle-income countries [4].

Multinational food producers, manufacturers and
retailers dominate the global food system. While new
agricultural techniques and food processing technologies
have increased affordability and accessibility to foods rich
in essential nutrients [5], it also means that diets across
the globe have become dominated by highly processed
unhealthy foods [6—8]. Many multinational food compa-
nies have committed to socially responsible initiatives,
such as not marketing products high in fat, sugar and salt
(HESS) to children, providing labelling on the front and
back of the pack and moderating nutrition claims [9, 10],
although these voluntary agreements are not considered
to be effective at safeguarding the population’s health
[11]. Initiatives such as the Access to Nutrition Index
have attempted to independently assess the world’s larg-
est global food and beverage manufacturers with regards
to governance and management; the production and dis-
tribution of healthy, affordable, accessible products; and
how they influence consumer choices and behavior [12].

The public health community — be that UN-agencies,
research institutions, scientific committees or non-gov-
ernmental organizations — already treats the food and
beverage industry with caution, not only to protect their
work from conflicts of interest, but also to avoid reputa-
tional risk. Recently there have been several cases of food
and beverage companies being involved with high-profile
events and organizations that have led to negative global
media attention with consequent risks to their core mis-
sions, including through the UN Food Systems Summit
[13], COP27 [14], the International Union of Nutrition
Scientists [15], the Academy of Nutrition and Dietetics
[16] and the European Congress on Obesity [17].

Previous research has established methods to assess
the healthiness of the leading food and beverage com-
panies’ portfolios [18] [19] [20] but a substantiated

method for the global health community to identify the
food and beverage companies whose core business —
their product portfolios and sales — contribute the most
towards unhealthy diets and diet-related disease globally
is needed. This is especially true of large multi-national
companies; the retail sales of the top 20 global packaged
food and soft drinks companies exceeded US$7.7 billion
in 2022, representing 22% of global market share [21],
and it is these big companies and their brands that are
most likely to approach international organizations with
opportunities of fundraising, sponsorship, partnership
and policy engagement. There is a need from the inter-
national nutrition community for a quantitative method
that can be used by organizations to guide their princi-
ples of engagement with the food industry.

Nutrient profiling is “the science of classifying and
ranking foods according to their nutritional composition
for reasons related to preventing disease and promot-
ing health” [22]. The WHO Euro nutrient profile model
(NPM) is designed to be used by governments to iden-
tify which foods may and may not be marketed to chil-
dren [22]. The model considers whether products exceed
thresholds for energy, total fat, saturated fat, trans fats,
salt, and total sugars and whether the products contain
added sugars or non-sugar sweeteners (NSS). If products
exceed a threshold or contain added sugars or NSS, they
cannot be marketed to children. The WHO Euro NPM
is often seen as the “standard” NPM [22] and has been
widely used in the literature, including in validation stud-
ies [23].

The objective of this study was to develop a method
that quantifies what proportion of a food and beverage
company’s core business comes from unhealthy products
using the WHO Euro NPM, with the aim of informing
global health organizations’ principles of engagement.

Methods

Data sources

Data on the value sales of packaged food and soft drink
brands, expressed as United States Dollars (USD), for the
top 20 global companies were sourced and used under
licence from Passport GMID, Euromonitor Interna-
tional and accessed via the Bodleian Library, University
of Oxford [24]. For brevity, this is hereafter referred to as
‘sales data! The sales data are subject to licencing terms
and therefore cannot be made open access with this

paper.
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The FoodSwitch database from The George Institute for
Global Health was used to source nutrition composition
data. FoodSwitch captures images of packaged foods and
beverages using a bespoke mobile application, allowing
for the extraction and collation of key food labelling and
composition data [25]. Product information is controlled
with an established quality assurance protocol, reviewed
and categorised into the database and has been explained
in further detail previously [25]. FoodSwitch data were
used to source data on nutrient content per 100 g/ml
(including energy (kcal/k]), carbohydrate, total sugars,
protein, fat, saturated fat, fibre and salt) and ingredients
information.

Data analysis

Sales data were used to identify the top 20 packaged food
and soft drink companies globally. The brands manufac-
tured by each of these companies were identified in the
FoodSwitch database for seven countries: Australia, Bra-
zil, China, India, South Africa, UK and USA. These seven
countries were selected as they are a leading market in
each geographic region of the world.

The WHO Euro NPM is used by governments in the
European region to test whether or not foods should be
subject to marketing restrictions to children because they
are unhealthy. The First Edition (2015) of the WHO Euro
NPM covers 20 pre-packaged food categories that are
designed for consumption by children aged 5 years and
over [22]. Prepared baby foods and infant formulas are
not covered by the model and were excluded from this
analysis, given they are not for the consumption of the
whole population and are subject to their own marketing
restrictions. Sales data on whole fresh and frozen meat
was not available and also excluded. Non-food brands
that are manufactured by the top 20 companies, such as
pet food and home care products, and alcohol and low-
alcohol products, were also excluded from this study.

All foods in the FoodSwitch database had a WHO Euro
category pre-assigned and each brand in the sales data-
base was also assigned a WHO Euro category name. The
WHO Euro NPM thresholds for energy, total fat, satu-
rated fat, total sugars, added sugars, NSS and salt were
applied to each product on a per 100 g basis to assess
if it would pass the model and be eligible to market to
children — these thresholds can be found in Additional
file 1. For the purpose of this study, if a product failed the
model, it was classified as ‘unhealthy’ If a product passed
the model, it was classified as ‘healthier’,

The main outcome variable was the proportion of
each company’s value sales (USD) that was derived from
brands that were classified as ‘unhealthy’ by the NPM.
Analyses for this study were completed in RStudio ver-
sion 2022.07.2.
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Calculating the proportion of unhealthy sales by company
We weighted each product by its brand sales values.
Where brands were matched with more than one prod-
uct variant (e.g. different flavor variants), each product
was considered to have equal sales, that is the brand sales
value was divided by the total number of products in that
brand.

To aid other organizations in being able to use and
adapt these methods for their own specific needs, we pre-
sent a step-by-step guide—including alternative sources
of data and a working example of how to calculate the
proportion of unhealthy sales—in Fig. 1 below.

Results

A total of 35,550 products belonging to 1294 brands
manufactured by the top 20 companies were included
in the analysis for all countries (Table 1). A total of 316
brands, representing 12.1% of value sales, could not be
matched to nutrition information and were excluded
from this analysis.

There was great heterogeneity in the level of diversity
of companies’ product portfolios (Fig. 2). Revenue for
some companies e.g. like Red Bull and Ferrero, came
from only one or two categories, while others had a much
more diverse product range e.g. Nestlé and Kraft Heinz.

Overall, 89%% of the top 20 global food and bever-
age companies’ brand sales were classified as unhealthy
according to the WHO Euro NPM. This means that for
every USD$10 spent on the top 20 companies’ brands,
only $1.10 was spent on products that are healthy enough
to be marketed to children under the WHO Euro NPM.

All of Red Bull or Ferrero’s brands were classified as
unhealthy, while 95% of sales came from unhealthy prod-
ucts for five companies — Mondeléz, PepsiCo, Suntory,
Mars, and Keurig Dr Pepper whose portfolios and sales
are dominated by confectionery, biscuits and cakes, and
soft drinks. Grupo Bimbo was the company with the
highest proportion of sales deriving from healthier prod-
ucts, at 48%, followed by Danone (34%) and Conagra
(33%) (Fig. 3).

The WHO-Euro NPM does not permit the marketing
of chocolate or sugar confectionery; cakes, biscuits and
other sweet bakery products; edible ices and ice cream;
energy drinks; and juices, therefore all sales from these
categories were classified as unhealthy (Fig. 4). Category
level results are presented for each company in Addi-
tional file 2. There were two product categories where
the majority of sales were for healthier products, fresh
and frozen fruit and vegetables (100%) and bread prod-
ucts (51%). Pasta, rice and grains (49%), butter, fats and
oils (46%) and readymade and convenience foods (42%)
also had a relatively higher proportion of healthier sales.
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Step 1: Identify source of sales data
Two types of sales data can be used to quantify what proportion of a company’s sales are healthier and unhealthy; either total value
sales, expressed in dollars, or volume sales expressed in tonnes or litres. Sales data can be expressed at the product (e.g. Milka
hazelnut 200g) or brand level (e.g. Milka) or a category level (e.g. chocolate confectionery).

Potential sources of commercial sales data and their strengths and limitations are outlined in a published World Health Organization
(WHO) Technical guide [31], and example sources include Kantar, Euromonitor and Nielsen. Category-level and brand-level data may
be more widely available and less costly than data at the individual product level. In this study we used brand data due to cost.

¥

Step 2: Identify source of nutrition composition data
Nutrition composition data, or product information data, provide information on the energy and nutrient content per 100g/ml or per
serving of individual food and drink products. Ingredients information can also identify the use of non-sugar sweeteners and other
individual ingredients of interest.

Many countries have national reference food composition tables, although these often provide data on generic foods, rather than
details of individual branded products. Commercial sources of composition data are outlined in a WHO Technical Guide [31], with
example sources being Kantar, Brand Bank and GS1.

\ 4

Step 3: Select countries
Different organizations and agencies will have a different geographical focus. Commercial data is available for most countries.
Smaller countries that cannot access data for their own market might want to use data from a comparable, larger market in the same
region. For regional or global analysis where resources are limited, using one leading country per region can help make data costs
more manageable. For example in this study, we used data from the leading seven countries in each geographic region to build up a
global picture (Australia, Brazil, China, India, South Africa, UK and USA).

£

Step 4: Select companies
Different organizations and agencies will have different needs when it comes to selecting which companies to focus on. For example,
organizations might want to focus on one company at a time on an ad hoc basis as they are approached by the food industry with
offers of engagement, or they may want to consider including the leading countries in a specific market or region. For example in this
study, we identified the top 20 food and soft drink companies globally as these were the companies our project partners deemed
most likely to approach them with opportunities for engagement and partnership.

Step 5: Apply nutrient profile model

There are numerous nutrient profile models (NPMs) that are used by governments to classify or rank foods in relation to their
nutrient composition. These are used by governments for marketing policies or front of pack labelling, and can be used to assess
whether products are 'unhealthy' or not. The WHO and PAHO also have NPMs for each of their regions: European, Pan-American,

Eastern Mediterranean, African and South East Asian. For example, in this study we used the WHO-Euro model as it is recognised by a
UN-agency and has been extensively used in other studies. Depending on which NPM is being used, sales data and nutrition
composition data may need to be categorised to match NPM categories. Products that fail the NPM, or score below a certain
threshold, can be classified as unhealthy.

4

Step 6: Pair datasets
Once the nutrient profile model has been applied, the nutrient composition data and sales data will need to be matched based on
common identifiers between the two datasets. Common identifiers will vary depending on data sources, but usually include barcodes
and/or product, brand and category names.

4

Step 7: Calculate proportion of unhealthy sales
Calculate the proportion of each product or brand's sales that is classified as unhealthy according to the NPM. This can then by
summed up to present results at the company level. A working example using brand sales data is presented below.

|Company Brand Brand sales value |Product NPM: pass or fail
A 1 10 A Pass

A 2 10 B Fail

B 3 5 C Pass

B 4 45 D Fail

Company A: 50% of sales unhealthy (10/20)
Company B: 95% of sales unhealthy (5/50)

¥

Results
Proportion of unhealthy and healthier sales by brand, company and category

Fig. 1 Detailed guide to developing a tool to assess proportion of companies’sales from healthier and unhealthy foods
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Table 1 The number of products and brands included in
analysis by company

Company name Number  Numberof Numberof Categories
of brands products countries included
Campbell Soup 37 2633 3 9
Coca-Cola 114 1749 7 6
Conagra 46 2434 3 8
Danone 38 1197 5 5
Ferrero 59 2229 7 2
General Mills 53 2232 7 11
Grupo Bimbo 14 363 4 3
Kellogg 66 1128 7 5
Keurig Dr Pepper 14 661 2 2
Kraft Heinz 85 3373 7 11
Lactalis 53 923 7 8
Mars 102 2955 7 9
Mengniu 16 325 1 5
Mondeléz 150 2850 7 8
Nestlé 157 2908 7 11
PepsiCo 160 4098 7 10
Red Bull 10 91 7 1
Suntory 17 180 4 5
Unilever 91 3007 7 9
Yili 12 214 1 3
Total 1294 35,550 7 19
Bread Products -
Breakfast Cereals -
Butter, Other Fats and Oils -
Cakes, Biscuits, and Pastries -
Cheese -
g‘ Confectionery - B
o)) Edible Ices -
% Energy Drinks -
O Fresh and Frozen Fruit, Vegetables and Legumes -
'8 Juices -
u? Milk Drinks -
o Other Beverages .
T Pasta, Rice and Grains -
; Processed Fruit, Vegetables and Legumes -

Processed Meat, Poultry, Fish and Similar -
Ready-made and Convenience Foods -
Sauces, Dips and Dressings -

Savoury Snacks -.
Yoghurts and Other Dairy -

Campbell Soup -
Coca-Cola -
Conagra -

Danone -
Ferrero -

Fig. 2 Proportion of revenue by product category and company
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However, these categories represent a small amount of
total revenue when compared to the leading catego-
ries: other beverages, savoury snacks and confectionery.
Absolute sales by category and company are presented in
Additional file 3.

Discussion

The product portfolios of the world’s top 20 food and
beverage companies are dominated by confectionery,
savory snacks, biscuits, cakes and soft drinks, and 89% of
overall sales were from unhealthy foods that are high in
sugar, fat and salt. For every $10 spent on these compa-
nies’ products in 2020, only $1.10 was spent on healthier
products. Companies dependent on soft drinks and con-
fectionery saw very little — or in the case of Red Bull and
Ferrero, none — of their sales derive from brands classed
as healthier. Healthier categories, such as fresh fruit and
vegetable products and breads and other staples, repre-
sented a small proportion of overall sales.

It is increasingly important to protect the fundamen-
tal goals and reputations of public health bodies and
other organizations from association with food and
beverage companies whose revenue derives from prod-
ucts that contribute directly to the ill-health of popula-
tions worldwide. The methods presented in this paper
provide an objective and transparent means to assess
companies’ product portfolios and sales. We propose
that there are two main ways this paper can be used by
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All Companies -
Grupo Bimbo -
Danone -
Conagra -
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Unilever -
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Mondelez -
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Fig. 3 Proportion of brand sales that are classified as healthier and unhealthy by company
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other organizations. The first is that the method could
be adapted for use in other countries, with different sales
data, composition databases and nutrient profile models
that are specific to the organization’s needs and country
context. To aid this process, we have presented a detailed
step-by-step guide to the method (Fig. 1). The second is
that organizations could use the global results presented
here in this paper directly — they could be used to inform
their engagement policies and identify conflicts of inter-
est. These methods could also be used to inform advo-
cacy groups and policymakers about the extent to which
companies are contributing towards poor diets, and bet-
ter hold them to account. The finance community could

~
o

N
o
[
o
[=3
o

Percentage of Total Value Sales in 2020

Sales Type . Unhealthy . Healthier
Fig. 4 Proportion of sales classified as healthier and unhealthy by category

also use these methods when considering risk of invest-
ment and how vulnerable food and beverage companies
are to stricter health-related policies — including fiscal
measures — in the future.

However, it should be noted that the method described
here has only covered one element of a company’s busi-
ness practices: the healthiness of its product portfolio
and sales. Other elements that may be of importance to
other organizations and agencies include the marketing
practices, lobbying practices and influence on health and
diet policy at an international, national and regional level
of each individual company. Existing resources such as
ATNI's Global Index and Country Spotlight Reports [12]
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provide some insights into these practices. Organiza-
tions in the global health and nutrition community could
also consider setting a threshold for the proportion of
unhealthy sales food and beverage companies must meet
in order to engage with them. For example, it could be
an organisation says the minority of a company’s sales
must be from unhealthy foods (e.g. 49%, 25% or <10%) or
if repeated over time, could be based on an improvement
(e.g. a reduction of unhealthy sales by 50% over a given
time period). Setting and validating these thresholds
is something that warrants further research, and could
encourage companies to improve the healthiness of their
sales.

Strengths and weaknesses

While a theoretical typology for public—private engage-
ment in the nutrition sector has been published [26] and
UNICEF has published guidance on engaging with the
food and beverage industry [27], this is the first time an
objective and quantitative tool to inform engagement
decisions has been published. This study has wide geo-
graphical reach and includes data from seven food and
beverage markets from each region of the globe. Includ-
ing additional countries in the future would give fur-
ther insight into how leading multinational companies’
sales vary geographically. Repeating this study annually
would allow for companies’ progress to be tracked over
time. While it is the largest multinational companies that
are most likely to seek public—private partnerships and
memberships in multi-stakeholder platforms, this study
is limited by only including 20 companies. Nationally, a
different set of local manufacturers may approach organi-
zations with offers of corporate engagement which are
not covered here. We were not able to identify any exam-
ples of companies with the majority of their sales coming
from healthier products that might be considered lower
risk for organizations to engage with. Previous work in
nutrient profiling has demonstrated that companies with
portfolios dominated by dairy products often have over-
all “healthier” product offerings [28] and it may be that
in countries where dairy companies dominate (such as
in Europe), there may be cases of best practice to iden-
tify. However, there may be other factors that influence
engagement principles with dairy companies, including
their compliance with the international code of market-
ing of breast milk substitutes.

Euromonitor sales data cover the brands sold from
packaged food and soft drink categories in 80 countries
globally. The main limitation is that brand level sales data
(e.g. Yoplait yoghurts) had to be paired with the nutrition
information for individual products (e.g. Yoplait origi-
nal and Yoplait light). This meant that where a brand has
multiple product flavors/variants, sales of each individual
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product was weighted equally, when it may be that one
product variant/flavor represents more sales. Ideally,
product level, rather than brand-level, sales data could be
used, although there are limited data sources for product
level sales, and those that do exist have their own limita-
tions, including being expensive, having publication limi-
tations and high levels of imputation [29, 30]. This could
be overcome if companies were more transparent with
their data, although they are unlikely to want to report
individual product sales for fear of disclosing information
to their competitors. Reporting percentages instead of
absolute values ($) could help overcome this.

There were 316 brands that were excluded from this
analysis because they could not be paired with nutri-
tion composition data. This represents 20.0% of the
total number of brands, but only 12.1% of total sales,
suggesting that these were smaller brands with smaller
sales. There was geographical variation, with 97% of
sales data matched with nutrition composition data
in Brazil, compared to just 62% in China. These differ-
ences are down to three reasons: errors in the sales data,
where brands that are no longer sold in that market are
still listed; brands not being captured in the FoodSwitch
database; or differences in the translation of product
names between the sales and composition databases.
In the future, missing data could be reduced by using
product-level sales data that includes barcode, so that
products between databases could be better matched,
although more granular sources of sales data are often
prohibitively expensive [29, 30].

There are several NPMs that could have been used in
this study. The WHO has a different model for each of its
regions [31-33], and the Pan-American Health organiza-
tion (PAHO) also has an NPM [33]. There are also other
widely used models, including the UK Ofcom model [34],
Nutri-Score which is used widely across Europe [35],
and Australia and New Zealand’s Health Star Rating sys-
tem [36]. The WHO Euro NPM was used because it is
approved by a UN-agency;, is regularly used by research-
ers and using a single model allowed for a unified and
comparable method across countries globally. However,
depending on the geographies included, a country spe-
cific scheme may be preferable. It is important to note
that some other models, such as the PAHO NPM, are
stricter than the WHO Euro NPM [37] while others e.g.
UK NPM, that do not have thresholds for NSS and there-
fore class zero-calories soft drinks as healthier, are less so.

Comparison to other studies

There are other initiatives that score and rank food
and beverage companies based on their performance
in nutrition and health which have reached broadly
similar conclusions that the world’s largest food and
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beverage companies are focused on the sale of less
healthy products. The Access to Nutrition Initiative
(ATNI) [28] aims to rank global food and beverage
companies on their contribution to addressing malnu-
trition, including overweight and obesity, undernutri-
tion and micronutrient deficiencies based on a range of
areas, including commitments and practices in terms
of governance and management, healthiness of their
products based on the Health Star Rating, and how
they influence consumer behavior through labelling
and marketing practices. ATNI’s most recent Global
Product Profile examined the healthiness of the 25 larg-
est companies globally in 25 countries and found that
overall 31% of products would be considered “health-
ier” using the Australasian Health Star Rating system,
and that by using the locally-appropriate WHO NPM
that only 9% of products would be considered health-
ier. These results seem in line with the findings pre-
sented here and highlight that using a different NPM is
unlikely to change the main observation the majority of
the world’s top food and beverage companies’ sales are
from unhealthy products.

INFORMAS (International Network on Food and
Obesity/NCD Research, Monitoring and Action) [38]
has produced a series of company scorecards that
assess companies’ impact on the food system using the
Business Impact Assessment on obesity and nutrition
(BIA-Obesity) tool, with a focus on companies’ self-
reported nutrition policies, commitments, disclosure
and performance [39]. While these metrics are based
on business practices and companies’ commitment to
nutrition-related policies, they are not directly com-
parable to the quantitative analysis presented in this
study.

Conclusion

This study provides an objective and transparent method
to evaluate the nutritional risk profile of food and bev-
erage companies. It shows that the world’s largest busi-
nesses in the sector are heavily dependent on revenue
that is derived from the sales of unhealthy products. This
information may be valuable to organisations wishing
to assess the risk when considering partnerships. It can
also be used by public health organisations for advocacy
activities or to monitor and report on company commit-
ments to move towards healthier business practices.

Abbreviations
HFSS High fat, sugar and/or salt
NCD Non-communicable disease

NPM Nutrient profile model
UNICEF  United Nations Children’s Fund
WHO World Health Organization

Page 8 of 10

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512992-023-00992-z.

Additional file 1. WHO European Nutrient Profile Model categories and
nutrient thresholds.

Additional file 2. Proportion (%) of each company’s sales that are classi-
fied as unhealthy by category.

Additional file 3: Supplementary Figure 1. Absolute value sales (US$
million) that are unhealthy and healthier by company. Supplementary
Figure 2. Absolute value sales (US$ million) that are unhealthy and
healthier by category.

Acknowledgements
The authors would like to thank Margarida Simoes Bica for her help with trans-
lating product information for Brazil from Portuguese into English.

Authors’ contributions

LB, JJ, MR and ED conceptualized and designed the study. ED and YL collected
the data and LB, ML, YL and ED conducted the analysis with input from JJ and
KS. LB drafted the manuscript, with all co-authors providing feedback and
edits on multiple drafts. MR, ED and SJ provided supervision. All co-authors
read and approved the final manuscript.

Funding

This study was funded by UNICEF and National Institute for Health Research
(NIHR) Applied Research Collaboration (ARC) Oxford and Thames Valley. NIHR
ARC had no role in study design, data collection, analysis, interpretation, or
preparation of the manuscript.

Availability of data and materials

The data that support the findings of this study are available from Euromoni-
tor International and The George Institute for Global Health, but restrictions
apply to the availability of these data, which were used under license for the
current study, and so are not publicly available. Data are however available
from the corresponding author upon reasonable request and with permission
of Euromonitor International and The George Institute for Global Health.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
All authors declare that they have no competing interests.

Author details

'Nuffield Department of Primary Care Health Sciences, University of Oxford,
Oxford, UK. 2UNICEF, 3 United Nations Plaza, New York, USA. *Nuffield Depart-
ment of Population Health, University of Oxford, Oxford, UK. “The George
Institute for Global Health, Beijing, China. *The George Institute for Global
Health, UNSW, Sydney, Australia. SUNICEF Office for China, 12 Sanlitun Road,
Chaoyang District, Beijing, China. ’Department of Nutrition, Gillings School
of Public Health, The University of North Carolina at Chapel Hill, Chapel Hill,
NC, USA.

Received: 5 September 2023 Accepted: 8 November 2023
Published online: 01 December 2023

References
1. United Nations. Transforming our World: The 2030 Agenda for Sustain-
able Development. 2015 A/RES/70/1.


https://doi.org/10.1186/s12992-023-00992-z
https://doi.org/10.1186/s12992-023-00992-z

Bandy et al. Globalization and Health

(2023) 19:94

FAOQ, Ifad, UNICEF, WFP, WHO. The State of Food Security and Nutrition
in the World. Repurposing food and agricultural policies to make
healthy diets more affordable. Rome: FAQ; 2022.

World Obesity. Prevalence of Obesity 2022. Available from: https://
www.worldobesity.org/about/about-obesity/prevalence-of-obesity.
World Health Organization. WHO issues guidance on emerging double
threat of childhood obesity and undernutrition in low- and middle-
income countries 2013 . Available from: https://www.who.int/news/
item/05-06-2013-who-issues-guidance-on-emerging-double-threat-
of-childhood-obesity-and-undernutrition-in-low--and-middle-income-
countries. Cited 2023 23.02.23.

Augustin MA, Riley M, Stockmann R, Bennett L, Kahl A, Lockett T,
et al. Role of food processing in food and nutrition security. Trends
Food Sci Technol. 2016;56:115-25. https://doi.org/10.1016/].tifs.
2016.08.005.

Baker P, Friel S. Food systems transformations, ultra-processed food
markets and the nutrition transition in Asia. Glob Health. 2016;12:1-15.
da Costa Louzada ML, Ricardo CZ, Steele EM, Levy RB, Cannon G,
Monteiro CA. The share of ultra-processed foods determines the
overall nutritional quality of diets in Brazil. Public Health Nutr.
2018;21(1):94-102.

Rauber F, Louzada MLDC, Steele EM, Millett C, Monteiro CA, Levy RB.
Ultra-processed food consumption and chronic non-communicable
diseases-related dietary nutrient profile in the UK (2008-2014). Nutri-
ents. 2018;10(5):587.

Mondelez International. Nutritional Responsibility 2023 [23.02.23].
Available from: https://www.mondelezinternational.com/Snacking-
Made-Right/ESG-Topics/Nutritional-Responsibility.

. Nestle. Nutritional information and responsible marketing 2023. Avail-

able from: https://www.nestle.com/sustainability/nutrition-health/
knowledge.

. Erzse A, Karim SA, Foley L, Hofman KJ. A realist review of voluntary

actions by the food and beverage industry and implications for public
health and policy in low- and middle-income countries. Nat Food.
2022;3(8):650-63. https://doi.org/10.1038/543016-022-00552-5. PubMe
dPMID:W0S:000836643900001.

. ATNI. Access to Nutrition Index: Global Index 2021 2023 . Available

from: https://accesstonutrition.org/index/global-index-2021/. Cited
2023 15/06/2023.

. The Guardian.‘Corporate colonization”: small producers boycott UN

food summit 2021 . Available from: https://www.theguardian.com/
environment/2021/sep/23/small-producers-boycott-un-food-summit-
corporate-interests. Cited 2023 19.01.

. The Guardian. Cop27 climate summit’s sponsorship by Coca-Cola

condemned as ‘greenwash’ 2022 [cited 2023 19.01]. Available from:
https://www.theguardian.com/environment/2022/oct/04/cop27-
climate-summit-sponsorship-polluter-coca-cola-condemned-as-
greenwash.

. Harris J, Carriedo A, Freire W, Plessis LD, Yates J, Kadiyala S, et al. Conflict

of interest in nutrition conference financing: Moving towards solutions
after IUNS 2022. World Nutrition (WPHNA). 2022;13(4):54-63.

. The Guardian. Revealed: group shaping US nutrition receives millions

from big food industry 2022 . Available from: https://www.theguardian.
com/science/2022/dec/09/academy-nutrition-financial-ties-proce
ssed-food-companies-contributions. Cited 2023 19.01.

. Wise J. Obesity conference ditches Nestlé as sponsor after protests.

Bmj. 2023;380:737. https://doi.org/10.1136/bmj.p737. (Epub 20230331
PubMed PMID: 37001903).

. Jones A, Dunford E, Crossley R, Thout SR, Rayner M, Neal B. An Evalu-

ation of the Healthiness of the Indian Packaged Food and Beverage
Supply. Nutrients. 2017;9(10). Epub 20171009. doi: https://doi.org/10.
3390/nu9101103. PubMed PMID: 28991201; PubMed Central PMCID:
PMCPMC5691719.

. Dunford EK, Ng SW, Taillie LS. How Does the Healthfulness of the US

Food Supply Compare to International Guidelines for Marketing to
Children and Adolescents? Matern Child Health J. 2019;23(6):768-76.
https://doi.org/10.1007/510995-018-02693-1.PubMedPMID:30569302;
PubMedCentralPMCID:PMCPMC6924567.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34

35.

36.

37.

Page 9 of 10

Bandy LK, Hollowell S, Harrington R, Scarborough P, Jebb S, Rayner M.
Assessing the healthiness of UK food companies’ product port-

folios using food sales and nutrient composition data. PLoS One.
2021;16(8):e0254833. https://doi.org/10.1371/journal.pone.0254833.
(Epub 20210804 PubMed PMID: 34347807; PubMed Central PMCID:
PMCPM(C8336824).

Passport GMID database: Market sizes and company shares, packaged
food and soft drinks, global, 2022. Euromonitor International. Cited
01.02.2023. https://www.euromonitor.com/. Accessed 15 Nov 2023.
World Health Organization. WHO regional office for Europe nutrient
profile model. First edition, 2015. Available online: https://iris.who.int/
bitstream/handle/10665/366328/WHO-EURO-2023-6894-46660-68492-
eng.pdf?sequence=1. Accessed 15 Nov 2023.

Poon T, Labonte ME, Mulligan C, Ahmed M, Dickinson KM, l'Abbe MR.
Comparison of nutrient profiling models for assessing the nutritional
quality of foods: a validation study. Brit J Nutr. 2018;120(5):567-82.
https://doi.org/10.1017/50007114518001575.PubMedPMID:WOS:00044
3021800011,

Euromonitor International. Passport: Packaged food and soft drinks,
market statistics. 2019.

Dunford E, Trevena H, Goodsell C, Ng KH, Webster J, Millis A, et al.
FoodSwitch: A Mobile Phone App to Enable Consumers to Make
Healthier Food Choices and Crowdsourcing of National Food Composi-
tion Data. JMIR mHealth uHealth. 2014;2(3):e37. https://doi.org/10.
2196/mhealth.3230. (Epub 21.08.2014 PubMed PMID: 25147135).

Patay D, Ralston R, Palu A, Jones A, Webster J, Buse K. Fifty shades of
partnerships: a governance typology for public private engagement

in the nutrition sector. Global Health. 2023;19(1):11. https://doi.org/10.
1186/512992-023-00912-1. (Epub 20230221 PubMed PMID: 36804923;
PubMed Central PMCID: PMCPM(C9942354).

United Nations Children’s Fund (UNICEF). Engaging with the Food and
Beverage Industry: UNICEF Programme Guidance, 2023. UNICEF, 2023.
Accessed online: https.//www.unicef.org/documents/nutrition/engag
ing-food-and-beverage-industry. Accessed 15 Nov 2023.

Access to Nutrition Initiative. Product Profile: An assessment of the
nutritional quality of packaged foods and beverages sold in nine major
markets. 2018.

Bandy L, AdhikariV, Jebb S, Rayner M. The use of commercial food
purchase data for public health nutrition research: A systematic review.
PLOS One. 2019;14(1):e0210192-e. https://doi.org/10.1371/journal.
pone.0210192.

World Health Organization. Using third-party food sales and composi-
tion databases to monitor nutrition policies. Geneva: WHO Regional
Office for Europe; 2021. https://iris.who.int/bitstream/handle/10665/
339075/WHO-EURO-2021-1866-41617-56855-eng.pdf?sequence=1&
isAllowed=y.

World Health Organization. Nutrient profile model for the market-
ing of food and non-alcoholic beverages to children in the WHO
Eastern Mediterranean Region 2017. Available from: https.//www.
who.int/publications/i/item/WHO-EM-NUT-278-E#:~:text=It%20is%
20a%20critical%20tool,restricting%20food%20marketing%20to%
20children.

World Health Organization. WHO Nutrient Profile Model for South-East
Asia Region 2017. Available from: https://www.who.int/publications/i/
item/9789290225447.

World Health Organization. Nutrient Profile Model for the WHO African
Region: a tool for implementing WHO recommendations on the mar-
keting of foods and non-alcoholic beverages to children 2019. Available
from: https://www.who.int/publications/i/item/9789290234401.
Department of Health and Social Care. Nutrient Profiling Technical
Guidance. 2011.

Chauliac M. Nutri Score - The front of pack labelling scheme recom-
mended in France: Santé Publique France; 2018. Available from:
https://food.ec.europa.eu/system/files/2018-04/comm_ahac_20180
423_pres4.pdf.

Australian Government (gov.au). Health Star Rating System 2023 . Avail-
able from: http://www.healthstarrating.gov.au/internet/healthstarrating/
publishing.nsf/Content/How-to-use-health-stars. Cited 2023 17.10.

Poon T, Labonté M-E, Mulligan C, Ahmed M, Dickinson KM, 'Abbé MR.
Comparison of nutrient profiling models for assessing the nutritional


https://www.worldobesity.org/about/about-obesity/prevalence-of-obesity
https://www.worldobesity.org/about/about-obesity/prevalence-of-obesity
https://www.who.int/news/item/05-06-2013-who-issues-guidance-on-emerging-double-threat-of-childhood-obesity-and-undernutrition-in-low--and-middle-income-countries
https://www.who.int/news/item/05-06-2013-who-issues-guidance-on-emerging-double-threat-of-childhood-obesity-and-undernutrition-in-low--and-middle-income-countries
https://www.who.int/news/item/05-06-2013-who-issues-guidance-on-emerging-double-threat-of-childhood-obesity-and-undernutrition-in-low--and-middle-income-countries
https://www.who.int/news/item/05-06-2013-who-issues-guidance-on-emerging-double-threat-of-childhood-obesity-and-undernutrition-in-low--and-middle-income-countries
https://doi.org/10.1016/j.tifs.2016.08.005
https://doi.org/10.1016/j.tifs.2016.08.005
https://www.mondelezinternational.com/Snacking-Made-Right/ESG-Topics/Nutritional-Responsibility
https://www.mondelezinternational.com/Snacking-Made-Right/ESG-Topics/Nutritional-Responsibility
https://www.nestle.com/sustainability/nutrition-health/knowledge
https://www.nestle.com/sustainability/nutrition-health/knowledge
https://doi.org/10.1038/s43016-022-00552-5
https://accesstonutrition.org/index/global-index-2021/
https://www.theguardian.com/environment/2021/sep/23/small-producers-boycott-un-food-summit-corporate-interests
https://www.theguardian.com/environment/2021/sep/23/small-producers-boycott-un-food-summit-corporate-interests
https://www.theguardian.com/environment/2021/sep/23/small-producers-boycott-un-food-summit-corporate-interests
https://www.theguardian.com/environment/2022/oct/04/cop27-climate-summit-sponsorship-polluter-coca-cola-condemned-as-greenwash
https://www.theguardian.com/environment/2022/oct/04/cop27-climate-summit-sponsorship-polluter-coca-cola-condemned-as-greenwash
https://www.theguardian.com/environment/2022/oct/04/cop27-climate-summit-sponsorship-polluter-coca-cola-condemned-as-greenwash
https://www.theguardian.com/science/2022/dec/09/academy-nutrition-financial-ties-processed-food-companies-contributions
https://www.theguardian.com/science/2022/dec/09/academy-nutrition-financial-ties-processed-food-companies-contributions
https://www.theguardian.com/science/2022/dec/09/academy-nutrition-financial-ties-processed-food-companies-contributions
https://doi.org/10.1136/bmj.p737
https://doi.org/10.3390/nu9101103
https://doi.org/10.3390/nu9101103
https://doi.org/10.1007/s10995-018-02693-1.PubMedPMID:30569302;PubMedCentralPMCID:PMCPMC6924567
https://doi.org/10.1007/s10995-018-02693-1.PubMedPMID:30569302;PubMedCentralPMCID:PMCPMC6924567
https://doi.org/10.1371/journal.pone.0254833
https://www.euromonitor.com/
https://iris.who.int/bitstream/handle/10665/366328/WHO-EURO-2023-6894-46660-68492-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/366328/WHO-EURO-2023-6894-46660-68492-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/366328/WHO-EURO-2023-6894-46660-68492-eng.pdf?sequence=1
https://doi.org/10.1017/S0007114518001575.PubMedPMID:WOS:000443021800011
https://doi.org/10.1017/S0007114518001575.PubMedPMID:WOS:000443021800011
https://doi.org/10.2196/mhealth.3230
https://doi.org/10.2196/mhealth.3230
https://doi.org/10.1186/s12992-023-00912-1
https://doi.org/10.1186/s12992-023-00912-1
https://www.unicef.org/documents/nutrition/engaging-food-and-beverage-industry
https://www.unicef.org/documents/nutrition/engaging-food-and-beverage-industry
https://doi.org/10.1371/journal.pone.0210192
https://doi.org/10.1371/journal.pone.0210192
https://iris.who.int/bitstream/handle/10665/339075/WHO-EURO-2021-1866-41617-56855-eng.pdf?sequence=1&isAllowed=y
https://iris.who.int/bitstream/handle/10665/339075/WHO-EURO-2021-1866-41617-56855-eng.pdf?sequence=1&isAllowed=y
https://iris.who.int/bitstream/handle/10665/339075/WHO-EURO-2021-1866-41617-56855-eng.pdf?sequence=1&isAllowed=y
https://www.who.int/publications/i/item/WHO-EM-NUT-278-E#:~:text=It%20is%20a%20critical%20tool,restricting%20food%20marketing%20to%20children
https://www.who.int/publications/i/item/WHO-EM-NUT-278-E#:~:text=It%20is%20a%20critical%20tool,restricting%20food%20marketing%20to%20children
https://www.who.int/publications/i/item/WHO-EM-NUT-278-E#:~:text=It%20is%20a%20critical%20tool,restricting%20food%20marketing%20to%20children
https://www.who.int/publications/i/item/WHO-EM-NUT-278-E#:~:text=It%20is%20a%20critical%20tool,restricting%20food%20marketing%20to%20children
https://www.who.int/publications/i/item/9789290225447
https://www.who.int/publications/i/item/9789290225447
https://www.who.int/publications/i/item/9789290234401
https://food.ec.europa.eu/system/files/2018-04/comm_ahac_20180423_pres4.pdf
https://food.ec.europa.eu/system/files/2018-04/comm_ahac_20180423_pres4.pdf
http://www.healthstarrating.gov.au/internet/healthstarrating/publishing.nsf/Content/How-to-use-health-stars
http://www.healthstarrating.gov.au/internet/healthstarrating/publishing.nsf/Content/How-to-use-health-stars

Bandy et al. Globalization and Health (2023) 19:94

quality of foods: a validation study. Br J Nutr. 2018;120(5):567-82.
https://doi.org/10.1017/50007114518001575. (Epub 2018/07/17).

38. Swinburn B, Sacks G, Vandevijvere S, Kumanyika S, Lobstein T, Neal B,
et al. INFORMAS (International Network for Food and Obesity/non-
communicable diseases Research, Monitoring and Action Support):
overview and key principles. Obes Rev. 2013;14(Suppl 1):1-12. https://
doi.org/10.1111/0br.12087. (PubMed PMID: 24074206).

39. University of Auckland. BIA-Obesity 2023 [cited 2023 12/06/2023]. Avail-
able from: https://www.informas.org/bia-obesity/.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 10 of 10

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.1017/S0007114518001575
https://doi.org/10.1111/obr.12087
https://doi.org/10.1111/obr.12087
https://www.informas.org/bia-obesity/

	The development of a method for the global health community to assess the proportion of food and beverage companies’ sales that are derived from unhealthy foods
	Abstract 
	Context 
	Aim 
	Methods 
	Results 
	Discussion 

	Background
	Methods
	Data sources
	Data analysis
	Calculating the proportion of unhealthy sales by company

	Results
	Discussion
	Strengths and weaknesses
	Comparison to other studies

	Conclusion
	Anchor 18
	Acknowledgements
	References


