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Abstract

The inappropriate marketing and aggressive promotion of breastmilk substitutes

(BMS) undermines breastfeeding and harms child and maternal health in all country

contexts. Although a global milk formula ‘sales boom’ is reportedly underway, few

studies have investigated its dynamics and determinants. This study takes two steps.

First, it describes trends and patterns in global formula sales volumes (apparent con-

sumption), by country income and region. Data are reported for 77 countries, for the

years 2005–19, and for the standard (0–6 months), follow-up (7-12 m), toddler

(13-36 m), and special (0-6 m) categories. Second, it draws from the literature to

understand how transformations underway in first-food systems – those that provi-

sion foods for children aged 0–36 months – explain the global transition to higher

formula diets. Total world formula sales grew by 115% between 2005 and 2019,

from 3.5 to 7.4 kg/child, led by highly-populated middle-income countries. Growth

was rapid in South East and East Asia, especially in China, which now accounts for

one third of world sales. This transition is linked with factors that generate demand

for BMS, including rising incomes, urbanisation, the changing nature of woman's

work, social norms, media influences and medicalisation. It also reflects the globaliza-

tion of the baby food industry and its supply chains, including the increasing intensity

and sophistication of its marketing practices. Policy and regulatory frameworks

designed to protect, promote and support breastfeeding are partially or completely

inadequate in the majority of countries, hence supporting industry expansion over

child nutrition. The results raise serious concern for global child and maternal health.

K E YWORD S

breastmilk substitutes, commercial determinants of health, infant and young child feeding,

infant formula, marketing, nutrition transition

Received: 3 July 2020 Revised: 25 September 2020 Accepted: 27 September 2020

DOI: 10.1111/mcn.13097

bs_bs_banner

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any

medium, provided the original work is properly cited and is not used for commercial purposes.

© 2020 The Authors. Maternal & Child Nutrition published by John Wiley & Sons Ltd

Matern Child Nutr. 2021;17:e13097. wileyonlinelibrary.com/journal/mcn 1 of 18

https://doi.org/10.1111/mcn.13097



1 | INTRODUCTION

Breastfeeding is the biological norm for feeding human infants and

young children. Breastmilk is a personalized source of early-life

nutrition, providing optimal levels of nutrients in volumes regulated

by the mother–child feeding dyad, and an array of biological factors

crucial for normal physical, immunological and neurological develop-

ment of the child (Victora et al., 2016). To achieve optimal growth,

development and health the World Health Organization (WHO) rec-

ommends infants initiate breastfeeding in the first hour of life, are

exclusively breastfed for the first six months, and thereafter receive

nutritionally adequate and safe complementary foods, while

breastfeeding continues for up to two years of age or beyond

(World Health Organization & UNICEF, 2003). The WHO/UNICEF

Global Strategy for Infant and Young Child Feeding calls on govern-

ments to protect, promote and support breastfeeding through policy

and programming action, including the adoption of The International

Code of Marketing of Breast-Milk Substitutes and subsequent World

Health Assembly resolutions (The Code) into national law (World

Health Organization & UNICEF, 2003). Implementation and monitor-

ing of The Code is supported by the United Nations Convention on

the Rights of the Child, and its monitoring body the Committee on

the Rights of the Child (United Nations Office of the High Commis-

sioner on the Rights of the Child, 1989).

First adopted in 1981, The Code is a response to long-standing

concern that the marketing of commercial breastmilk substitutes

(BMS) undermines breastfeeding and harms newborn, child and

maternal health in all countries, irrespective of their development sta-

tus (World Health Organization, 1981). Commercial BMS include any

milks (or products that could be used to replace milk, such as fortified

soy milk), in either liquid or powdered form, that are specifically

marketed for feeding infants and young children up to the age of

3 years', including infant, follow-up and toddler formulas (World

Health Organization, 2016, 2017a). Various animal milks and other

liquids are also often used as functional BMS in many (typically low-

income) settings, although not marketed as such (Victora et al., 2016).

Commercial complementary foods can further displace breastmilk,

when marketed or used inappropriately (World Health

Organization, 2017a). In this paper we focus on milk formulas as the

main type of commercial BMS consumed worldwide. These are ultra-

processed foods (Baker et al., 2020; Monteiro, Cannon, Lawrence,

Costa Louzada, & Machado 2019), typically formulations of skimmed

milk powder and milk proteins (from cows or other animals), vegetable

oils, sweeteners, micronutrients and other additives. Milk formulas

can be appropriate when breastfeeding is medically contraindicated,

and when alternatives such as breastmilk expression, wet-nursing or

human donor milk are unavailable. However, these products are

implicated in child malnutrition through several mechanisms, including

inter aliaunder- and over-dilution, under- and over-feeding, pathogen

and industrial contamination (e.g. China's 2008 melamine poisoning

crisis), and the displacement of breastfeeding and breastmilk in the

child's diet (Baker et al., 2016; Jelliffe & Jelliffe, 1978; Victora

et al., 2016; Wells et al., 2020).

Evidence of the adverse health implications of formula-feeding

comes from studies comparing never and partially breast-fed versus

exclusively breast-fed infants and young children. For the child, this

includes significant increased risks of diarrhoea and respiratory infec-

tion, malocclusion, and all-cause mortality, and probable increased

risks of obesity and type-2 diabetes (Victora et al., 2016). Delayed

initiation of breastfeeding following birth (beyond 1-hour), signifi-

cantly increases the risk of newborn death (Edmond et al., 2016).

For mothers, not breastfeeding increases the risk of breast cancer,

and possibly ovarian cancer and type-2 diabetes, and forgoes further

benefits of breastfeeding for birth spacing and family planning

(Kennedy, Rivera, & McNeilly, 1989; Victora et al., 2016). Not

breastfeeding can be attributed to an estimate 595,379 child deaths

(6 to 59 months) annually from diarrhoea and pneumonia, and

98,243 maternal deaths from breast and ovarian cancers, and type-2

diabetes (Walters, Phan, & Mathisen, 2019). Not breastfeeding

further generates economic losses of US$341.3 billion annually,

resulting from higher health care costs, premature mortality and lost

productivity (Walters et al., 2019). Dairy production linked with milk

formula supply-chains also generates significant environmental harm,

including greenhouse gas emissions, water pollution and plastic

waste (Joffe, Webster, & Shenker, 2019; Karlsson, Garnett, Rollins,

& Röös, 2019).

In low and middle-income countries, milk formula consumption is

strongly and negatively associated with continued breastfeeding at

12–15 months (Neves et al., 2019). Although the global exclusive

breastfeeding rate (<6 months) improved from 33% in 1995 to 42% in

2018 (UNICEF, 2019), this progress is insufficient to meet the World

Health Assembly's global target of 50% by 2025 (Development

Initiatives, 2020). Mirroring this slow progress is a global infant and

Key messages

• The aggressive and inappropriate marketing of breastmilk

substitutes (BMS) harms child and maternal health.

Despite this, a global milk formula ‘sales boom’ is under-

way. World milk formula sales grew by 121.5% between

2005-19, from 3.5 to 7.4 kg/child, led by highly-popu-

lated middle-income countries.

• This transition links with first-food systems transforma-

tions, including rising incomes, urbanization, social norms,

woman's work, medicalisation, and the globalization of

the baby food industry.

• Companies have used diverse marketing techniques to

grow their markets, including product diversification,

cross-promotion, digital marketing, and health profes-

sional co-optation.

• Policies to protect, promote and support breastfeeding

are partially or completely inadequate.
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young child feeding (IYCF) transition to diets higher in commercial milk

formulas (Baker et al., 2016; Rollins et al., 2016). This transition

reflects unprecedented changes in first-food systems – the systems

that provision foods for children aged 0–36 months – at national,

regional and global levels. Such transitions and first-food systems

transformations are not a new phenomenon. Some countries

(e.g. Australia, United States, Norway), experienced declines in

breastfeeding and a normalisation of formula-feeding during the mid-

20th century, linked with rising incomes, urbanization, the changing

nature of women's work, the medicalization of pregnancy and

birthing, more intensive BMS marketing, and the failure of policies to

protect, promote and support breastfeeding in these new contexts

(Liestøl, Rosenberg, & Walløe, 1988; Ryan, 1997a; Smith, 2007). Sev-

eral countries have since experienced a reversal in these historical

declines in breastfeeding. Such transitions are socially stratified,

occurring first in higher-income and then in lower-income groups, as

countries grow richer (Cattaneo, 2012; Neves et al., 2019; World

Health Organization, 1982).

In this paper, we examine important features of the current tran-

sition in IYCF that differentiates it from the past. First, it is unprece-

dented in the scale of change, occurring mainly in middle-income

countries, home to the majority of the world's population. Second, it

involves a wider range of child age groups and commercial milk

formula categories, including not just standard (for ages 0–6 months)

and follow-up (6–12 months) milk formulas, but also toddler (13–36

months) and special (0-6 m) categories. The WHO has long maintained

that follow-up and toddler milks are unnecessary and unsuitable as

substitutes for continued breastfeeding (World Health Organization,

2013). Third, the transition is occurring in the context of ongoing

economic globalization and rapid growth in the size, transnational

reach and consolidation of the baby food industry. Market reports

describe a global milk formula ‘sales boom’ underway, with the

majority of sales accruing to a small number of ‘Big Formula’ corpora-

tions (Changing Markets Foundation, 2017; Save the Children,

2013a). Big Formula are reportedly using intensive and increasingly

sophisticated marketing techniques to reach mothers and expand

their markets, hence increasingly commodifying infant and young

child feeding worldwide (Changing Markets Foundation, 2017; Choi,

Ludwig, & Harris, 2019; Save the Children, 2013a).

These developments are important to understand, given the

implications for global infant, child and maternal health. Yet few ana-

lyses describing the current IYCF transition and its determinants exist.

In this paper, we provide new data on global trends and patterns in

commercial milk formula sales, and describe the first-food systems

transformations linked with the IYCF transition to higher milk formula

diets, including the marketing practices Big Formula is using to expand

and sustain their markets worldwide. We also review the literature

explaining the global rise in toddler and special milk formula consump-

tion. We ask, has the IYCF transition to higher diets higher in milk for-

mulas continued, accelerated or abated in recent decades, in which

countries and regions? What first-food systems factors and underlying

drivers are likely to explain the observed changes in worldwide milk

formula sales trends and patterns?

2 | METHODS

Given the complex nature of the topic, we adopted a synthesis review

method involving three steps. First, we elucidated the main compo-

nents of first-food systems to help guide the study. Second, using

market sales data we quantified worldwide trends and patterns in the

apparent consumption of commercial milk formulas. Third, we

reviewed academic and grey literature to understand what first-food

system factors likely explain the observed results.

First-food systems framework: Food systems are the inputs,

actors and activities relating to the production, processing, distribu-

tion, preparation, consumption and disposal of food, the social, eco-

nomic and environmental outcomes resulting from those activities,

and the underlying biophysical, social, economic, technological, insti-

tutional, and political drivers (High Level Panel of Experts on Food

Security and Nutrition, 2017). Breastfeeding has been described as a

global food production system (Smith, 2015), and breastmilk the

“original ready-to-serve 24-hour convenience food” with output reg-

ulated by the mother–child dyad (Jelliffe & Jelliffe, 1978). More

broadly, we define first-food systems as those that provision foods

for infants and young children aged 0–36 months, including

breastmilk, commercial BMS, other non-human milks, and home-

prepared or commercial complementary foods (Baker, 2020). To

describe the main components of first-food systems, we integrated

several food systems and IYCF frameworks, shown in Table 1 (High

Level Panel of Experts on Food Security and Nutrition, 2017; Pérez-

Escamilla, Curry, Minhas, Taylor, & Bradley, 2012; Piwoz &

Huffman, 2015; Rollins et al., 2016; UNICEF & Global Alliance for

Improved Nutrition, 2019).

Data sources: To quantify trends we sourced milk formula sales

volume data (kg) from Euromonitor for the years 2005–2019 with

projections to 2024, for 77 countries for the standard (0–6 months),

follow-up (6-12 m), toddler (13-36 m) and special (0-6 m) milk

formula categories. We define these categories, and provide

examples of leading brands, in Supplemental Table S1. This data was

sourced from Euromonitor by the lead author, through an institu-

tional license with Deakin University. We used sales volume rather

than value data, as milk formula prices used to calculate the latter

can vary markedly across countries and regions (Changing Markets

Foundation, 2017). Countries were grouped by UNICEF region and

World Bank income level, outlined in Supplemental Table S2. These

included 37 (48.1% of total) high-income countries (HICs),

25 (32.5%) upper-middle income countries (UMICs), and 15 (19.5%)

lower-middle income countries (LMICs). The milk formula categories

are those defined by Euromonitor (Euromonitor International, 2019).

Euromonitor collects this data from trade associations, industry

bodies, business press, company financial reports, company filings,

and official government statistics. People working within industry

validate the estimates (Euromonitor International, 2019). We con-

trolled for population growth by converting sales volume data to

per child using age-specific population estimates and projections

sourced from the World Bank for the same years (World

Bank, 2019). To illustrate trends in supply chain ingredients, we
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sourced production volume data (tonnes) from FAOSTAT (Food and

Agriculture Organization of the United Nations, 2019).

Data analysis: We generated descriptive statistics of milk formula

category sales volumes per child for the period 2005–2019 with pro-

jections to 2024, and growth rates for the period 2005–2019, by

country income and region, using R version 3.6.2 (Foundation for Sta-

tistical Computing). Growth rate measures included the percentage

change for the time periods listed above, and the compounding annual

growth rate (CAGR), representing the mean annual growth rate for

the 2005–19 period. Due to insufficient data availability, we did not

correct the per child estimates for the proportion of infants/children

exclusively breastfed or mixed-fed within each country. Hence our

estimates are likely to be underestimates in countries with higher

breastfeeding rates.

Literature search and synthesis: To understand what first-food

system components and dynamics might explain the observed milk

formula sales trends and patterns, we searched academic and grey

literature, extracted key findings and synthesised results. This

involved a search of the Google Scholar, Web of Science and Econlit

databases using combinations of the terms ‘breastmilk substitutes’,

‘formula’, ‘infant feeding’ and ‘infant and young child feeding’ with

terms from the first-food systems framework, with no time-

constraints. Grey literature sources included the websites of lead

UN nutrition agencies (WHO, UNICEF, FAO, World Bank), and inter-

national civil society organizations (Save the Children, 1,000 Days,

FHI Solutions/Alive & Thrive, International Baby Food Action Net-

work, Helen Keller International, World Vision). Given the topic's

complexity and diverse literature sources, further reference list

searches and branching searches using Google Scholar were also

used. Studies were included if published in English, relevant to the

study aim, with described objectives, a clear method (if relevant),

and conclusions substantiated by the results. All documents were

uploaded to NVivo (QSR International) and coded. The quantitative

data and findings from the literature were then synthesised into the

final results.

3 | RESULTS

3.1 | Global trends and patterns in commercial
milk formula sales

Figure 1 and Figure 2 present historic and projected data on milk for-

mula category sales per child by country income and region respec-

tively. Supplemental Figure 1 presents data on total milk formula sales

volumes by category for all countries combined. Figure 3 shows

country-level category sales per child in 2019 versus 2005–19 com-

pounding annual growth rates. Table 2 provides a summary of cate-

gory sales volumes and growth rates by country income and region,

and for all countries combined.

Between 2005 and 19, the total milk formula retail sales vol-

ume for all countries increased 121.5% from 0.97 to 2.15 million

tonnes, with further projected growth of 10.8% to 2.38 million

tonnes by 2024 (Figure S1). Historic growth was mostly attributed

to the toddler category, which grew by 220% over the period,

compared with 57.2%, 89.7% and 78.1% growth in the standard,

follow-up and special categories respectively. The toddler category

made up 48% of total sales by volume for all countries in 2019,

followed by 24%, 22% and 5.6% for the standard, follow-up and

special categories respectively. On a per child basis, total sales for

all countries combined grew by 115.5% from 3.5 to 7.5 kg. This

figure is projected to increase by 13.6% to 8.5 kg by 2024, with

growth led by middle-income countries. The standard category had

TABLE 1 First-food systems components

Components Description

Underlying drivers Factors linked with social, economic,

technological and political change,

including changing birth-rates, income

growth, urbanization, the nature of

women's work within and outside of

the home, shifts in socio-cultural norms,

and globalization.

First-food supply chains Breastmilk supplied by the mother–child
breastfeeding dyad; also by wet nurses,

milk banks, informal sharing networks

or commercial sources; BMS and other

baby food supply chains, involving the

inputs, actors and activities relating to

the production of ingredients through

to processing, manufacturing,

distribution and disposal.

First-food environments The contexts in which mothers and care-

givers make feeding decisions, including

health care, retail, workplace,

community and household settings, and

the extent to which these promote,

support or undermine breastfeeding;

and/or the feeding of BMS and other

foods in relation to availability, price,

convenience, safety and quality, and

exposure to marketing.

Maternal and infant

attributes

The mother's age, weight, education,

socio-economic status and confidence,

and her baby's sex, wellbeing, and

temperament influence feeding

decisions; this includes moment-

by-moment interactions and

perceptions (e.g. if her baby is satisfied

and content), and the internalisation of

other first-food system influences and

structural forces.

Governance, policy and

regulatory frameworks

The degree to which governance

arrangements, policies, regulations and

knowledge systems support, promote

and protect breastfeeding at all levels;

this includes the degree to which

breastfeeding is prioritised, and to

which laws, policies and programmes

are developed, resourced, implemented,

monitored and enforced, and sustained

over time.
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the highest per child volume in HICs, follow-up in UMICs, with little

difference between standard, follow-up and toddler in LMICs. In

2019, per child volumes of standard formula in HICs were double

those in UMICs, and 8-fold higher thanin LMICs. Follow-up and

toddler formula volumes per child in UMICs exceeded those in

HICs (Table 2).

There was wide variation in category sales and growth rates

between regions and country income categories, and between

countries at the same income level. Much of the recent growth

was attributed to UMICs, where total volumes per child increased

by 206.9% in 2005–19 (Figure 1 and Table 2). This growth was

led by China, Brazil, Turkey, South Africa and Russia (Figure 3).

F IGURE 1 Commercial milk formula
category sales volumes (kg) per child by
World Bank country income-level, 2005–
2019, with projections to 2024

F IGURE 2 Commercial milk
formula category sales volumes
(kg) per child by UNICEF region,

2005–2019, with projections to
2024
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Growth was also strong in LMICs at 122.3% over the same period,

although with some exceptions (e.g. Indonesia) total per child

volumes were 3- to 4-fold lower than in UMICs and HICs

respectively.

By region, the UMICs and HICs of the Middle East & North Africa

region had comparatively high volumes and growth rates, notably

Saudi Arabia and Turkey. In Latin America & the Caribbean, Peru and

Brazil had high growth rates across nearly all categories. Growth was

especially rapid in several highly-populated middle-income countries

of East and South East Asia, namely China, Indonesia and Vietnam,

and weaker growth but higherper child volumesinThailand and Malay-

sia. Of all countries China stands-out, as home to the world's second

largest infant and young child population. In 2005, it represented

14.1% of the total sales volume for all countries combined. By 2019

this figure was 32.5%, equivalent to 698 million kg of total formula,

2.3-fold more than the US and Western Europe markets combined.

This was equivalent to 2.8 kg per child in 2005, increasing by 79.9%

to 13.9 kg by 2019.

Overall, growth was much lower in HIC countries, where total

milk formula per child sales volumes grew by 36.1% in 2005–19.

This figure reflected weak growth in the standard category at 4.5%

over the period, but masks strong growth in the follow-up, toddler

and special categories which grew by 21.4%, 147.7% and 33.8%

respectively (Table 2). Certain HICs including New Zealand,

Australia, Ireland and the Netherlands had remarkably high volumes

and/or growth rates across all milk formula categories. Mexico

stands-out as a middle-income country experiencing declines or

stagnant growth across categories. As home to the world's largest

infant and young child population, India has remarkably low per child

volumes across all categories and negative growth in the standard

category.

Special formula had the highest growth rates and projected

growth across most regions (Table 2), in particular East Asia &

Pacific, Latin America & Caribbean and Middle East & North Africa,

which grew by 342.8%, 396.7% and 231.8% respectively over the

period. Highly populated UMICs including China and Mexico were

experiencing the highest growth rates in special formula sales,

whereas HICs such as Australia, New Zealand and the United

States had remarkably high sales volumes. While the US is

expected to remain the largest global special formula market,

strong growth is forecasted in the East Asia & Pacific region,

especially in China.

F IGURE 3 Country milk formula category sales volumes (kg) per child in 2019 v. 14-year compounding annual growth rate (CAGR; %) for
2005–2019; weighted markers represent infant/child population sizes
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3.2 | First-food system transformations explaining
worldwide milk formula sales trends and variations

Guided by the first-food systems framework, we reviewed the

literature to understand how the trends and patterns in worldwide

milk formula sales observed in the previous section, reflect trans-

formations underway in first-food systems across different country

contexts. It is important to acknowledge that much of this

literature is sourced from high-income and middle-income country

studies.

3.2.1 | Underlying economic, demographic and
socio-cultural drivers

At the most basic level, the observed changes reflect factors that drive

demand for BMS. As economies grow consumer incomes rise, although

unequally, resulting in the increased affordability and expenditure on

higher-value products, including processed and animal-sourced foods

(Grigg, 1999; Popkin & Reardon, 2018; Reardon et al., 2014). Milk for-

mula consumption is positively associated with income across coun-

tries, and with wealth quintiles within countries (Baker et al., 2016;

Neves et al., 2019). Hence, rapid sales growth in East and South East

Asia, and in particular China, at least partly reflects the emergence of

that reigon's increasingly affluent middle-class (Baker, Kay, &

Walls, 2014). Urbanization also likely explains the observed growth in

UMICs and LMICs – the movement of people from rural to urban

areas, and societal adaptations to this change (Baker et al., 2014;

Reardon et al., 2014). This can increase physical proximity to BMS and

exposure to marketing, associates with more work outside of the

home, shrinking family sizes (from larger kin-dominated to smaller

nuclear units), and the adoption of ‘modernity’ values and lifestyles

more conducive to formula-feeding (Haddad et al., 2016; Jelliffe &

Jelliffe, 1978).

Another driver is the changing nature of women's work and its

compatibility with breastfeeding. Rising workforce participation in the

absence of maternity protection and workplace entitlements, and

without the gendered redistribution of work within the home,

increases the opportunity cost of breastfeeding and reduces duration

and intensity (Jelliffe & Jelliffe, 1978; Roe, Whittington, Fein, &

Teisl, 1999; Rollins et al., 2016). Growing BMS demand across Asia,

may partly reflect the rise of large labour-intensive manufacturing

industries in the regions special economic and export processing

zones (where women can comprise 70–90% of the workforce), and

large informal economies where maternity protection is often absent

(Baker et al., 2016; International Labor Organization & Asia Develop-

ment Bank, 2011). Changing social beliefs and norms can also drive

demand (Grant, 2016; Grayson, 2016; Stuart-Macadam, 2017). The

de-normalisation of breastfeeding relative to formula-feeding has

been linked with rising stigma about breastfeeding in public, the

hyper-sexualisation (or defunctionalisation) of breasts, changing

beliefs about gender roles and motherhood, and the degree to which

IYCF knowledge and skills are transferred inter-generationally

(Hannan, Li, Benton-Davis, & Grummer-Strawn, 2005; Jelliffe &

Jelliffe, 1978; Scott & Mostyn, 2003). These can be propagated and

reinforced by commercial marketing practices and media portrayals of

IYCF (see first food environments).

3.2.2 | First-food supply chain transformations

Understanding the observed growth in global milk formula sales also

requires consideration of evolving commercial supply chains. The

mother–child breastfeeding dyad is arguably the shortest food supply

chain on earth. In contrast, commercial milk formula supply chains are

highly complex, involving many production inputs, and are typically

‘long-chains’ comprising national and global sourcing and distribution

networks (Coriolis, 2014).

The evolution and global expansion of milk formula supply

chains, is closely linked with the timing and depth of trade liberaliza-

tion – i.e. systematic reductions in barriers to cross-border trade

and investment. This accelerated following the establishment of the

World Trade Organization (WTO) in 1995, and since then an explo-

sion in regional and bilateral trade agreements, as well as unilateral

actions by governments to liberalize their economies (Baker

et al., 2014; Smith, Galtry, & Salmon, 2014). This has facilitated

global supply chain expansion, by reducing barriers to the move-

ment of production inputs, final products and investments across

borders. This enables companies to enter or more vigorously expand

into new markets, which can in-turn stimulate market competition

and greater marketing intensity (Baker et al., 2014; Baker &

Friel, 2016).

Milk formula supply chains begin with the production, processing

and trade of raw ingredients used in manufacturing. World production

of dry milk powder, grew 7-fold between 1961 and 2014 from

491,000 to 3,444,000 tonnes (Figure S2), providing a cheap and

readily-available production input. Europe produced the majority of

this commodity until the 1990s, with New Zealand, Australia, and

South America then intensifying their dairy sectors and increasing

output. Such production is highly concentrated in some countries,

with a few firms dominating – for example, Dairy Farmers of America

in the United States, Groupe Lactalis in France, and Fonterra in

New Zealand (Clay, Garnett, & Lorimer, 2019). These firms supply

BMS manufacturers with raw or processed ingredients, or even pack-

age final products (Coriolis, 2014), integrated into global supply

chains. For example, New Zealand dry milk powder exports rapidly

expanded following its 2008 bilateral trade agreement with China,

which by 2012 comprised 30% of all exports to that country

(Galtry, 2013; Gao, 2016). World production of vegetable oils, another

key milk formula ingredient, has also massively expanded in recent

decades (Hawkes, 2010).

The baby food manufacturing sector has also evolved in important

ways to drive global supply. A small number of transnational corpora-

tions, originating in either the food or pharmaceutical sectors of

Europe and the United States, dominate milk formula manufacturing

and own the major brands. According to Euromonitor data, just five

BAKER ET AL. 9 of 18bs_bs_banner



controlled 57% of global market share in 2018: Nestlé (Switzerland),

Danone (France), Reckitt Benckiser (UK; recently acquired Mead

Johnson Nutrition), Abbott Laboratories (US) and Royal

FreislandCampina (Netherlands). These ‘Big Formula’ companies are

the end result of intensive merger and acquisition activity over recent

decades, with most markets controlled by a small number of these

players. A small number of ‘residual’ firms have important market

shares at regional or country levels, for example Hipp in Germany and

Eastern Europe, Meiji and Morinaga in Japan, and Vinamilk in

Vietnam. China is the exception, where intense competition between

a mix of many transnational and home-grown companies is underway

(Coriolis, 2014).

Although Big Formula companies have long-established global

operations, they expanded into emerging middle-income country mar-

kets with renewed vigour from the early-2000s onwards in pursuit of

new growth opportunities, in the context of declining sales in their

home HIC markets and enabled by trade liberalization. The expansion

and growth of the industry is reflected in rapid global sales growth

from �US$1.5 billion in 1978, rising to �US$4 billion in 1983

(Post, 1985), US$22.9 billion in 2005 and US$55.6 billion in 2019.

This represents a � 36-fold increase over a 40-year period, and a dou-

bling since 2005. Prior to the adoption of The Code in 1981, an ‘infant

formula’ category marketed for birth onwards dominated the market.

Almost immediately following The Code's adoption, companies

expanded their product range to include follow-up, toddler and other

categories marketed for infants/children beyond 6 months (Changing

Markets Foundation, 2017). Since then these categories have become

crucial to industry revenues to the extent that in 2017, toddler for-

mula was the highest value category with $US19 billion in sales,

followed by standard (US$14 billion), follow-up ($US10 billion), and

special formula (US$4 billion) (Passport Global Market Information

Database, 2019).

Transformations in the distribution of BMS are also relevant.

Besides health systems, the main milk formula distribution channels

are pharmacies, supermarkets, discounters and online stores. The

liberalization of trade in retail services has spurred the

‘supermarketization’ of developing countries since the late 1990s, cre-

ating new opportunities to market baby food products to urban con-

sumers with rising incomes (Baker et al., 2016). Supermarketisation

links with a product differentiation and line extension marketing

strategy, because by expanding product ranges in these ways,

companies can acquire more shelf space in supermarkets and pharma-

cies, further promoting product visibility and sales (Piwoz &

Huffman, 2015). Online and in-store retailers often violate The Code,

by price-discounting or running in-store promotions to move stock.

Large supermarket chains, for example Walmart in the United States,

have developed their own formula brands under ‘home’ labels

manufactured by contracted suppliers.

Another key distribution channel in some countries and

especially in China, is the black market, which may explain the

remarkably high per capita volumes we observed in some countries.

For example, sophisticated Daigou (meaning ‘grey channel’) opera-

tions have been established in Australia, New Zealand, the UK and

Germany whereby shoppers purchase well known branded products

for export (usually in small shipments or in suitcases) to China. This

channel has become so significant that Daigou sales were equivalent

to half of what foreign companies were selling in the formal Chinese

market in 2014 (Changing Markets Foundation, 2017). A final but

important distribution channel are the large volumes of BMS

donated by companies during emergencies, often to humanitarian

relief organizations and well in excess of actual need (Carothers, &

Gribble, 2014). This raises serious concern, given the high morbidity

and mortality rates reported in formula-fed infants during emergen-

cies (Adhisivam, Srinivasan, Soudarssanane, Deepak Amalnath, &

Nirmal Kumar, 2006; Binns et al., 2012; Hipgrave, Assefa, Winoto, &

Sukotjo, 2012). It is especially relevant to South East Asia, as the

most disaster-prone region in the world (Baker et al., 2016; Binns

et al., 2012).

3.2.3 | First-food environment transformations

First-food environments are the contexts in which mothers and care-

givers make IYCF decisions, including healthcare, retail, workplace,

community and household settings, and the extent to which these

promote, support or undermine breastfeeding relative to BMS and

other foods.

Healthcare settings are a key feature of first-food environments.

Here, the medicalisation of pregnancy, birthing and post-natal care is

highly relevant, as these practices have become increasingly man-

aged in clinical settings by healthcare specialists trained under a bio-

medical paradigm (Benyamini, Molcho, Dan, Gozlan, & Preis, 2017).

Multiple studies report IYCF knowledge and skills deficits among

healthcare professionals, limited consideration in medical curricula,

and apathy towards breastfeeding in hospital settings (Dykes, 2006;

Gavine et al., 2017; World Health Organization, 2017b). In-hospital

feeding of infant formula, including the use of pre-lacteal feeds,

appears to be widely practiced, associating with early cessation of

breastfeeding and subsequent formula feeding (Nguyen, Withers,

Hajeebhoy, & Frongillo, 2016). Medicalization also involves

pathologising normal biological processes and medical intervention.

Delivery of births by caesarean-section is a form of medicalisation,

associated with reduced breastfeeding initiation (Prior et al., 2012).

A background caesarean-section delivery rate of 10–15% is consid-

ered acceptable for obstetric complications; yet rates of >25% are

common in HICs, and have increased to higher levels elsewhere,

especially in Latin America and East Asia. The rate among urban

mothers in China, for example, rose from 10% in 1988 to 64% in

2008 (Feng, Xu, Guo, & Ronsmans, 2012). Hospitals and other clini-

cal settings are also a key BMS marketing channel, with formula

marketed directly to health professionals for many decades (see

marketing).

Portrayals of IYCF in traditional and digital media is also a feature

of first-food environments, which can undermine breastfeeding and

promote BMS. In UK television and newspaper media, for example,

bottle-feeding has featured more often and as less problematic than
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breastfeeding (Henderson, Kitzinger, & Green, 2000). In US parenting

magazines, bottle-feeding and breastfeeding were portrayed with near

equal frequency. Messages placed responsibility for infant feeding

with mothers, and much less with partners and societal responsibility

(Frerichs, Andsager, Campo, Aquilino, & Dyer, 2006). In contrast, civil

society groups and movements have fostered pro-breastfeeding beliefs

and norms (Boyer, 2011; Jelliffe & Jelliffe, 1978). From the 1960s

onwards, the growth of the La Leche League and kindred organizations

providing breastfeeding information, peer-support and advocacy, is

attributed to improved breastfeeding rates in (mostly) high-income

countries (Jelliffe & Jelliffe, 1978; Ryan, 1997b). Since the 1970s, the

International Baby Food Action Network (IBFAN) has raised the social

salience of commerciogenic malnutrition, and conducted crucial cor-

porate accountability functions including Code monitoring, training,

publishing model laws and implementation guidance (Arendt &

Allain, 2019; International Baby Food Action Network & International

Code Documentation Center, 2017; Richter, 2001). Newer civil

society initiatives (Michaud-Létourneau et al., 2019; Michaud-

Létourneau, Gayard, & Pelletier, 2019; Zehner, 2016), and the Global

Breastfeeding Collective, & Code monitoring efforts led by WHO and

UNICEF (Bégin et al., 2019), also provide these norm-promotion func-

tions. Mothers breastfeeding movements have emerged in some

countries, involving public acts of breastfeeding and other forms of

‘care-work activism’ (Boyer, 2011).

Intensive and increasingly sophisticated BMS marketing is a domi-

nant feature of first-food environments, especially in the absence of

legislated marketing restrictions. Marketing helps companies to shift

social norms and attitudes about what IYCF practices are considered

normal, acceptable and socially desirable (Piwoz & Huffman, 2015),

while differentiating their products in competitive markets

(Changing Markets Foundation, 2017). Long-standing evidence

shows that exposure to BMS marketing undermines breastfeeding

initiation, duration and exclusivity, and diminishes the confidence of

mothers in their ability to breastfeed (Bergevin, Dougherty, &

Kramer, 1983; Rosenberg, Eastham, Kasehagen, & Sandoval, 2008;

Sobel et al., 2011). Studies on global BMS marketing expenditures

are unavailable. However, we make a conservative estimate of �3–

10% of sales (Changing Markets Foundation, 2017; Coriolis, 2014),

equivalent to a global BMS marketing spend of between US$1.68

and US$5.56 billion in 2019. These amounts likely far outweigh

expenditures on breastfeeding promotion by governments and

international organizations (Piwoz & Huffman, 2015). The baby

food industry has pursued a range of strategies across the entire

marketing mix to grow and sustain their markets – product

design, pricing, promotion and advertising, placement and public

relations.

A foundational strategy is marketing through health systems.

Strong evidence implicates BMS marketing targeted at health profes-

sionals and mothers during and after the perinatal period with

reduced breastfeeding initiation, duration and exclusivity (Rollins

et al., 2016). Health professionals – paediatricians, obstetricians,

gynaecologists, allergists, nurses, midwives, dietitians, lactation con-

sultants and nutritionists – are often trusted sources of IYCF advice

(The Nielsen Company, 2015). Hence, companies make large invest-

ments in their capabilities to engage them in clinical settings. For

example, Mead Johnson (now RB Mead Johnson) had a global

salesforce of 1,900 employees in 2010, of which 1,350 (71%) were

dedicated to selling to health professionals, and the remaining

550 (29%) to pharmacy and supermarket retailers (Coriolis, 2014).

Sales techniques used across the industry have included direct

engagement in clinical settings and hospital procurement offices;

funding new neonatal wards and equipment in return for branding

privileges; providing free or low-cost samples for maternity discharge

packs; providing branded gifts (e.g. lanyards, notepads); paid advertis-

ing in professional journals; sponsoring professional associations

(e.g. scholarships, grants and other awards); and ‘educational inter-

faces’ including sponsoring professional education programmes, publi-

cations and conferences (Coriolis, 2014; Grummer-Strawn, Holliday,

Tabea Jungo, & Rollins, 2019; Piwoz & Huffman, 2015).

The provision of free samples for inclusion in maternity discharge

packs is a key strategy (Piwoz & Huffman, 2015). This implies hospital

and health professional endorsement (Rosenberg et al., 2008;

Thorley, 2015), associates with reduced in-hospital exclusive

breastfeeding and out-of-hospital breastfeeding duration (Rosenberg

et al., 2008; Sadacharan, Grossman, Matlak, & Merewood, 2014;

Tarrant et al., 2015). It appears to be extensively practiced in the

United States especially (Merewood et al., 2010; Save the

Children, 2013b). For example, one 2010 study found that of 3,209

hospitals surveyed 91% had distributed infant formula in sponsored

discharge packs (Merewood et al., 2010). Studies in other countries

are limited. However, one 2012 evaluation in China found 40% of

new mothers had received free samples, of which 61% were provided

directly by company sales representatives and one third by health pro-

fessionals (Save the Children, 2013b).

Health care professionals also play a key role in the marketing of

special formulas (therapeutic milks), sold over the counter or by pre-

scription for medically diagnosed conditions affecting a small propor-

tion of the infant population (van Tulleken, 2018). Among others,

these include formulas for premature babies, anti-regurgitation,

anti-diarrhoea, allergy treatment and prevention, and impaired renal

function (Changing Markets Foundation, 2017; Martin, Ling, &

Blackburn, 2016). Prescribing behaviours are in-turn shaped by

research activities, clinical guideline development, medical education

and public awareness – all activities which companies influence.

Hence, industry-driven over-diagnosis at least partly explains our

observation of high special formula sales growth in certain countries.

For example, in the UK prescriptions of special formula for infants

with cows-milk protein allergy (CMPA) increased 500% from 105,029

in 2006 to over 600,000 in 2016, a rate greatly exceeding any credi-

ble change in prevalence. This occurred alongside a � 700% increase

in expenditure on these products by the National Health Service from

£8.1 million to >£60 million. In this context it is noteworthy that the

baby food industry funded the first international guidelines on CMPA

in 2007 and revisions in 2010, with most authors involved in

developing these and other guidelines declaring prior industry funding

(vanTulleken, 2018).
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A second key strategy is direct-to-consumer marketing. This has

occurred through traditional channels including advertisements in

parenting magazines, television, and in-store retail displays (Choi

et al., 2019; Piwoz & Huffman, 2015), and increasingly through digital

channels including social media platforms, online parenting forums,

mobile apps for new and expecting parents, reward programmes and

sponsored parenting blogs (Abrahams, 2012; Harris, Fleming-Milici, &

Frazier, 2016; Piwoz & Huffman, 2015). Marketing messages often

portray BMS as a symbol of modernity, as equivalent with or superior

to breast milk, and formula-feeding as extensively practised and as an

appropriate lifestyle choice (Mejia, Seklir, Gardin, & Nixon, 2016;

Piwoz & Huffman, 2015). Evidence suggests this is highly effective in

shaping beliefs. For example, one recent United States survey found

52% of infant caregivers agreed with the statement that infant for-

mula can be better for babies' digestion and brain development than

breastmilk; 62% that it can provide nutrition not present in breastmilk

(Romo-Palafox, Pomeranz, & Harris, 2020). Messaging also interacts

with the socio-cultural factors mentioned earlier, for example, by pro-

moting positive values such as ‘freedom from judgement’ and by

appealing to the emotional and psychological aspects of parenting and

parental aspirations, such as scholastic achievement (Mejia

et al., 2016).

Another key feature of direct-to-consumer marketing are product

strategies, reflected in the marked increase in the variety of product

types available on markets worldwide (Changing Markets

Foundation, 2017). These strategies are intended to drive new sales

growth by inventing entirely new product categories, differentiating

products in competitive markets, and raising prices through

premiumisation.

First, is a combined product line extension and cross-promotion

strategy. From the mid-1980s onwards, companies extended their BMS

product ranges beyond standard formula to include follow-up, toddler

and other age-specific categories beyond six months (Changing

Markets Foundation, 2017; Pereira, Ford, & Feeley, 2016). These latter

products are often branded, packaged and labelled in similar ways, and

are thereby frequently mistaken by parents and caregivers for standard

formula (Pereira et al., 2016). In Australia and Italy, for example, 67%

and 81% of mothers surveyed reported having seen an infant formula

advertisement respectively, despite the legal non-existence of such

advertisements (Berry, Jones, & Iverson, 2010; Berry, Jones, &

Iverson, 2012; Cattaneo et al., 2015). Many specialised formulas also

have similar branding and packaging, which can cause health profes-

sional and consumer confusion, thereby increasing the risk of feeding

unsuitable or unsafe products (Changing Markets Foundation, 2017;

Crawley, Westland, & Weston, 2017). By using cross-promotion, com-

panies can boost brand loyalty across the entire BMS product range,

and indirectly promote standard formula in countries where legislation

prohibits this (Changing Markets Foundation, 2017; Coriolis, 2014).

Companies have gone even further with ‘womb-to-tomb’ cross-

promotion, by developing formula products for pregnant and lactating

mothers, adolescents, and the elderly. The latter often play a key role in

infant and child care as grandparents, and hence influence BMS

purchasing decisions (Changing Markets Foundation, 2017).

Another strategy is product differentiation through the develop-

ment of novel products with content claims and implied or direct

health claims, often on premium or specialised products that sell for

markedly higher prices (Changing Markets Foundation, 2017).

Although such products have existed since the 1950s, the range of

products has expanded markedly in recent decades. Claims made on

product labels include those relating to brain, eye and immune system

development, reduced allergies, and common infant behaviours such

as spitting-up, gas, fussiness, crying and sleeplessness (Belamarich,

Bochner, & Racine, 2016; Stang, Hoss, & Story, 2010). Many of these

claims are not supported by scientific evidence (Pomeranz, Romo

Palafox, & Harris, 2018). Most are related to added functional ingredi-

ents claimed to mimic breastmilk (e.g. DHA, probiotics or prebiotics)

or as linked to specific outcomes (e.g. hydrolysed protein to prevent

milk protein allergy), or by reformulating existing ingredients

(e.g. reduced lactose) (Belamarich et al., 2016). Companies have also

developed novel delivery products that appeal to convenience and

life-style aspirations, such as Nestlé's BabyNes capsule machine,

which dispenses ready-to-drink milk in age-specific servings that sell

for markedly higher per unit prices than regular formula (Changing

Markets Foundation, 2017).

3.2.4 | Policy and regulatory drivers

Wide variations in worldwide milk formula sales also reflect differ-

ences in the strength of IYCF policy and regulatory frameworks across

countries. Multiple synergistic actions are needed to promote, support

and protect breastfeeding (Pérez-Escamilla et al., 2012; Robinson,

Buccini, Curry, & Perez-Escamilla, 2019; Rollins et al., 2016). We focus

on several crucial policy and regulatory frameworks shaping first-food

systems,and most relevant to BMS.

First, is the regulation of BMS marketing. The Code sets out provi-

sions for adoption by WHO member countries into national law, as a

minimum requirement for preventing inappropriate marketing (World

Health Organization, 1981). Manufacturers and distributors are also

requested to monitor their marketing practices and comply with these

provisions (World Health Organization, 1981). The latest monitoring

report found 136 (70%) of 194 reporting countries had adopted at

least some provisions of The Code into national law. However, just

25 (13%) were substantially aligned with The Code, 42 (22%) moder-

ately aligned, 69 (36%) had included at least some provisions, and

58 (30%) had adopted no provisions whatsoever (World Health Orga-

nization, UNICEF,, & IBFAN, 2020). Major dairy and baby food

producing nations, such as the United States, Australia and

New Zealand, have adopted no provisions into law. There are major

gaps in coverage. Of countries with legal measures in place, 79 (41%)

prohibited promotion in health facilities, 51 (26%) the provision of

free or low-cost supplies, and 19 (10%) health professional or

scientific meeting sponsorship; 114 (59%) restricted advertising to the

general public, 112 (58%) pictures or text idealizing formula-feeding,

and 50 (26%) nutrition and health claims (World Health Organization

et al., 2020). Compliance with The Code is highest in Europe and the
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Eastern Mediterranean, and lowest in the Western Pacific and

Americas (World Health Organization, UNICEF, & IBFAN, 2018).

The World Health Assembly adopted Resolution 69.9 in 2016,

welcoming new WHO technical guidance clarifying the definition of

BMS covers any milk products marketed for ages 6–36 months,

including follow-up and toddler milks (World Health

Organization, 2016). As of 2018, however, only 76 countries

restricted the marketing of BMS up to or beyond the first year of life,

and just 31 covered products up to 36 months of age (World Health

Organization et al., 2020). Subsequently, the promotion of follow-up

and toddler milks is allowed in the large majority of countries, and

manufacturers have exploited this legislative gap. In Australia, for

example, print advertisements for infant formula nearly disappeared in

the late 1970s (just prior to adoption of The Code), while those for

toddler milks have increased significantly (Smith & Blake, 2013). In the

United States, advertising expenditures on toddler milks increased

four-fold between 2006 and 2015, and the sales volume increased

2.6-fold, while advertising spending and sales of standard formula

declined (Choi et al., 2019).

Even where legal restrictions are in place, violations of The Code

are common in all country contexts (Changing Markets

Foundation, 2017; International Baby Food Action Network & Inter-

national Code Documentation Center, 2017; Zehner, 2016). Internet

marketing channels, including social media, are new areas of non-

compliance (International Baby Food Action Network & International

Code Documentation Center, 2017; Save the Children, 2013a). Com-

pliance is undermined by weak or non-existent monitoring and com-

pliance mechanisms; just 82 (42%) countries with any provisions of

The Code in place define sanctions for violators (World Health Organi-

zation et al., 2020). Companies such as Danone and Nestlé have poli-

cies in place to comply with some provisions of The Code. However,

these can be misapplied or ignored by company subsidiaries operating

at national and regional levels, where violations are often reported. In

terms of the products covered by the companies' own policies, none

comply with the WHA Resolution 69.9 product scope of

0–36 months (Access to Nutrition Foundation, 2018).

Second, compatibility of breastfeeding with maternal employment

likely explains some of the differences in milk formula sales across

countries. A 2015 systematic review involving 25 studies across

19 countries, found maternal employment was the most frequently

reported barrier to exclusive breastfeeding (Balogun, Dagvadorj,

Anigo, Ota, & Sasaki, 2015). Length of maternity leave post-partum

and time of return to work is associated with longer duration of exclu-

sive breastfeeding in countries with high formal employment (Baker &

Milligan, 2008; Ogbuanu, Glover, Probst, Liu, & Hussey, 2011). In the

context of absent or ineffective maternity protection policies and

workplace entitlements, formula-feeding can be the only choice if the

alternative results in loss of employment and income. In countries

where women comprise a high share of the informal workforce,

maternity protection is often lacking or laws unenforced. This is espe-

cially applicable to China, Latin America and Sub-Saharan Africa

where almost half of all informal workers are women (Bhan

et al., 2020). Among all working women worldwide 830 million (68%)

do not have adequate maternity protection, of whom 80% live in

Africa and Asia (International Labour Organization, 2014).

The Maternity Protection Convention (MPC) of the International

Labour Organization (ILO) protects against maternity discrimination

and provides for paid maternity leave for a minimum of 14 but prefer-

ably 18 weeks at two-thirds of earnings. This is below the 24 weeks

(6 months) WHO recommended duration for exclusive breastfeeding,

hence representing an area of international policy incoherence. The

MPC provides for the right to continue breastfeeding on return to

work, paid nursing breaks, and access to appropriate and hygienic

nursing facilities. A 2014 ILO report found most countries in Asia

(81%), the Middle East (92%), and Latin America (79%) fail to meet the

minimum leave and earnings standards. Just 31% of countries have

legislated the mandatory provision of nursing facilities (International

Labour Organization, 2014). The United States stands out as the only

HIC without any national maternity protection scheme in place.

Worldwide, only 41% of women with newborns received a cash bene-

fit providing them with income security after childbirth, ranging from

81% in Europe and Central Asia, to 69% in the Americas, 33% in the

Asia Pacific and just 16% in Africa (International Labour

Organization, 2017).

Third, policies in hospitals and other clinical settings are crucial.

The UNICEF/WHO Baby Friendly Hospitals Initiative (BFHI) was

launched in 1991 to promote, protect and support breastfeeding in

maternity facilities worldwide. This enables national breastfeeding

authorities to designate maternity facilities as ‘baby friendly’ when the

facility does not accept free or low-cost BMS, feeding bottles or teats,

and has implemented the Ten Steps to Successful Breastfeeding

(Ten Steps). It represents a key initiative resisting inappropriate BMS

marketing to health professionals. Evidence shows the BFHI has had a

significant positive effect on exclusive breastfeeding rates at national

and global levels, including a dose–response relationship between the

number of Ten Steps women are exposed to and breastfeeding initia-

tion and duration (Pérez-Escamilla, Martinez, & Segura-Pérez, 2016;

Spaeth, Zemp, Merten, & Dratva, 2018). Worldwide as of 2016, just

10% of newborns were born in ‘baby-friendly’ designated facilities.

This varies markedly from 36% in Europe to 17% in the Eastern

Mediterranean, 13% in the Americas, 11% in the Western Pacific, 4%

in Africa and 3% in South East Asia. Weak BFHI implementation is

hampered by funding constraints, lack of buy-in and apathy about

breastfeeding among health professionals, and limited national imple-

mentation of The Code (World Health Organization, 2017b).

3.3 | Limitations

Our analysis has several limitations. First, the milk formula categories

used are Euromonitor definitions and do not capture the wider range

of product categories that exist in reality. For example, RB Mead

Johnson's Enfamil brand also includes products for newborns (0-3 m),

all infants (0-12 m) and for a narrower toddler age band (9-18 m).

Furthermore, we have not captured teats, bottles and other feeding

apparatus, which are also captured in The Code, and can undermine
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breastfeeding when marketed inappropriately. Second, the

Euromonitor data has similar limitations to official government statis-

tics and is not a scholarly database. Sales data do not capture products

sold through informal channels or wastage. From a nutritional stand-

point, the data have not been validated, for example, by comparison

to survey data. However, it does have some advantages. Unlike sur-

vey data, it is not subject to recall bias, and is consistently reported

across all countries over time using standardized measures (Baker

et al., 2020).

Third, we reported very high special formula sales in the US, but

low toddler milk sales, a possible inaccuracy. This may reflect the lack

of a regulatory definition for toddler milks in the US, and weak regula-

tions allowing a wide range of health and nutrition claims to be made

on product labels (Harris & Pomeranz, 2020), and hence the designa-

tion of many toddler milks as special formulas. Finally, this analysis

does not provide a complete picture of first-food systems transforma-

tions and IYCF transitions. We have not reported other key IYCF

indicators, including global breastfeeding trends and dynamics. Fur-

thermore, we have omitted a crucial topic – the power of Big Formula

to shape first-food systems in their entirety – including the political

practices (e.g. lobbying, political financing and policy substitution)

used to undermine implementation of The Code (Baker, 2020). This

requires further analysis.

4 | CONCLUSION

We find that an infant and young child feeding transition to diets

higher in commercial milk formulas is underway, and expected to

continue apace. This transition is occurring in all country-contexts,

but growth is most rapid in lower- and upper-middle income coun-

tries, home to the world's largest infant and child populations.

There have been substantial increases in total and per child sales

volumes in the follow-up, toddler and special milk formula catego-

ries especially. The transition is therefore affecting an unprece-

dented number of infants and young children, spanning a wider

range of age groups and product categories. These findings raise

major concern and identify barriers for improving newborn, child

and maternal health, given the known health promoting effects of

breastfeeding, and evidence of the adverse health, economic and

environmental outcomes associated with not breastfeeding. This

also indicates that infant and young child diets are becoming

increasingly commodified and more highly processed, a trend mir-

rored by the growing worldwide consumption of ultra-processed

foods (Baker et al., 2020).

Infant and young child feeding is often portrayed as an

individual behaviour, as a matter of free parental choice, and the

responsibility of mothers and parents alone. Our findings present a

counter-view – feeding decisions are powerfully shaped by transfor-

mations underway in first-food systems, associated with the globaliza-

tion of the baby food industry and its marketing practices, processes

of medicalisation and limited support for breastfeeding among

healthcare professionals, and the shift of labour and production out of

the home, in the context of weak or absent maternity protection and

breastfeeding support. Existing regulations intended to protect the

health of children and mothers and to prevent unethical formula mar-

keting are inadequate or not working effectively in these new con-

texts – renewed efforts towards the implementation, monitoring and

enforcement of The Code, including stronger accountability mecha-

nisms for governments and industry are urgently needed.

More specifically, actions are needed to broaden the coverage of

BMS marketing regulations in many countries – to include products

marketed for consumption between the ages of 0–36 months, end

cross-promotion, limit marketing via health systems through imple-

mentation of the Baby Friendly Hospital Initiative, and by restricting

direct-to-consumer advertising. Actions are also needed to curtail

interactions between baby food companies and health professionals,

including conflicts of interest in IYFC guideline development (World

Health Organization, 2016). Other key actions include expanding

maternity protection and workplace entitlements, mainstreaming IYCF

training for health professionals, and scaling-up breastfeeding support

and counselling services (Pérez-Escamilla et al., 2012; World Health

Organization & UNICEF, 2003). These and other actions to promote,

support and protect breastfeeding can only come about through

greater political priority and investments in the health of children and

mothers. This includes mobilizing civil society coalitions, strategic

advocacy, and other society-wide efforts to fulfil the rights and

entitlements of mothers and children (Arendt & Allain, 2019; Bégin

et al., 2019; Clark et al., 2020; Michaud-Létourneau, Gayard,

Mathisen, et al., 2019).
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