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s well as being foundational for good

nutrition and health, breastfeeding

has broader importance. Breastfeed-

ing’s nutritional, immunological, devel-
opmental, emotional, and - as we articulate here -
economic and environmental significance cannot
be overstated amidst the sustainable development
challenges of the 21st century.

Breastfeeding is so uniquely adaptable to
changing disease environments that it is com-
monly referred to as ‘the first vaccination. Amidst
emergencies or disasters and rising food insecuri-
ty, breastfeeding provides immediate and safe nu-
trition and care for infants and young children.

What we know:
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Breastfeeding is important for health, but until now its broader environmental and
economic significance has been in the shadows.

What this adds:

Two new resources — the Mothers’ Milk Tool and the Green Feeding Tool (Smith et
al., 2023a; 2023b) - switch on the light by calculating the environmental costs and
economic losses of not breastfeeding. Launched by the Australian National University
and Alive & Thrive, with the support of the FHI 360 Global Nutrition Innovation
Incubator, these tools are an important step forward in filling vast data gaps. This
article explores how, by enabling breastfeeding, we contribute not only to health but
also to environmental and economic goals, making this an investable solution for

multiple sectors.

The nutrient balance of breastmilk is ‘preci-
sion engineered’ via evolutionary processes for
optimum child growth and development. The
publicity around artificial intelligence is a rele-
vant reminder that breastfeeding women provide
a dynamic fluid capable of its own form of ‘ma-
chine learning’ Infant saliva transfers chemicals
to a mother’s body that adjusts milk composition
based on the evolving needs of the child - just
one of the many complex ways that breastfeed-
ing and human milk adapt to nourish the child.

The protection goes beyond the infant.
Breastfeeding also reduces women’s reproduc-
tive cancers and type 2 diabetes, as well as a host
of non-communicable diseases. Breastfeeding
also helps child spacing through its hormonal
effects. In the age of biohacking, 3D-printed
drugs, and personalised nutrition, it is iron-
ic that a natural, essential, and universal prac-
tice of the past provides such a tailored and per-
sonalised health solution in today’s world. It is,
in short, a uniquely potent, broad-spectrum
‘health food system.

With adequate societal and familial sup-
port, most women can breastfeed. When a bi-
ological mother cannot breastfeed, wet nurs-
ing, milk sharing, and donor milk from human
milk banks can be acceptable alternatives. How-
ever, the food industry has succeeded in mar-
keting manufactured substitutes - commercial
milk formula (CMF) - as a globally acceptable
“next best” product.

Despite its unique superiority, fewer than
half of infants aged 0-6 months are exclusive-
ly breastfed globally. Regionally, South Asia
has the highest prevalence (61%), yet just one
in three infants are exclusively breastfed in the
Middle East and North Africa. We must do
more to restore breastfeeding as a universal
Ppractice.

Where health arguments might not gain
traction, can we advocate for breastfeeding
through an additional lens?

Sustainability

The global food system accounts for a third of
greenhouse gas emissions, and CMF is among
the high emission foods at the centre of the
problem - meat and dairy.

CMF products, including infant and fol-
low-on formula milk, are predominantly dairy
based. The dairy industry requires vast amounts
of land and produces a significant amount of
greenhouse gas emissions. Each kilogram of
CMEF produced is responsible for generating be-
tween 11 and 14kg of carbon dioxide (equiva-
lent) greenhouse gas over the full product life
cycle, including emissions from milk produc-
tion and powder manufacture, transport, and
feeding equipment and sterilisation. A kilogram

' https://nceph.anu.edu.au/research/projects/valuing-
breastfeeding-through-mothers-milk-tool

2 https://nceph.anu.edu.au/research/projects/green-
feeding-tool
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of CMF requires well over 5,000 litres of water,
with associated water pollution, and waste from
packaging and feeding bottles also harms the
environment.

“Feeding an infant fully for
six months with CMF instead
of breastfeeding is estimated
to generate between 226 and
288kg of CO2”

CMF was introduced decades ago to im-
prove nutrition for infants that were not breast-
fed. Now, with billions of dollars used global-
ly to increase demand and sales, in 2020 CMF
products generated around US$55 billion an-
nually in sales; at least US$2.6-3.5 billion is in-
vested by industry to market these products to
a wide population (Baker et al., 2023). Since
health facility and household use of CMF is far
beyond medical necessity, might we reduce its
contribution to our increasingly unbalanced
carbon equation?

There are two routes to mitigating the envi-
ronmental impacts of products with high car-
bon footprints: decarbonising production pro-
cesses or reducing demand/consumption. For
CME, we highlight research (Long et al., 2021)
showing that reducing consumption would far
exceed the greenhouse gas emission reduction
from decarbonising the production process of
CMEF products while simultaneously improving
the health of infants, mothers, and nations. In
fact, rather than reducing emissions at all, de-
carbonisation may assist CMF marketing by
‘greenwashing’ these products, which would in-
stead work to increase overall CMF emissions.

“The high prevalence of

CMF use generates significant
greenhouse gas and
environmental impacts.

By contrast, breastfeeding
substantially mitigates
emissions...”

Regarding the decarbonisation route, the
United Nations Clean Development Mechanism
(CDM) is currently the largest carbon offset
scheme arising from the 2015 Paris Agreement.
It allows countries to fund greenhouse gas emis-
sions-reducing projects in other countries and
claim the saved emissions as part of their own
efforts to meet their agreed emissions-reduc-
tion targets. CDM projects must fulfil specific
criteria to receive funding and are required to
demonstrate greenhouse gas emission reduc-
tions while contributing to sustainable develop-
ment as defined by the host country.

However, measures promoting low-carbon
diets that reduce the consumption of meat and
dairy are not currently considered under the
CDM. Nor are interventions that reduce CMF
production and consumption. Strong evidence
exists for the feasibility and effectiveness of key
interventions to protect, support, and promote
breastfeeding.

Adjusting CDM funding criteria to include
these key breastfeeding interventions is an im-
portant action that would support countries to
implement such measures, as well as going some
way toward addressing gender equality issues.

To provide a basis for developing a new CDM
methodology to include interventions aimed at
increasing exclusive breastfeeding and reduc-
ing CMF feeding in carbon-offset calculations,
Smith et al. (2023a) developed a ‘Green Feed-
ing Tool. This digital tool calculates both the
carbon and water footprints of CMF at coun-
try and global levels. The estimation is based on
available data on feeding practices of children
under six months of age, as well as studies of the
greenhouse gas emission and water use impacts
of CME

As a next step, the Green Feeding Tool team
will advocate for the tool’s incorporation into
existing carbon offset schemes and footprint
calculators. As well as providing a resource to
support governments and other stakeholders to
mitigate climate impacts, the tool can support
progress toward the World Health Assembly’s
Global Nutrition Targets for breastfeeding. The
Green Feeding Tool complements the Mothers’
Milk Tool described below.

The economy
There are three main aspects to the economic
value of breastfeeding:

First, a ‘micro’ approach to valuing it is to
quantify the financial and human costs of high-
er rates of stunting, wasting, cognitive losses,
and infectious disease and non-communicable
diseases that result from insufficient breastfeed-
ing. The Cost of Not Breastfeeding Tool assess-
es these costs in monetary and mortality terms
(Walters et al., 2019).
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Second, there is the ‘macroeconomic’ val-
ue of breastfeeding — productivity in the form
of the uniquely valuable food and nutrition for
infants and young children provided by breast-
feeding women or, against this, the ‘lost milk’ in
countries with low breastfeeding rates.

Third, there are the ‘investments’ - maternal
and societal - needed for breastfeeding. Wom-
en and families invest time, energy, and skills
so that children are breastfed (Smith and For-
rester, 2013). Societal investments include, for
example, adequate paid maternity leave, which
demonstrably improves breastfeeding rates
and the health of both mother and child. In-
vestments to counter the influence of CMF in-
dustry marketing and reform maternity care
practices are also needed (Sanghvi et al., 2022).
The World Breastfeeding Trends Initiative
Costing Tool estimates the cost of investing in
such measures at project, programme, or coun-
try levels (Holla-Bhar et al., 2015).

Existing tools address the first and third
of these aspects, and the Mothers’ Milk Tool
(Smith et al., 2023b) fills a gap on the macroeco-
nomic aspect. The tool shines a light on the eco-
nomic value contributed to society by women’s
unpaid care work through breastfeeding infants
and young children. The tool is built on 50 years
of research and a breakdown of the methods
employed can be found in the original paper.

The Mothers’ Milk Tool shows the sub-
stantial quantities of human milk produced by
breastfeeding mothers and provides estimates
of its monetary value to countries. It also shows
the value that can be lost if mothers are taken
for granted or left unsupported in their efforts
on breastfeeding. The authors reiterate that cur-
rent national accounting practices — specifical-
ly, the measurement of gross domestic product
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(GDP) - count CMF production in GDP but do
not count human milk production.

But why does this matter? Well, by not as-
signing a monetary value to something, it is
seen as “worthless” in economic terms. This
makes it harder to advocate for and assign ap-
propriate policies and investments to enable
women to breastfeed without hardship. To illus-
trate the importance of this mismeasurement of
economic “value’, Nobel prize-winners Amart-
ya Sen and Joseph Stiglitz observe that human
milk needs to be included in conventional GDP
for policymakers to have less biased visibility of
what is valuable.

By providing macroeconomic estimates for
around 140 countries, the Mothers’ Milk Tool
highlights that considering women’s breastfeed-
ing capabilities in economic terms is both jus-
tifiable and feasible. It also fills a gap in the cal-
culations of GDP. For individual mothers, it
provides calculations highlighting the impor-
tance of the unpaid care work of breastfeeding
infants and young children.

“The Mothers’ Milk Tool uses a
price of USD 100 per litre to place
a monetary value on the amount
of human milk produced by
breastfeeding women each year.”

An important element of the tool is its es-
timates of how much breastmilk the world’s
women produce each year. This underpins cal-
culations of the monetary value. The unit price
of human milk that the tool applies to calculate
this value is very conservative. It uses the price
of fresh human milk exchanged within a not-
for-profit milk bank network in Norway’s pub-
lic health system — about USD 100 a litre. This
may not extrapolate to other country settings.
For example, a cost analysis from Italy estimat-
ed the average cost of supplying pasteurised do-
nor milk to be USD 245 per litre (roughly USD
7 per ounce).

The exchange price in Norway reflects a not-
for-profit rather than a market-based value. Its
milk banks mostly use screened but unpasteur-
ised milk, which is what the Mothers’ Milk Tool
is measuring at country level. Norwegian so-
ciety places a high value on breastfeeding and
breastmilk in regard to child development and
health services. Only Norway counts mothers’
milk in its food supply (Smith et al., 2022), and
the Mothers’ Milk Tool uses a similar algorithm.

The tool estimates that the world loses
USD 2.2 trillion in value every year (almost
10% of US GDP and 12% of China’s GDP in
2022) to a lack of breastfeeding. This is be-
cause 38.2% of breastmilk is currently ‘lost’
(Table 1). Lost milk provides an indicator of
the vulnerability and potential food insecuri-
ty of children in emergencies.

Users of the tool have endorsed it for train-
ing health professionals and building mothers’
confidence about the importance of their ef-
forts. The tool has also been endorsed as a tool

Estimated amount of actual and potential human milk production
by country for children aged 0-36 months

Total production,
current breastfeeding
rates (million litres)

Year

2010

50.8

Potential production
of breastfeeding
(million litres)

% of breastmilk
lost”

143.2

64.5

2019 4254 1,212.9 64.9

Canada 2009 545 169.8 67.9
2017 8,737.6 10,200.0 143

Indonesia 2017 1,210.7 1,886.8 358
2013 4.4 24.1 81.7

2014 450.9 599.1 24.7

2019 2213 230.3 3.9

2018 2,1504 2,997.1 283

Norway 2018/19 10.7 253 57.8
2017 574.5 826.0 304

2011 58.0 3143 81.6

2018 604.5 1,686.1 64.1

2013/14 4233 672.6 371

* Breastmilk lost is the total production compared to amounts if 98% of children born each year were breastfed in line with

WHO infant and young child feeding recommendations.

for advocacy to policymakers for greater invest-
ment in breastfeeding protection, promotion,
and support. National accountants also see it
as useful to informing policymakers about the
non-monetary productive sector of the econo-
my. Mothers have been inspired and boosted by
it, with testimonials available on YouTube.?

Conclusion

Both tools can be used to strengthen advocacy
for policies and programmes supporting moth-
ers to meet their individual breastfeeding goals,
as well as cost savings to health systems and so-
ciety from doing so. Such policies include more
supportive maternity care practices, adequate

maternity leave, and more supportive work en-
vironments, as well as more rigorous laws or
regulations preventing exploitative marketing
of CMF to health professionals and the pub-
lic. These tools also highlight the need for ade-
quate data to monitor and measure how infants
and young children are being fed as the basis for
suitable policies and programmes to be put in
place where needed.

For more information, please contact Julie
Smith at julie.smith@anu.edu.au

3 https://nceph.anu.edu.au/news-events/events/
measuring-and-valuing-womens-productivity-
mothers-milk-tool
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