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Abstract

Since the early 1950s, national statisticians have regarded unpaid work as non-economic, excluding it
from GDP. Feminist scholars argue this exclusion reflects a gender-biased view of progress that
renders women'’s non-market productivity invisible. As what gets measured drives policy priorities
and resource allocation, breastfeeding highlights the need to account for women’s unpaid care work
in economic statistics. This paper advances the Beyond GDP agenda by demonstrating how market-
derived prices can improve the measurement and recognition of women’s lactation labour. We first
trace the historical displacement of breastfeeding by commercial formula and identify key economic
drivers. Next, we review critiques of GDP and debates over including non-market household services
in the UN’s System of National Accounts. We then present novel estimates of breast milk’s economic
value in selected countries. Our analysis shows that existing market prices can robustly proxy for
breastfeeding work, correcting GDP’s gender bias and realigning policy priorities. Including human
milk production in core economic indicators not only reflects its true contribution but also promotes
women’s and children’s rights and supports sustainable development through comprehensive true-
cost accounting.

Keywords: Altruism; care economy; childcare; gender relations; household capital; national income
accounting; nonmarket work
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Introduction

‘Why is it that when we pay for childcare and house-cleaning, when we eat out, when we buy
milk for our babies, or when we call in the mechanic or the plumber, these add to GDP and
count toward economic growth and progress; but when we look after our own children, clear
our own house, cook our own meals, breastfeed our babies, tune up our own cars, and fix
our own leaking faucets, these have no value in our current measures of progress?’
(Collas-Monsod 2011)

GDP currently excludes non-market household services such as breastfeeding,
rendering women’s unpaid lactation work invisible to policymakers.
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Since the early 1950s, unpaid work has been deemed by national statisticians to be a
non-economic phenomenon - and therefore been excluded from measurement in GDP. The
UN System of National Accounts (SNA) has treated household production as outside GDP,
reflecting a gender bias that invisibilizes women’s non-market productivity. Feminist
critiques emphasise that ‘what is measured is valued’, and note that excluding
breastfeeding distorts policy priorities and resource allocation.

This paper advances the ‘Beyond GDP’ agenda by demonstrating that breastfeeding and
human-milk production meet standard criteria for economic pricing - they respond to
market incentives, generate prices through milk banks and informal exchanges, and can
thus be monetised for inclusion in key economic indicators.

We first summarise the historical drivers of breastfeeding’s displacement by formula,
then review debates over non-market valuation in the SNA, and finally present new
estimates of breast milk’s economic value in selected countries. Our central question: Can
market-derived prices provide a robust proxy for valuing women'’s unpaid breastfeeding
work in GDP? We show that incorporating human milk into key economic indicators
through market pricing not only reflects its true economic contribution but also advances
human rights and the sustainable development agenda. Moreover, by accounting for the
unmeasured health and environmental costs of commercial breast milk substitutes, we
enable a more comprehensive true-cost accounting of market-based economic develop-
ment under current paradigms.

Economic drivers of breastfeeding and its displacement as the evolved food
system for infants and young children

Despite wide variation in its practice in time and place, breastfeeding has been the evolved
first food system for children and child spacing mechanism throughout human history
(Eaton et al 1994; Sellen 2001; Volk and Atkinson 2013), and women have been the main
producers in what can be characterised as the ‘infant and young child (IYC) food economy’.

Figure 1 provides a conceptual framework for analysing the main stakeholders and
producers in the IYC food economy. It encompasses women’s non-market provisioning of
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Figure I. The infant and young child (IYC) food economy.
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milk to infants and young children through breastfeeding or milk sharing and providers in
the not-for-profit and for-profit market sectors with an interest in breastfeeding and
lactation, as well as market sector suppliers of breast milk substitutes, notably cow milk
and commercial milk formula products. This illustrates a range of potential economic and
competitive interactions between the household and market sectors and the relative
magnitude of their output. It also shows the spectrum of non-market and market-related
exchanges that occur in the not-for-profit, market sector, where both financial and
altruistic motivations can be at play. This conceptual framework points to the political
economy of infant and young child feeding, a topic addressed in several studies (Palmer
2009; Smith et al. 2014) and most recently as part of the 2023 Lancet Series on Breastfeeding
(Baker et al. 2023).

The short history that follows applies this conceptual framework to illustrate how
economic incentives set by wages, prices, and technological change, as well as cultural
practices and marketing, shape infant and young child feeding patterns across populations
over time. Several studies of infant feeding trends document the economic, historical, and
other drivers of declining breastfeeding and human milk production during 19"-century
industrialisation in Europe and North America, as well as more recently in some
developing countries (Apple 1987; Baumslag and Michels 1995; Fildes 1986; Golden 1996;
Minchin 1985; Palmer 1988; Swanson 2014; Thorley 2008; Wickes 1953; Wolf 2003).

Three key themes that can be identified across these countries are: disincentives and
barriers to breastfeeding created by labour markets and unresponsive social institutions
during industrialisation; the low valuation placed on breastfeeding, lactation work and
human milk by medical institutions and employers of wet nurses during the 19" and early
20t century; and a 20t century alliance of public health regulators, medical science, and
the dairy industry to develop commercial breast milk substitutes that were cheaper, more
convenient, and safer than hiring wet nurses, purchasing from milk sellers, or
implementing maternity protections to keep new mothers and infants out of poverty
(Smith 2017a).

Lack of long-term data series on the non-market component of economic activity in the
IYC food economy, that is, on breastfeeding and lactation, hinders historical analysis of the
economic determinants and productivity implications of changing breastfeeding practices.
However, in Norway, annual data has been compiled from retrospective reports by women
for several decades back into the 1850s (Liestel et al 2008). This data series shows that the
decline in breastfeeding in that country over the 20" century was not because fewer
women initiated breastfeeding but instead took the form of shorter breastfeeding
duration. Breastfeeding duration in Norway declined slowly from 1860, then more sharply
throughout the country after 1920. While over 60% of Norwegian mothers and infants
breastfed at 6 months in 1860, fewer than 20% did so in 1967. The proportion who had
ceased breastfeeding by 12 months (40%) increased greatly between 1920 and the late
1960s, when virtually all Norwegian women had weaned their babies by 12 months.

The identified causes of these breastfeeding trends in Norway are illustrative of
historical trends identified elsewhere. Employment participation contributed to a
shorter duration of breastfeeding, particularly by unmarried mothers in the decades
from 1860 to 1920 (Liestel et al 2008). From the 1950s, restrictive hospital and maternity
care regimes were central, reducing breastfeeding duration as well as preventing
initiation. This was in the context of increased hospitalisation of deliveries during the
1950s and 1960s, high rates of medicated births, and strict feeding regimes involving
separation of mothers from infants, all of which hindered the establishment of
breastfeeding and disrupted the establishment of an adequate milk supply (Liestel et al
2008). By the 1970s, the role of milk formula company marketing within health facilities
was also well documented, leading to unnecessary supplementation and disturbed
lactation (Helsing 2005). A return to breastfeeding in numerous countries from the late
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1960s arose from maternal activism as well as policy interventions (Austveg and Sundby
1995; Rosenberg 1989). Norway provided 12 weeks of paid maternity leave from the late
1960s (40 weeks from 1994), and this helped return breastfeeding duration to around 40%
at 12 months (Helsing 2005; Norwegian Health Directorate 2015). There was also greater
regulation of the marketing of breast milk substitutes from the 1980s and a systematic
introduction of ‘breastfeeding friendly’ hospital practices in the 1990s. Notably,
breastfeeding initiation remained high in Norway throughout; hospital milk banks
remained operational throughout the postwar decades and continue to operate
throughout the country today, in part due to national policies that all children should
receive human milk during early infancy (Grovslien and Gronn 2009).

Wet nurses have long been employed to supply breastfeeding or breast milk where
mothers or female relatives were unavailable or unable to breastfeed their infant
themselves and were a respected occupation in many countries (Fildes 1988; Fildes 1995).
During the late 1800s, wet nursing, or milk selling, became stigmatised in Europe and
North America as it increasingly became a livelihood of unsupported or impoverished
mothers forced to give birth in charity hospitals. Relatedly, orphanages found it difficult to
secure human milk at an acceptable cost, including because of the costs of accommodating
and managing an unruly & coerced workforce (Golden 1988; Golden 2020; Swanson 2014).
Until the reemergence of milk banks at scale in North America and globally in the 1990s,
only a small number of milk banks provided human milk to a limited number of vulnerable
babies (Paynter and Hayward 2018). As industrialisation proceeded, factory employment
became more attractive to young women than domestic service or wet nursing, and the
high wage cost and scarcity of wet nurses or milk sellers also reduced their appeal to
orphanages, institutional purchasers, and private employers, reducing the extent of this
form of employment (Featherstone 2002; Thorley 2008).

Meanwhile, women’s productivity in lactation work was undermined by competition
from technological changes and public health measures, which escalated dairy industry
productivity and perceived safety from the early 1900s (Albanesi and Olivetti 2007). As
medical communities endorsed commercial milk formula products from the 1930s (Greer
and Apple 1991), lactating women found themselves engaged in intense price competition
against low-cost dairy and commercial producers of breast milk substitutes, whilst facing
competing labour market rewards and requirements for their time and presence in work
environments that separated them from their infants and young children.

Especially with the escalation of marketing in the post-war trade liberalisation era, food
or pharmaceutical companies engaged in manufacturing and marketing processed milk
powder and dairy products became dominant competitors to breastfeeding (Smith 2007a).
Researchers have shown how the cost of commercial milk formula plummeted relative to
women’s wages in the US over the 20th century (Albanesi and Olivetti 2007).

This declining trend and scale of loss of women’s production of breastfeeding and breast
milk within the IYC food economy over the past two centuries has been largely
unmeasured and unacknowledged in the literature, including on women’s unpaid care
work. Only recently has it come to the attention of economic historians in the UK
(Humphries 2024). As a consequence, the large economic losses involved in commercial
infant milk formula displacing breastfeeding passed unremarked until the 1970s (Jelliffe
and Jelliffe 1978). From that time, researchers documented that the substantial
displacement of human milk supply by manufacturers of commercial breast milk
substitutes that had been occurring in developing countries over the past decades had
been a significant and ongoing loss of food production with major economic,
environmental, and health significance (Berg 1973). Nevertheless, only in the early
1990s was the economic value of human milk estimated for a high-income country,
Norway (Oshaug and Botten 1994). Norway remains the only country to count human milk
in its food supply statistics and is considered further in Section 3.
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Using GDP as an indicator of the economy — conceptual critiques and
measurement controversies

Feminist analyses have shown how social institutions, public regulations, and policies
perpetuate systems that coerce women'’s free or low-cost availability for reproductive and
productive work (Folbre 2004; Folbre and Weisskopf 1998). Even in the 1930s, Margaret
Reid called for a recognition of the importance of the household to the economic system,
documenting and analysing the productivity of the household economy and its
implications for standards of living (Folbre 1996; Reid 1934). It is noteworthy that
Reid’s 1934 analysis incorporated a time-use study of infant care and feeding, which is an
archetypally time-intensive care activity.

GDP remains a widely used concept for measuring the economy. Since the early 1950s,
the ‘System of National Accounts (SNA)’ (Commission of the European Communities 2008)
has been the agreed international statistical framework for all countries to define and
measure GDP and assess the value of national economic activity. Economists have long
been aware of the limitations of measuring economic activity and material well-being
using conventional GDP and related economic statistics. The leading early national
accounts researchers had warned from the 1940s about the bias introduced to economic
statistics by excluding non-market household production (Kuznets 1941). From the early
1970s, the SNA came under increasing criticism for providing a narrow, inaccurate, and
misleading measure of economic well-being, as well as for its treatment of environmental
degradation (Hawrylyshyn 1976; Mamalakis 1996; Nordhaus and Tobin 1972; Nordhaus
2000; Weinrobe 1974; Zolotas 1983).

From the 1980s, there was growing public attention to the gender-biased interpretation
of economic progress and development that underpinned the SNA and GDP measurement.
Marilyn Waring’s comprehensive and damning critique of the UN system of national
accounts (Waring 1988) showed how the unpaid work traditionally done by women has
been systematically excluded from measurement by national economic statistical systems,
alongside a comparable non-measurement of environmental pollution and depreciation or
the depletion of environmental assets. Particularly by underreporting subsistence and
non-market household production, this economic accounting framework has ignored the
pivotal economic role of women, made some countries seem poorer than they are, and
overstated economic growth and progress by valuing market activity but not the unpaid
household production that it displaces (Beneria 1992; Boserup 1970; Smith 1987).

Furthermore, recognition of ‘a fourth sector’ in the process of economic development -
women’s role in household human capital formation - illustrated the need to measure
household as well as public investments in human capital (Cloud and Garrett 1996).
Macroeconomic modelling and policy have typically assumed that the labour force (human
capital) comes from nowhere (Walters 1995). Studies in the 1990s drew attention to how
national accounting practice makes invisible the crucial economic productivity applied to
human capital building by families” provision of health care and education services to
children (Abraham and Mackie 2005; Folbre 2012; Smith and Ingham 2005). A study
conducted by the official statistician in the 1920s in Australia showed that the contribution
of unpaid labour to the formation of human capital was substantial (Treadgold 2000).

In 2009, a major review of the use of GDP as a way of measuring economic progress was
conducted for the French president in the wake of the Global Financial Crisis. The review
was led by two of the world’s most eminent economists, Nobel Prize winners Amartya Sen
and Joseph Stiglitz (Stiglitz et al 2009), and coordinated by a leading French economist,
Jean-Paul Fitoussi. These influential international experts in national accounting cited
human milk production as an example of how current practices for measuring GDP
devalued women'’s unpaid work and biased policymaking. In their reflections on measuring
economic progress, they concluded that,
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There is a serious omission in the valuation of home-produced goods - the value of breast milk.
This is clearly within the System of National Accounts production boundary, is quantitatively
non-trivial and also has important implications for public policy and child and maternal
health. (Stiglitz et al 2009, 39)

The Sen-Stiglitz-Fitoussi report set in train a reform agenda known as ‘Beyond GDP’.
Many countries now collect household time use data, which would facilitate the inclusion
of unpaid household work in GDP. Work in relevant UN agencies has continued to progress
in this area. It is worth noting that as well as being a pioneer in time use studies, Australia
produced accounts for human capital assets from as early as the 1920s and experimental
environmental accounts in the early 1990s (Australian Bureau of Statistics 2001; Ingham
1991; Treadgold 2000; Wei 2001).

Nevertheless, countries’ continued exclusion of unpaid household work reinforces
concerns that an important reform agenda laid out by Waring’s critique of national
accounting as ‘applied patriarchy’ remains largely unimplemented (Saunders and Dalziel
2016). In a sharp contrast to the lack of progress in integrating time-use measurement of
the very large household production sector, priority changes to national accounting
practice were requirements in Europe to count illegal sexual services in GDP since 2014
(Abramsky and Drew 2014). This is extremely difficult to measure accurately and relatively
small compared to household production but affects international comparisons and is of
practical interest to taxation authorities.

In 2018, leading national accounting experts at OECD Statistics showed how economic
growth was significantly overstated in several major countries since the 1970s due to the
non-measurement of unpaid childcare work (van de Ven et al 2018). For some countries,
properly measuring the shift of production from unpaid childcare to the market sector
would have wiped out measured GDP growth over periods since the 1970s. The same year,
Maria Mazzucato drew attention to the continued omission of unpaid work from GDP and
the lack of credible arguments for inaction (Mazzucato 2018). The same year, the OECD
stated that addressing concerns about GDP was ‘of crucial importance for the credibility
and accountability of public policies but also for the very functioning of democracy’
(Organization for Economic Co-operation and Development (OECD) 2018).

National accounting methodology on breastfeeding

Partly in response to feminist argument and advocacy in the previous decades (Smith
2014), the SNA had been modified in 1993 to take better account of subsistence production;
GDP should include all ‘own account’ production of goods by households. This included
agricultural subsistence production such as sowing, planting, tending, and harvesting field
crops; growing vegetables, fruit, and other trees and shrub crops; gathering wild fruits,
medicinal and other plants; tending, feeding, or hunting animals mainly to obtain meat,
milk, hair, skin, or other products; and storing or carrying some basic processing of this
produce. SNA93 also provided for any agricultural produce consumed on-farm to be
included in GDP.

Since 1993, the national accounting framework has thus included within the GDP
production boundary all non-marketed goods, including the production, processing, and
storage of food by households. Applying these international guidelines, for example, the
Australian Bureau of Statistics (ABS) includes imputations for the value of homegrown
fruit, vegetables, eggs, beer, wine, and meat in estimates of final private consumption
expenditure and therefore GDP. Australian core accounts now include ‘the own account
production of all goods retained by their producers for their own final consumption or
gross capital formation’ (Australian Bureau of Statistics 1997, 46), where these are
quantitatively significant, thereby following the practice set down in SNA93 (para 6.18).
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Reflecting the changes to the SNA since 1993, women’s production of breast milk
(though not breastfeeding) now comes within the scope of GDP measurement (Smith 2012;
Smith 2013; Smith and Ingham 2005). While breastfeeding is a childcare activity classified
by national accountants as an unpaid household service to be included in ‘satellite
accounts’, breast milk is a commodity that meets the official criteria for inclusion within
the SNA93 core production boundary (Smith and Ingham 2001; Smith and Ingham 2005).
In national accounting language, it can be produced, stored, and sold on markets and
thus be valued (Commission of the European Communities 1993, para. 6.7; Smith and
Ingham 2001b; 2005¢). The existence of markets in human milk means there are prices of a
closely related or analogous product - a shadow price - from which to impute its
economic value.

A variety of practical and conceptual barriers are put forward by statistical agencies
against including non-market household services in GDP (Beneria 1992; Collas-Monsod
2011; Elson 2017; Esquivel 2011; Smith 2014). For example, the Australian Government was
advised by the Australian Bureau of Statistics in 1990 that unpaid work should continue to
be excluded from GDP because the market sector was the primary concern for
macroeconomic policy and because unpaid household work was not related to market
forces as directly as goods (Australian Bureau of Statistics 1990, 6-7). Collas-Monsad
(Collas-Monsod 2011, 95) also identified arguments in the Philippines’ statistical agency
that excluding unpaid work is necessary to maintain the usefulness of the accounts to
policymakers. This was said to avoid ‘overburdening or disrupting the central system’
(Commission of the European Communities 1993, para. 21.4). A third reason is said to be
the costs involved in changing the collection and use of national accounts (Fraumeni
2010, 30).

Exclusion of unpaid breastfeeding and lactation work from GDP raises comparable
issues to exclusion of other unpaid household production highlighted by feminist
economists, although it is unique in that the female body is the production unit. As noted
in the previous section, the prevalence of breastfeeding and the practice of wet nursing
across many countries have been directly influenced by market forces, and the availability
of human milk has responded to prices and wages as well as competition from breast milk
substitutes. Direct competition with breastfeeding by companies selling breast milk
substitutes has been influential since at least the 1930s (Smith 2004; Smith 2007b).
Economic studies continue to show that maternal labour market participation and time for
breastfeeding also compete directly (Mandal et al 2012). Human milk is a good that is or
can be produced, stored, and exchanged or traded in commercial markets.

Economic determinants of breastfeeding and lactation are now well explored by
economists, demographers, and anthropologists (Butz 1977; Butz 1981; Dib et al 2023;
Sellen 2007; Tully and Ball 2013). As economic pricing is relevant, and market prices are
available, there remains the opportunity to measure its monetary value, including for
inclusion in key economic statistics such as GDP.

Feasibility of measuring the macroeconomic value of breastfeeding

The practice of including dairy industry output such as cows’ milk and milk formula but
ignoring milk production by mothers results in GDP misleadingly measuring a rise in
economic activity when breastfeeding declines and milk formula sales rise, and a decline
in productivity when breastfeeding increases (Smith and Ingham 2005). Despite the
changes to SNA guidelines over three decades ago, national accounting practice continues
to exclude human milk production from national economic accounts and economic
statistics.

A key issue in national accounting for non-market production is the availability of a
suitable shadow price for valuing production. The monetary value of human milk
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production and breastfeeding can be estimated using accepted national accounting
valuation methods. As shown in the preceding section, breastfeeding and human milk
production by lactating women are economic activities where both producers and
consumers are influenced by economic rewards, including market incentives, and where
breast milk is actively traded or exchanged, including across national borders.

From a national accounting methodological perspective, valuation of human milk or
breastfeeding involves either using an ‘input cost’ based approach or using the ‘market
value’ of the output. The different economic valuation methodologies within national
accounting practice were first discussed in a study of Australian human milk production
in 1999 (Smith 1999). Input pricing refers to the time costs of breastfeeding or expressing
milk. The preferred approach to valuing production in the national accounts system is
using ‘market values’ of output, such as for breastfeeding or for human milk provision.
Wages for wet nurses indicate a market output price for breastfeeding, though this price
may also include an element of payment for childcare services. The 1999 study estimated
that human milk production in Australia in 1992 was 33 million kg. Using a ‘market value
of output’ approach to valuing this production, human milk production in Australia had a
market value of $2.1 billion a year at that time. The 1992 estimate for Australia was based
on a price of US$50 per litre paid by milk banks in Norway, which had been used for
estimating the economic value of breastfeeding in that country (Oshaug and Botten
1994). This illustrated that the value of human milk in Australia was qualitatively
important compared to other goods produced for own consumption by households,
which were valued at $1 billion in 1997 and counted in GDP by the ABS (Smith and
Ingham 2005).

Table 1 summarises key economic characteristics of several representative country
markets in human milk and provides examples of contemporary economic pricing of
human milk. These include milk banks, internet trading, commercial infant feeding
products, and women’s employment as wet nurses.

By 2020, an estimated 756 milk banks operated in 66 countries around the world (Tyebally
Fang et al 2021). Economic analyses of costs and processing fees per litre show wide variations
across countries, sectors, and institutions for supplying and receiving donor milk: costs and
charges to patients (mostly reported as average rather than marginal costs) also depended on
operating procedures, financing, and the source of donor milk (ACT Health 2019; Daili et al
2020; Escuder Vieco et al 2023; Fengler et al 2020; Hoang et al 2024; Hoodbhoy 2013; Jang et al
2016; Jegier et al 2010; Mansen et al 2021; Salvatori et al 2022; Tran et al 2023; Wesolowska et al
2020). Costs range from around $US$41 per litre in China to $US300 or more in the UK (Hoang
et al 2024), while charges to institutions and recipients vary in part due to differences in
funding sources (Daili et al 2020). Most milk banks charge a processing fee to those ordering
donor milk to cover processing costs (Unger and O'Connor 2024). For example, in the
Philippines, official milk banks supplied human milk at a cost of around Php 180 an ounce
(around US$135 a litre or US$4 an ounce) in 2015, although it could be sourced online much
cheaper at around $US30 a litre (Santos 2015). In Norway, human milk has been exchanged
within the country’s human milk bank network for some years at around €130 (US$100) per
litre, after covering a longstanding payment of around US$20 per litre for donor ‘expenses’
(Gravslien 2021; Grovslien and Gronn 2009).! Over the past decade, not-for-profit milk banks in
the United States have sold human milk to health facilities at a price of around US$90-150 per
litre (US$3-5 per ounce) (Buia and Reuters 2015; Wikipedia 2025). Human milk offered on
internet milk trading sites such as Only the Breast in North America and the UK has also
typically been priced at around US$3 per ounce for mothers with health certification, though
many offer it for less (for example, the cost of postage or for around $1 per ounce to specified
recipients) (Only The Breast 2013; 2024). Wages for wet nurses in China and the US were
comparable or higher than equivalent milk bank fees (Fowler and Ye 2008; Lee-St,John 2007).
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Table |. Market prices for human milk, $US per litre, selected countries

Market

Price ($US per oz.)) Location

Comment

Human milk banks

HMBANA

$3-$5 (Wikipedia 2025) USA

Currently there are 12 HMBANA member
milk banks providing donor human milk
in the United States and
Canada. HMBANA milk banks charge no
fee for the actual milk but charge a
processing fee to offset the milk bank’s
overhead costs. This fee ranges from US
$3 to US$5 per ounce, plus shipping
costs. Each milk bank has the authority
to determine the processing fee for its
facility, which is the reason for the wide
variation in price.

Norwegian
milk
banks

$3.42 (US$100 per litre)
(Grgovslien and Gronn 2009)

Norway

13 milk banks were operating in Norway
in 2009; all located in hospitals with
level 111 NICUs. All preterm infants are
offered donor milk if mothers' milk is
unavailable or insufficient, and all infants
who need milk from the milk bank are
offered it. Donors are given a free
hospital grade breast pump, and US$20
per litre to cover electricity and travel
expenses, and donate for 6 months. At
the main Oslo hospital where 2000 of
the country’s 60,000 annual births
occur, the milk bank collects around
1000-1100 litres of human milk per
annum. There is a charge of US$100 for
milk transferred to other hospitals.

UK

United
Kingdom

$191-370 per litre (Hoodbhoy
2013)

In the UK the estimated cost of | litre of
donor breast milk has been estimated to
be £150-£290; the price of | litre of
preterm formula is approximately £13.

Italy

$258.72 per litre ( 231 per litre)
(Salvatori et al 2022)

Italy

Italian Human Milk Bank the average cost
of DHM was about 231.00 per litre

China

$41.4-168.00 per litre (Xiaoshan ~ China

et al 2022; Daili et al 2020)

costs reported by Daili et al. at Shanghai
Children’s Hospital (US $ 168.00 per
litre)

Viet Nam
Korea

$56 per litre (Mansen et al 2021; Viet Nam
Tran et al 2023)

$280 per litre (Jang et al 2016)

Currently there are 4 HMB in Viet
Nam. The HMB received some external
support (equipment, technical) for the
establishment. The donors receive no
compensation. Processing fees are
collected to offset the milk bank’s
overhead costs. This fee range of US$
56 per litre is consistent across the
network of HMB. Viet Nam has
satellites of the HMB in nearby
provinces. There is an additional cost
for shipping of about US$ 5 per litre.
The fee was estimated based on
regulation of the government and
approved by Provincial Department of
Health.
The cost per litre of DHM varies across
countries and HMB, from the lowest of
41.4 USD in an HMB in China to 191-
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Table I. (Continued)

Market Price ($US per oz.) Location

Comment

370 USD in an HMB in the UK.

Fees generated from our banked milk
are $2.80/100 mL for babies in outside
hospitals and outpatients, and free for
babies in NICU at Kyung Hee University
Hospital at Gangdong

Australia $194.94- 201.90 (A$280-290 per Australia

litre (ACT Health 2019)

The unit price for PDHM from is roughly
$280-290 per litre, price based on cost
recovery, not for profit organisation.

Internet milk exchange

Only the US$1-3 (Only The Breast 2013)
Breast UK$2-8 (Only The Breast
2013)

Online

Milk can be bought and sold, as well as
shared (donated). Exchange is organized
into various categories, including by age
of the infant, fresh (rather than shipped
frozen), milk bank certified mother, milk
bank screened mother, bulk sales, local
sales, fat babies, special diet (vegan etc.).
Site offers donor blood testing at US
$219.45.

Also has trading from Canada, United
Kingdom and elsewhere.

Wet-nurse employment

Wet Daily rate between US$50 and USA

Offered at between US$50 and US$200

nursing US$200 (2012 prices). (Only per day. Also has trading from Canada,
The Breast 2013) United Kingdom and elsewhere.
US$1,000/week (2007 prices) Equivalent to US$71-286 per litre at
(Lee-St. John 2007) 700 ml daily intake.
Wet US$1752-2628/month (2008 China Chinese wet nurses earned up to 18,000
nursing prices) (Fowler and Ye 2008) Yuan ($2628)/month in 2008. Exchange

to US$ is based on 2008 exchange
rates, and is equivalent to US$121| per
litre at 700 ml daily intake

Sources: ACT Health (2019); Daili et al (2020); Fowler and Ye (2008); Gravslien and Gronn (2009); Hoodbhoy (2013); Jang et al
(2016); Lee-St.John (2007); Mansen et al (2021); Only The Breast (2013); Salvatori et al (2022); Tran et al (2023); Wikipedia (2025);
Xiaoshan et al (2022).

The United States-based company Prolacta offers $US1.20 per ounce to milk donors to
compensate women for compensate for their time and effort in meeting its requirements for
donation (Prolacta 2024).

Estimates of the monetary value of human milk production in selected
countries

Table 2 presents the estimated economic value of breastfeeding for three selected high-
income countries, Australia, Norway, and the United States, in 2012 from a study published
in 2013 using the best available estimates of breastfeeding rates for those countries at that
time (Smith 2013).

The monetary value of the milk produced by breastfeeding mothers in those countries
was approximately US$907 million, US$3,584 million, and US$44,774 million, valued at a
price of US$3 per ounce (around US$85 per litre), the price charged by US milk banks. This
might be compared with the market value of commercial baby food, including milk
formula products: retail sales in these three countries in 2012 were reported by
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Table 2. Annual production of human milk for infants, 0-24 months, 2009-2010, selected countries

Quantity ‘Lost’ Lost

produced Value produced Potential value production value  production?
Country million litres p.a. US$ mill ! US$ mill 2 US$ mill '2 %
Norway I 907 1,505 598 40
Australia 42 3,584 7,601 4,016 53
United States 526 44,774 107,887 63,113 58

Sources: See Smith (2013).
Notes: ' 2012 prices. 2 biological potential of breastfeeding prevalence of 95% from 0 to 24 months.

Euromonitor International to be US$108 million, US $643 million, and US 6,782 million,
respectively, in 2012 (Euromonitor International 2017).

India and China are large and populous middle-income countries in Asia that present
contrasting trends and policies on breastfeeding and human milk production. Estimates
for the annual monetary value of human milk produced in these countries for 2008-12 are
presented below, again using UNSNA guidelines and conventional economic valuation
approaches to measuring economic production in GDP (Smith 2017a). In this study,
published in 2017, human milk was valued at around US$100 a litre, consistent with milk
bank charges in the United States and Norwegian milk bank prices around that time. There
has been a considerable expansion of milk banking in both these countries in the past 5-10
years (Tyebally Fang et al 2021; Xiaoshan et al 2022).

Table 3 and Table 4 summarise breastfeeding practices and findings on the value of
human milk production in these countries (Smith 2017a).

Breastfeeding in India is near universal, with more than 90% of mothers still
breastfeeding at 12 months, and most (77%) continuing through to 2 years. Exclusive
breastfeeding is considerably lower, though still high by international standards. There is a
growing affluent middle class in India, with an increasing number of births in hospitals,
and a growing number of employed professional women are becoming a target for the
marketing of breast milk substitutes. Quality maternity care standards to protect
breastfeeding are also not widely implemented (World Health Organization (WHO) 2017a; b).

Table 3. Infant and young child feeding practices, 2008-2012, % breastfeeding (BF)

Age (months) India China
Exclusive BF<6 46 28
BF and solids 6-8 56 43

BF at 12-15 88 37
BF at 20-23 77 [19]

Sources: see Smith (2017a).

Table 4. Quantity and economic value of human milk, 0—24 months, India and China, 2005-2012

Country Current quantity Biologically feasible quantity Current value Potential value ‘Lost’ production

India 7,003 10,169 741,123 1,076,155 335,033

China 2,344 7,319 248,030 774,509 526,479

Sources: See Smith (2017a).
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However, India is a lower-middle-income country, most births are not in health institutions,
and maternal labour force participation is very low. While maternity protection policies
support breastfeeding, their implementation is weak. On the other hand, India has a
comprehensive, legislated WHO Code of Marketing of Breast milk Substitutes, which is
applied, including through strong and high-profile NGO activism in the courts, and limits baby
food marketing activity (Euromonitor International 2013).

Breastfeeding has traditionally been very high in China, but the use of breast milk
substitutes became widespread during the 1970s, and breastfeeding fell to a low point in
the 1980s. The breastfeeding rate in China started to increase in the 1990s, responding to
efforts to promote breastfeeding, including in hospitals, where nearly all Chinese babies
are born. From the mid-1990s rates of ‘any breastfeeding’ at four months in most cities and
provinces (including minority areas) were above 80% (Xu et al 2009) (see also Schulze et al
2009). However, breastfeeding declined dramatically in China in the subsequent decade.
UNICEF reported in 2013 that exclusive breastfeeding prevalence for children aged 0-6
months had fallen from 67% in 1999 to around 27% (Hou 2014). After a period of rapid
market-based economic development, China has become an upper middle-income country,
with strong growth of household incomes, including from high rates of female labour force
participation. While maternity leave policies provide for 12 weeks of paid leave, this
entitlement may not be fully accessible or enforced (Hou 2014). Though China has partially
implemented the WHO International Code through legislation, it has limited scope, and
there is evidence to suggest that it is not effectively enforced (Liu et al 2014).

The considerable decline in breastfeeding that has been documented in China since
1999 (Shen 2016) resulted in a dramatic but unmeasured deterioration in unpaid household
production. There was a loss of around 700 million litres of breast milk per year from the
replacement of breast milk in the diet of infants, a loss of economic production value of
around US$77 billion a year. Data is unavailable for breastfeeding among older infants and
young children, but measuring a proportionate decline for the 6-month to 2-year-age
group, the annual loss of production represented by declining breastfeeding in China since
the 1990s is on the order of US$335 billion a year.

The study estimated that mothers in India produced over 7 billion litres a year of
human milk, double the levels estimated in 1999. Potential production from increasing
breastfeeding to biologically optimal levels was US$335 billion a year. The value of human
milk produced in China was much lower, at around 2.3 billion litres in 2012, with an
estimated market value of some US$248 billion. This estimate is broadly consistent with
the unpublished study by Ross and colleagues in 2001 (Ross et al 2001), which estimated
about 4.2 billion litres of human milk were produced annually in China, at time when
breastfeeding rates there were considerably higher.

By comparison, commercial baby food sales in India totalled around $425 million a year
in 2012, far lower than the value of human milk produced by Indian mothers (Table 5).
Table 5 reports data from the 2014 Euromonitor baby food market reports for India and for
China. The Indian market for commercial baby food is relatively small at less than 1 kg per
child (Euromonitor International 2014). By contrast, the Chinese market for baby food,
mainly formula, doubled in 5 years from 5.5 kg to 12.1 kg per child p.a., and by 2014 milk
formula sales in China exceeded $12 billion (Euromonitor International 2014).

Long term historical trends in relation to GDP

The historical experience of Norway and Australia exemplifies the important contemporary
economic and population health challenge in countries like China, where breastfeeding rates
halved in the decade and a half of rapid market-based economic development up to 2013. In
similarly highly populous South Asian countries such as India and Nepal, breastfeeding
remains remarkably high, but similar patterns of decline are emerging.
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Table 5. Commercial baby food sales, 0-36 months, 2012

Baby food total ~ Milk formulas total  Infant formula  Follow on formula ~ Toddler formula
India 425 224 89 113 18
China 13496 12334 3523 3480 3480

Sources: Smith (2017a).

A study presented at the 2021 General Conference of the International Association for
Research on Income and Wealth aimed to estimate the quantities and monetary values of
mother’s milk at key points during the 20th century in Norway and Australia. It used long-
term breastfeeding data for Norway from 1858 and Australia from 1902 to document the
precipitous decline in breastfeeding in those countries during the 1960s (Smith 2021). This
study illustrated the substantial scale of ‘lost milk’ (70-90%) that is implied by long-term
trends in breastfeeding of infants and toddlers 0-2 years of age. The methodology for
estimating the historical volumes of milk produced annually in Norway was that used by
the Norwegian Health Directorate. Norway’s official food statistics have included human
milk production since the 1990s, as recently documented in a study published in Public
Health Nutrition (Smith et al 2022).

Key variables were as follows:

+ breastfeeding prevalence for 1903-2019 from retrospective data on breastfeed-
ing collected in health clinics in Norway;

« for Australia official statistics for the same period derived from NSW for 1903-
05 and from Victoria for the subsequent period;

+ estimated milk intake is based on the conservative assumptions as used by the
Norwegian Health Directorate for breastfeeding at each month of child age,
which implies 306 litres of milk for breastfeeding throughout a lactation period
of 0 to 24 months of age.

To measure the monetary value of production, market output prices and replacement
cost approaches were used, along with historical price deflators for GDP or private
consumption. For Norway, prices were extrapolated backwards from those charged for
milk from a public milk bank network from the 1990s, and for Australia, extrapolated
forwards from the wage of a wet nurse in the late 1800s, by reference to wages of childcare
workers in the 1990s. Historical evidence suggests a professional wet nurse could produce
around 1.875 litres a day, and this was used to calculate a cost per litre of milk obtained in
Australia from a wet nurse. At least 40-60% of potential production is currently lost in
these two countries (Table 6). The study also demonstrated indicated that if breastfeeding
had been counted as productive, a substantial 8-22% would have been added to GDP in
Norway during the time period 1868-1902.

Calculations of the amount of milk produced in Norway and Australia 1902-2018 show
up to 11 million litres a year were produced in Norway in 1902 and in 2018. Only 4.8 million
litres were produced in 1972, the low point of breastfeeding in that country; three quarters
of potential production was lost in Norway at that time compared to if 95% of women had
breastfed as is biologically feasible. There is a similar pattern of lost production in
Australia, where all but 10% of potential supply was lost in 1972. In Norway, nationwide
policies were adopted from the 1970s in hospitals and through paid maternity leave and
marketing controls to protect the ongoing supply of mothers’ milk. By contrast, in
Australia, around two-thirds of potential production has continued to be lost since the
1940s. That is an ongoing annual loss, which is currently around A$4 billion a year.
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Table 6. Monetary values of actual and potential production of milk for Norway and Australia, 1858-2018

4t

s d o

Biologically feasi- ~ Actual value of GDP plus
Actual human ble potential vol-  milk production, GDP by expen- Addition to GDP mothers Addition to GDP
milk produc- ume of NOK million (mar- Actual as % of  diture, current GDP plus level if included milk poten-  level if no milk lost
tion volume  production (mil- ket output valua-  potential pro-  prices, million  mothers milk,  mothers milk in tial, NOK  and included moth-
Country Year (million liters) lion liters) tion) duction NOK NOK mill GDP, % mill ers milk in GDP, %
Norway 1858 310.9 15.0 84 73% 373 457 22.5% 488 30.9%

1902 11.0 19.3 9l 57% 1,088 1,179 8.4% 1,248 14.7%

1943 77 16.7 124 46% 6,253 6,377 2.0% 6,523 4.3%

1972 4.8 18.7 297 26% 63,749 64,046 0.5% 64,901 1.8%

1999 10.3 17.0 3,557 61% 851,913 855,470 0.4% 857,748 0.7%

2018 10.2 17.1 6,603 59% - - - - -

Year Actual human Biologically Actual value of Actual as % of GDP by GDP plus Addition to GDP  GDP plus Addition to GDP
milk feasible milk production, potential expenditure, mothers level if included mothers level if no milk
production potential AUD million production current prices, milk, AUD mothers milk in milk lost and included
volume volume of AUD million million GDP, % potential, mothers milk in
(million production AUD GDP, %
liters) (million liters) million

Australia 1902 214 29.9 2 72% 444 446 0.5% 447 0.7%

1943 18.0 434 6 42% 2,935 2,941 0.2% 2,949 0.5%

1972 9.8 77.0 53 13% 36,560 36,613 0.1% 36,977 1.1%

1999 26.8 723 1,894 37% 361,087 362,981 0.5% 366,195 1.4%

2018 35.1 91.6 3,864 38% 1,042,646 1,046,510 0.4% 1,052,723 1.0%

Sources: Smith (2021).
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The study also demonstrated using historical wage data that if breastfeeding had been
counted as productive, a substantial 8-22% would have been added to GDP in Norway
during 1868-1902. Table 6 presents detailed results for both Norway and Australia from
that study for that period.

In 2023, a global nutrition tool, the Mothers’ Milk Tool, was launched which allows such
calculations for many countries worldwide. Results for several countries were published in
2023 (Smith et al 2023b). This means that estimates can now be made for over 100
countries that have data for 1YC feeding practices in the UNICEF dataset. The Tool uses
similar methodology to previous studies, and aligns with the official calculations of human
milk production for Norway (Smith et al 2022). 1t uses a value for human milk production
of US$100 per litre. However, in line with WHO recommendations for breastfeeding to
continue to two years and beyond, the Mothers Milk Tool estimates production for
children 0-3 years, rather than the 0-2 years age category used in previous studies
discussed above.

The Mothers’ Milk Tool shows that in Nepal, for example, which still has very high
breastfeeding rates of both infants and young children, human milk production for
children 0-3 months was 220 million litres of milk in 2020, and only 4% of biological
potential was lost (see Table 7). The loss of this human milk production, if it were to occur
in the future, would be the equivalent of more than half of that country’s current GDP.

Discussion

After the adoption of the United Nations (UN) System of National Accounts (SNA) in 1953,
economic statistical conventions systematically excluded much of women’s economic

Table 7. Estimated amounts and values of actual and potential human milk production by country for children aged

0-36 months
Total production, at current Potential production
breastfeeding rates of breastfeeding % of breast
Country/Location Year (million liters) (million liters) milk lost
Australia 2010 50.8 143.2 64.5
Brazil 2019 4254 1,212.9 64.9
Canada 2009 54.5 169.8 67.9
India 2017 8,737.6 10,200.0 14.3
Indonesia 2017 1,210.7 1,886.8 35.8
Ireland 2013 4.4 24.1 81.7
Kenya 2014 450.9 599.1 24.7
Nepal 2019 221.3 230.3 39
Nigeria 2018 2,150.4 2,997.1 283
Norway 20182019 10.7 253 57.8
Philippines 2017 574.5 826.0 304
United Kingdom 2011 58.0 3143 81.6
USA 2018 604.5 1,686.1 64.1
Viet Nam 20132014 423.3 672.6 37.1
Global 2022 35,556.0 57,490.5 38.2

Sources: Smith 2023.
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activity from measurement in most countries (Saunders and Dalziel 2016; Waring 1988)
because households’ non-market production of goods and services, done mostly by women,
was deemed a ‘non-economic’ phenomenon. This study has shown there were influential
economic drivers of the displacement of breastfeeding by commercial milk formula during
the 20th century, and that the resultant decline in breastfeeding resulted in losses of an
economically valuable resource. Secondly, it has described the important feminist
critiques of GDP measurement practices, which exclude unpaid care from the system of
national accounts (SNA), and analysed the implications of modifying SNA rules to make
visible the productivity contributed by women’s breastfeeding of infants and young
children. Thirdly, it has shown that a range of available market prices for the valuation of
breast milk can be used to estimate the monetary value of breast milk production in
countries. Recently developed tools confirm that the magnitude of this value is large
compared to the retail value of commercial milk formula, such as in China and India, or in
relation to GDP in other countries, historically and at present.

First, this study contributes empirical evidence to arguments that care of children has
features of ‘public goods’ that risk socially inefficient under-provision (Folbre 1994). As the
benefits of investing in children are increasingly socialised, parenting is said to
increasingly become a public service. The encroachment of market incentives on unpaid
household economic activity has been argued to result in a shrinking ‘Magic Pudding of
Care’ as market development proceeds and more female labour is drawn into it by policies
promoting market-based economic development (Folbre 2002). This process of competi-
tion for women’s time also creates new markets for commercial milk formula due to
amplifying the time pressures on families with infants and young children.

Market prices are the preferred way to value non-market production for this purpose.
Over the past two decades, there has been a revival of trade and exchange of breast milk
and commercial wet-nursing as far afield as China, North America, India, and Australia. For
example, in 2015, a company called Ambrosia Milk began purchasing human milk from
mothers in Cambodia at $0.5-1.0 per ounce of milk for export to the United States (Clark
2016; Jackson 2015). The milk was to be sold for $3 an ounce in a market where many new
mothers experience challenges with establishing breastfeeding and may lack entitlement
to paid maternity leave but want their child to be breastfed as recommended by health
authorities (Wood 2015). For the Cambodian mothers - only those with healthy, older
babies could participate - their lactation work offered the possibility of having a longer
absence from often exploitative employment in order to better care for - and continue
breastfeeding - their young children.

Not measuring changes in unpaid work burdens during modernisation and economic
transition can also generate gender inequality, including by reinforcing women’s unequal
access to earnings and leisure (Qi and Dong 2016). For example, despite the value of
essential unpaid care work in China being between a quarter and a third of GDP, as Qi and
Dong observe,

... the overriding concern of the Chinese government in the post-reform period has been to
improve the productivity of paid work and maximize growth of per capita GDP, assuming that
the provision of domestic and care services will adjust itself accordingly (Cook and Dong 2011).
As a result, the role of the state and the employers as a provider of social goods and services has
been eroded; responsibility for social reproduction and “care”—a domain principally of the
state in the urban sector under the planned economy—has returned to the household. This
process has considerable implications for the work and status of women in both the home and
the marketplace (Qi and Dong 2016 19).

That is, devaluation of a mother’s unpaid lactation work expands the market economy
but shrinks the total economy, and at the expense of economic justice for women.
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Secondly, feminist critiques have long emphasised that using GDP to measure and
manage the economy reflects a gender-biased interpretation of economic progress and
development, and ignores the vital social and economic role of reproduction, care, and
nurture (Berik and Kongar; Boserup 1970). An alternative approach to valuing human
productivity based on ‘social provisioning’ (Power 2004) incorporates domestic work and
unpaid care work as fundamental to economic analysis, and evaluates economic process or
performance on how well it achieves sustainable human development (Benerfa et al 2016).
This highlights the need for analyses of the economy to account for the key role of gender
power relations and gendered social institutions such as the SNA in generating and
perpetuating inequities between men and women (Agarwal 1997). The exclusion of
breastfeeding and human milk production from GDP exemplifies women’s institutionalised
exclusion and disadvantage from current economic statistical systems, and the need to
better account for women’s unpaid caring and reproductive work in making resourcing
and budgeting decisions. Since 1993, all commodities have been within the scope of core
GDP, and human milk meets the criteria for inclusion (Smith and Ingham 2005),* yet
national accounting practice continues to exclude measurement of human milk
production.

The current invisibility of women’s productivity in the non-market household economy
distorts economic policy-making and biases government budget funding priorities to the
disadvantage of women and girls (Balakrishnan et al 2011; Himmelweit 2002; Pan American
Health Organization (PAHO) 2010). The estimates reported above show the need to
integrate thinking about economic progress across both the market and non-market
household sectors to provide a reliable basis for labour market and social protection
policymaking and budgeting. The case of paid maternity leave is illustrative. Modern
welfare regimes that evolved to address unemployment risks emerging during
industrialisation and urbanisation have responded inadequately to the key economic
risks facing women in the modern economy, which commonly arose from their investing
in child-raising and financial dependency on a male breadwinner (0’Connor 2013; Orloff
1993). Valuing women’s productivity from time spent in infant care and breastfeeding
would, for example, highlight the importance of governments investing in measures to
align with International Labor Organization (ILO) Maternity Protection Convention
standards for paid maternity leave and lactation breaks. Recent ILO research confirms that
meeting these standards is affordable in all country settings (Baker et al 2023), and would
recognise the costs to mothers of meeting health authority recommendations for exclusive
breastfeeding (Smith and Forrester 2013). Valuing this productivity would also bring a
greater priority to reducing the role of healthcare providers in distributing commercial
milk formula products (Rollins et al 2023).

China’s recent development pathway indicates how gender inequality increases when
the care economy is not accounted for and adequately resourced. It can be argued that
institutions such as the SNA have influenced fiscal priorities and contributed to the
inadequacy of paid maternity leave and broader maternity protections throughout the
world (Baker et al 2023) in recent decades, which, in turn, have influenced the ongoing
decline of breastfeeding (Baker et al 2021) and expansion of markets in commercial milk
formula (Baker et al 2016).

Incomplete economic statistics distort public policy in other important ways, such as in
trade and industry policies. A consequence of not measuring breastfeeding or non-market
human milk production in GDP and related food production measures is that policymakers
focus on promoting the activities of commercial firms producing breast milk substitutes,
whilst giving no importance to protecting household production of human milk worth far
more in monetary terms. Despite the importance of breastfeeding demonstrated by the
2008 melamine crisis, in which hundreds of thousands of infants were hospitalised and six
infants died, public policy in China has prioritised the development of the commercial milk
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formula industry (Qi 2014; Xia 2014). Only in 2014, far too late (AAP 2013; Correy 2013;
Harney 2013; Liu et al 2014; Waldmeir 2013; Xu et al 2013), did the national government
begin to focus on stemming the dramatic declines in breastfeeding since the late 1990s (Wu
2014). Weak health, the labour market, and market regulatory policies are crucial drivers
of these declines (Hou 2014).

Thirdly, an important reservation by national accountants on including non-market
production in GDP has been whether ‘economic pricing’ is important for demand and
supply in these markets, that is, whether breastfeeding, human milk production, and the
trade or exchange of human milk meets the test of ‘sensitivity to economic rewards’
(Kravis 1957). The existence of market for breastfeeding and human milk provides
important evidence of ‘economic pricing’ - that economic rewards and market prices
affect its supply and demand. Such evidence strengthens the case for measuring
breastfeeding and human milk in GDP.

However, these processes create new markets for commercial milk formula and generate
unmeasured health, economic, and environmental costs. A major collaborative study
published in The Lancet in 2016 estimated that health treatment costs of around $224 million
a year could be saved by small increases in breastfeeding in China, while the economic loss
from cognitive deficits associated with current infant feeding practices was estimated at US
$24 billion a year (Rollins et al 2016). This represented an ongoing annual loss equal to 0.33%
of China’s GDP. However, the economic losses involved are unseen, and the implied decline
in breast milk production is framed narrowly within maternal/child health, rather than
perceived more broadly as corrosive of China’s economic productivity and human capital
formation. Perversely, extra food and health treatment costs that result from increased
formula sales, reduced breastfeeding, and less healthy children and adults are measured as
an addition to GDP under current national accounting practices (Smith and Ingham 2005).

The environmental cost externalities of displacing breastfeeding are also multiple
(Andresen et al 2022) but remain unmeasured in current economic statistical systems. The
importance of breastfeeding practices to climate change mitigation, adaptation, and
resilience is of growing concern and relevance to public policy (Smith 2019a). In the case of
China, the hidden environmental costs of commercial milk formula are particularly large
because of its large population. Greenhouse gas emissions from the manufacturing of milk
formula sold in China in 2012 were estimated to be 2.24 million tonnes CO? equivalent
(Dadhich et al 2015). While these environmental aspects are largely beyond the scope of this
paper, new nutrition tools show that the environmental costs of displacing breastfeeding are
substantial in high-income countries and globally (Smith et al 2023a; Smith et al 2024).

Feminist economic thinking has made important contributions to ecological economics
over half a century (Berik and Kongar 2021; Gaard 2013; Smith 2024; Waring 1988). In the
2024 flagship report of the Food and Agriculture Organization (FAO), the problems for the
sustainability of the global agrifood system of inadequate accounting for the non-market
sector are highlighted (Food and Agriculture Organization of the United Nations (FAO)
2024 p.75). FAO is moving towards ‘true cost accounting’ (TCA) for the hidden costs of the
market-based global agrifood system. The report includes a focus on breastfeeding and on
the practical measurement tools that are being developed to better measure, understand
and align health, environmental and social values and achieve more sustainable food
systems.

While reforming statistical measurement systems to compare the economic values to
encompass non-market values such as breastfeeding and the production of human milk
has been seen as disruptive, overburdening, and inconvenient to conventional
practitioners, showing the large magnitude of women’s non-market household production
of infant and young child milk importantly informs a range of policies. Likewise, as
recently argued in the leading medical journal The Lancet, including time spent on infant
and young child care and feeding in satellite accounts to GDP would enharnce monitoring
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and analysis of long-term productivity trends and patterns in the food, nutrition,
childcare, and health sectors, as well as better inform policies on maternal labour force
participation (Baker et al 2023). Environmental accounting as part of the true cost
accounting of the agrifood system is the next major frontier in such reforms.

Furthermore, breastfeeding is a human rights issue for both mother and child, and is
recognised in several human rights instruments (United Nations Office of the High
Commissioner [OHCHR] 2016). Trade and exchange of human milk might commodify this
relationship and disempower women, displacing a primal relationship between mothers
and their infants. Distributional concerns about the expansion of commercial markets in
human milk are also profound. Lack of access to maternal breastfeeding contributes
importantly to global inequity in child health (Roberts et al 2013). Breastfeeding confers
additional health and development benefits on the child beyond those from receiving
human milk, and breastfeeding her child also significantly reduces the woman’s
reproductive health risks, such as for breast cancer (Labbok 2001; Victora et al 2016).

Importantly, market exchange may redistribute mothers’ milk and breastfeeding away
from vulnerable consumers (children) with biological claims to it to those most able and
willing to pay - including adult males seeking sexual gratification. Infants and children
cannot exercise agency separately from their parents in such markets, with the well-
recognised concept of the breastfeeding ‘dyad’ challenging economic assumptions about
‘separability of self’ (Nelson 1993). There is also potential for exploitation, including
trafficking of lactating women due to gender inequality in wealth and income, weak or
unequal bargaining power within households and markets, and inadequate human rights
protections against female poverty (Smith 2017b; Smith et al 2021; United Nations Office of
the High Commissioner [OHCHR] 2016).

Indeed, the most willing producers - selling the cheapest milk - may be the more
desperate or dishonest suppliers, rather than those offering the most suitable milk, such as
relatives or friends. Markets can systematically disadvantage purchasers over sellers of
certain kinds of products because of unequal information on products’ characteristics,
such as whether a used car is a ‘lemon’ or whether milk is diluted or contaminated (Akerlof
1970). Market prices can also provide misleading signals about the societal value of
products, which distorts decision-making about what is produced or consumed; for
example, market prices fail to incorporate negative health and environmental cost
externalities of milk formula consumption or the social benefits of parental investments in
children (Dadhich et al 2015; Folbre 1994; Smith 2004).

On the other hand, by drawing attention to the monetary value of breast milk,
expanded or revitalised markets in mothers’ milk could improve its availability, benefit
nutrition and health, and contribute to greater economic justice for women (Smith 2015).
The sale or donation of surplus human milk could directly improve the nutrition and
health of those children otherwise deprived of it. Lactating women might gain health and
financial benefit from increased breastfeeding, while mothers able to secure surplus breast
milk through trade or exchange may be more than willing to pay for the personal
satisfaction and better nutrition and health for their child. The economic inequity of the
contemporary donative market in the United States, where ‘everyone except the woman
who donates her milk benefits’, has been increasingly questioned (Fentiman 2009, 66).

Such controversies aside, a major potential gain from the reemergence of such markets
in mothers’ milk is that they generate prices evidencing ‘willingness to pay’ for the
advantages of breastfeeding, which can be used to proxy the monetary value of breast milk
for inclusion in national economic statistics such as GDP. Around half of the 140 million
infants born each year globally are nourished mainly by the milk of their breastfeeding
mothers, but this productivity is largely invisible.
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Acknowledging human milk within this influential economic measurement system
would be a transformative institutional change that would make clearer to policymakers
the value of investing in a crucial form of non-market household production.

Limitations

There are challenges and limitations in making these estimates, which are intended to be
illustrative and informative of the possibilities for better accounting for women’s
productive contribution to the evolved global first-food system of infants through
breastfeeding. Importantly, it should be noted that using a market price for expressed
breast milk underestimates the economic value of breastfeeding. There are distinct,
additional values for the process of breastfeeding and for using the mother’s own milk
rather than another mother’s milk, such as for promoting maternal attachment, jaw
development, and strengthening the immune system (Bertino et al 2009; Strathearn et al
2009). These include lower healthcare and other economic costs related to higher acute
and chronic illness for women as well as for children where rates of breastfeeding
exclusivity or duration are suboptimal (Jegier et al 2024).

The price that individual consumers are willing to pay for breast milk, even well-
informed medical buyers, may also be lower than its economic value from a societal
perspective, for example, because buyers are not fully informed about its health and
development importance, because the optimal feeding of the child is not the only
consideration in infant feeding decisions, or because personal valuations may not take into
account wider societal health system or environmental cost impacts.

It might also be argued that the price of milk sold by milk banks may reflect the
particular economic and institutional characteristics of a specific market. The
commercial market for human milk is still relatively small, and most human milk
production by breastfeeding women is not marketed. Most is provided altruistically
rather than through a market exchange. Also, in some countries trading in human milk is
only for meeting the needs of newborn infants; in Norway, for example, milk banks
usually only supply human milk for infants under 3 months old. Pricing mechanisms may
be relatively undeveloped in these markets, and price may be little used in supply or
demand decisions. The price charged by milk banks to hospitals for human milk supplies
may also be challenged as a proxy for the value of human milk if it is more highly valued
for hospitalised premature or vulnerable infants rather than healthy, full-term, or older
infants. Nevertheless, it has been shown elsewhere that prices of human milk derived
using other valuation methods (such as using time input for expressing milk or
replacement wage costs) are broadly consistent and comparable with milk bank prices
(Smith 1999). It can be argued that using such prices is a reasonably valid representation
of the market value of human milk.

It may be argued that the price of formula, which is lower, should be used to value the
lost economic value when human milk production is replaced by formula feeding, as the
mothers who formula feed may not value breast milk as highly as breastfeeding mothers. A
recent costing study in a European neonatal unit found that commercial milk formula was
eight times cheaper than donated human milk (average cost of €306.95 per litre) and was
also cheaper than providing the mother’s own milk (Fengler et al 2020). A number of early
studies used the price of powdered milk or infant formula to proxy the economic costs of
replacing breastfeeding (Aguayo and Ross 2002; Almroth et al 1979; Gupta and Khanna
1999; Hatloy and Oshaug 1997; Rohde 1974; Rohde 1981). However, lower prices for formula
only show that consumers value bovine-based milk or plant-derived formula milk products
at this price, not how much they may be willing to pay for human milk. The price of
formula may be low because women consider breast milk substitutes to have a lower
economic worth. At present, some formula-feeding mothers may not be able to purchase
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breast milk even if they prefer to do so. Formula is also provided cheaply to health
facilities as a marketing strategy because its early use disrupts the establishment of
lactation and successful breastfeeding.

More generally, breastfeeding practices vary greatly across countries, and gaps and
deficiencies in data affect the accuracy of measuring human milk production at national
levels (Smith 2013). Current survey practices may overstate the extent of exclusive
breastfeeding (Aarts et al 2000; Nanishi et al 2023). This highlights the importance of
regular and comprehensive measurement of infant and young child feeding practices,
especially in high-income countries, and more precise measurement of breastfeeding and
human milk intake in all countries (Smith et al 2023b).

Also, while trade and exchange of human milk products is expanding (Smith 2015),
there are multiple cultural and ethical complexities in monetising breast milk (Prouse
2021). Even in emergencies and disasters, employing a wet nurse to provide life-giving
milk to an orphan involves complexity at multiple levels (Iellamo et al 2025). This is
beyond the scope of this paper but highlights that market valuation tools should not be
overused. Putting a price on breast milk might be perceived as offensive in some settings.
Breastfeeding cannot be reduced to its economic aspects and has deep, sometimes
conflicting meanings for women (Waldby et al 2023). Breastfeeding is an evolved and
complex physiological, emotional, and social relationship between the human mother and
child, which is in turn intricately related to the family and the community or society she
lives in (Smith 2013).

Conclusion

If women'’s work as producers and reproducers is invisible as a contribution to the
national accounts, women are invisible in the distribution of benefits. (Marilyn
Waring, Counting for Nothing, 1988, 77).

Estimating the economic value of breastfeeding has pitfalls but can emphasise the
extent of breastfeeding and its value, and acknowledge one of women’s unique
contributions to society, while highlighting its importance to economic welfare and
contributing to more accurate public policy analysis and more soundly based economic
and health policies.

Including human milk production in key economic statistics advances human rights of
women and children and supports a sustainable development agenda informed by better
measurement of the costs and benefits of market-based economic development. It is ironic
that the United Nations (UN) is the main institutional framework for furthering human
rights in the world community, yet still in 2025, measurement of GDP in the key institution
of the SNA, led by public organisations like Eurostat, the UN Statistics Division, OECD
Statistics, the World Bank, and the International Monetary Fund, hinders the realisation of
women’s and children’s human rights to health, nutrition, and economic equality through
its effect on policy priorities (Smith 2019b). Breastfeeding is a key measure and indicator of
children’s health and well-being, as well as important to women’s reproductive health, and
can be captured within the central framework or satellite accounts of the SNA.

The recent expansion of trade in human milk and breastfeeding may be a ‘vice’ or a
‘virtue’ for women’s and children’s well-being. 1t might, on the one hand, reinforce the
valorisation of market activities at the expense of non-market economic activity, including
breastfeeding. Alternatively, it might motivate a renewed feminist challenge to the
practice of excluding human milk from economic accounting systems. Here, it has been
argued that by indicating market values for breastfeeding, trade in human milk has
strengthened the case for its inclusion in GDP. This paper has provided data to
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demonstrate the economic value of breastfeeding and breast milk and its relevance to
current initiatives to go ‘beyond GDP’. It illustrates how increasing the visibility of
women’s lactation work in key economic statistics might challenge the gender bias in
policy that under-prioritises allocating resources to address women’s needs. It can also
emphasise the importance of governments developing societal, policy, and regulatory
responses to markets in human milk that enable, rather than hinder, maternal
breastfeeding and that promote the beneficial rather than harmful aspects of milk trade
and exchange.

Lactation and breastfeeding are economically productive work. To better understand
trends in human maternal welfare and well-being, it is crucial to better measure and value
the foundational economic contributions of women via their breastfeeding work. This in
turn may advance economic justice for women, as well as improve the efficiency of
resource allocation within the national food system for infants and young children and the
broader infant and young child food economy.

Addressing concerns about GDP is crucial for more credible and accountable public
fiscal and economic policies and for building trust in their fairness. As well as giving more
emphasis to trends in household income and consumption and its distribution, the OECD is
scrutinising how to better measure unpaid household activities and develop satellite
accounts, including measuring human capital and interactions between the economy and
the environment. Nobel laureates like Joseph Stiglitz and Amartya Sen have drawn
attention to the policy distortions arising from excluding it from GDP.

Progress is slow and difficult, though barriers are said to be practical rather than
conceptual. Women'’s reproductive work of nourishing children with human milk through
breastfeeding is rarely considered in discussions of global or national food systems, food
policies, or food security. Some have suggested that only ‘demand driven advocacy’ will
improve national accounting practices (Collas-Monsod 2007, 5-7; Virola et al 2007, 7).
Without wider public understanding of how such statistics can be used for better decision-
making or how to use them for advocacy, statisticians will do little about introducing them
- though ‘what we don’t know could hurt us’ (Abraham 2005, 1).

Nevertheless, there is some advancement. In 2023, to address multiple planetary and
human health crises and inequities, the World Health Organization Council on the
Economics of Health for All called for a new way of thinking about valuing and measuring
what matters (World Health Organization (WHO) Council on the Economics of Health for All
2023). Leaders in major international agencies such as the FAO, World Bank, UNICEF, and the
WHO endorsed breastfeeding as a key example of where this could be taken forward in
practice (Alive and Thrive 2022; 2023). It now awaits for each of these organisations to work
within their remit with UN and OECD statistical divisions towards these recommendations: i)
improved data on breastfeeding, ii) including human milk production in food balance sheets,
iii) piloting time use measurement of breastfeeding in national economic accounts, and iv)
aligning the ILO Convention on Maternity Protection recommendations for 14 weeks paid
leave with WHO/UNICEF exclusive breastfeeding recommendations for 6 months to
prioritise policies enabling breastfeeding in workplaces and childcare, as well as
strengthening UNICEF practices in disaster and emergency settings. Meanwhile, UN
agencies with a relevant mandate might ask the International Court of Justice for advice on
whether maintaining the status quo of SNA accounting on breastfeeding is an ongoing
breach of women’s human rights to health and children’s rights to food.
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Notes

1 Denmark likewise offers recompense to donors.
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