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Emerging food safety risks: Melamine-tainted milk in China1
In September of 2008, media reports emerged that thousands of infants in China had fallen
ill from drinking infant formula tainted with dangerous quantities of melamine. An industrial
chemical commonly used in plastics and resins, melamine had been intentionally added to
milk as a “fake” protein, allowing producers to dilute the product but fraudulently pass
nutrition tests. Rather than testing directly for protein, these tests measure nitrogen, which
makes up 67% of melamine by mass [WHO, 2009a]. Infants who drank the melaminecontaminated infant formula developed kidney stones and other renal problems that lead to
at least six deaths, 51,900 hospitalizations, and an estimated 294,000 illnesses in China,
Taiwan, Macau, and Hong Kong [Yang et al., 2009; WHO, 2009b]. Food products containing
melamine were then exported internationally.
The melamine scandal is an example of a global food safety risk and the generic factors that
contributed to its amplification or attenuation could be relevant for a wide range of other
potential food safety risks.
When any substance is considered as a potential food additive, the first step in any risk
assessment is the gathering of knowledge in order to solve as many scientific unknowns
as possible – knowledge related to its chemical composition and properties, its toxicity, how
it is metabolised or biodegrades, how it can be detected etc. However, when a substance is
novel or is not a designated food additive – as was the case with melamine – there are many
unknowns, and knowledge of this kind is often incomplete or not adequately sought out.
Such a lack of knowledge can amplify risks. When melamine was first discovered in milk in
China, there was a rush to find toxicological information about the chemical, but little was
found. The few pre-existing laboratory analyses of melamine had determined that it has a
low toxicity in animals, and is rapidly eliminated from the body in urine [Wong et al., 2008].
Although one US study on rats in 1983 had shown that very high doses of melamine (3161
parts per million by body weight) caused harm or even death from urinary bladder
inflammation and bladder stones and crystals in the urine [WHO, 2009b; NTP, 1983], without
knowledge of this study, Chinese producers would have had little or no reason to believe
melamine could inflict harm. To the contrary, there was a prevalent belief in the industry at
the time that melamine was essentially non-toxic, since it had been used for years as an
additive in the animal-feed industry to feign a higher protein content (this was something of
an ‘open secret’ in China) [Ingelfinger, 2008; Yang et al., 2009; Kuehn, 2009; Barboza et al.,
2007].
The complexity of the food supply chain was another factor that increased the likelihood of
risk emergence. The dairy industry in China, as is the case with many large food industries
these days, has followed the trend of agribusiness industry consolidation, in that a few large
processors now compete within a more complicated chain. This means that numerous,
dispersed actors (from small farmers, to independent brokers, to brand-name processors)
have input into the final product and there are more potential points at which contamination
could take place. What happened in the Chinese dairy industry was further complicated by
large increases in demand (which suppliers could barely keep up with, pushing them to
compete in ever more uncoordinated supply chains [Yang et al., 2009]); as well as the
influence of global trade putting pressure on the industry to produce as cheaply as possible
(which provided one incentive to look for a cheap protein substitute).
A complex food chain also allows for food contaminants to become more widely spread and
more difficult to trace. Once it emerged in China that melamine could be toxic to humans,
concern understandably began to mount about what other kinds of products could be
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contaminated. The fact that melamine had been added to animal feed made it more likely
that other parts of the food chain would be affected – at least four brands of eggs were later
found to contain melamine [BBC, 2008].
The increasing complexity of the food supply chain is in large part a consequence of
changing technological advances and social dynamics. Technological innovation in the
form of food technology has changed the industry quite significantly – processing, preserving
and packaging techniques have revolutionised the way that food is prepared, transported
and sold. Chemical processes are now routinely applied to foodstuffs (e.g., freeze drying,
irradiation, addition of inert gases) and the use of food additives (both natural and artificial)
has greatly increased. These extra processes and supplementary ingredients amplify risks
related to food safety – for example, numerous food additives have been found to have
2
adverse effects on health, leading their use to be heavily regulated in some countries. At the
same time, urbanisation, modernisation and the spread of prosperity have drastically
changed the lifestyle of the majority of people so that populations are now much more reliant
on these processed, packaged foods than they used to be. The melamine scandal is
evidence of this, as most of the harm originated from the consumption by infants of infant
formula, a processed product which may be highly modified.
Globalisation and the rapid growth of international trade have played a similarly influential
role in risk amplification. Melamine-tainted products produced in China were exported to
other countries, making this food safety risk a global issue. In the US, products found and
later recalled due to measured or suspected melamine contamination included certain
brands of candy, biscuits, cookies, milk, flavored drink, and coffee (although no cases of
health problems have been reported in the US) [Ingelfinger, 2008; FDA, 2008b]. Europe was
minimally affected because it is illegal to import dairy products and infant formula into the EU
from China, but it had nevertheless imported products containing milk powder including
cookies, toffees and chocolates [Rosenthal, 2008; EFSA, 2008]. After the scandal surfaced,
68 countries banned or recalled goods suspected to contain melamine. Given today’s
globalised trading system, this situation could easily be repeated for future food safety risks
[Bhalla et al., 2009]. The trend towards more free trade may also be a contributor to risk
amplification if it leads to fewer inspections of imported foods - in the US, an advocacy
organisation reports that the FDA’s border inspections of regulated foods may have been as
low as 0.6% in 2007. In comparison, before trade agreements were updated in the mid
1990s with the founding of the WTO and prior to the North American Free Trade Agreement,
8% were inspected [Public citizen, 2007].
Despite the above factors contributing to the wide spread of melamine-contaminated goods,
the adverse effects of their consumption were much more concentrated. The great majority
of the victims were from mainland China, with a handful of cases each in neighbouring Hong
Kong, Macau and Taiwan. There are two notable details about the victims of the melaminetainted food products. Firstly, they were all infants or young children under the age of three,
which indicates that there were important varying susceptibilities to this food safety risk.
The root of this susceptibility turned out to be that infants have higher concentrations of
naturally-occurring uric acid than do adults, and this combines with melamine to form kidney
stones. Because many infants are on a diet of almost exclusively infant formula, this also
contributed to them accumulating large amounts of melamine in their systems [FDA, 2008c].
However, infants (because of their under-developed immune systems) and children
(because they consumer larger amounts of food relative to body weight) may, in general, be
more susceptible to any number of food safety risks [Ingelfinger, 2008]. Secondly, most of
the victims came from poor, rural areas [Yang et al., 2009], suggesting that poverty and a
lower level of development acted as factors that amplified risk in this instance - poor rural
populations would have a more restricted choice of products and would not be able to afford
the much more expensive foreign-made brands.
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Temporal complications also amplified risk in this case – it took some time for the
melamine contamination to be discovered, because harmful effects only became evident
following a gradual build-up of melamine (due to chronic consumption) in the systems of the
infants. Nevertheless, the lack of early warning was an important governance failure, given
that there had been recent indications of melamine’s potential toxicity and of the fact that it
was being used as a protein ‘substitute’ in food well before the contaminated milk scandal –
in 2007, pet food exported from China to the US was found to be contaminated with
melamine and other chemicals after it killed at least 1,000 cats and dogs, maybe thousands
more, through renal failure [AP, 2007a]. The discovery instigated “the largest recall in FDA
history” and the source was traced to wheat flour from China, which had been intentionally
adulterated to reflect higher perceived protein content and therefore higher value [Kuehn,
2009]. What’s more, although reports of melamine-tainted milk did not appear until midSeptember, 2008, it later emerged that awareness of the problem had existed since at least
the beginning of August – one Chinese manufacturer, Sanlu, confirmed on August 2 that its
infant formula was poisoned. However, no action was taken because, the week before the
Beijing Olympics were due to begin, the Chinese government “issued orders to suppress
‘bad news’, including about health scares, during the period of the Olympic Games” to
protect “social stability” [Spencer, 2008]. It was not until more than one month later on
September 9 that the government of New Zealand revealed the melamine-contamination
problem, as the New Zealand company Fonterra, which owned 43% of Sanlu stock, had
learned about the contamination and, with delay, alerted their ambassador. Different sources
state that doctors and citizens in some parts of China knew well before, as far back as early
2007, though the timeline is unclear [Economist, 2008b; Spencer, 2009]. China may have
filtered out online “information about tainted milk from as long ago as December, in order to
protect China’s reputation during the run-up to the Olympics” [Economist, 2008b].
Although there were regulations in place to try to protect food safety and prevent this sort of
incident occurring, one common problem with regulation (and one which applies not only to
China) is that the rate of regulation implementation and adaptation often lags behind that of
industry process. This is especially the case under circumstances of fast economic growth,
as experienced by China. In the melamine case, the speed of development of the Chinese
dairy industry after the turn of the century quickly outpaced regulations. Milk processors and
retailers became concentrated into large companies and production went from small to
industrial scale, but China’s regulations remained “thin” [Gereffi, 2009].
Another potential problem with regulations is that they can have unintended secondary
effects. A failure to anticipate these secondary effects can lead to risks being amplified. Wellmeaning regulations implemented in China with the aim of protecting infant health actually
ended up creating perverse incentives for manufacturers of infant formula to falsify protein
content. These regulations imposed strict nutrition requirements on infant formula and were
implemented in response to a 2004 scandal when 13 babies died from drinking infant
formula made from starch and sugar [Reuters, 2008; Ingelfinger, 2008]. Because the
required protein and nutrients were expensive, producers searched for cheaper ways to
seemingly adhere to the set levels – this led to the addition of melamine.
One reason why it may have been difficult to foresee the secondary effects of this regulation
may have been that “too many departments are in charge of food safety [in China], which
causes overlapping of responsibilities and creates problems for law enforcement, and there
are often conflicts of interest within agencies and governments at various levels” [Yang et al.,
2009]. This led to poor coordination between ministries and agencies, which “may have
prolonged the outbreak of melamine poisoning” [Reuters, 2008].
When responsibilities are not clearly divided, authority is not clearly designated and
organisations do not have the capacity to anticipate and respond to emerging risks, it is also
more challenging to resolve conflicts of interests. How the inevitable trade-offs are made
can have a significant impact on risk amplification or attenuation. With regards to food safety
risks, at the local/national level, a trade-off must be made between the costs and
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inconvenience of testing for contaminants, conducting inspections, enforcing regulations etc.,
and the benefits of minimising risks of contamination. With global trade in food products
being so important, there are trade-offs to be made at the international level, too. When it
comes to deciding whether to import food products from other countries (which may have
different food safety standards and regulations), countries must make a trade-off between
the possibility of food safety risks on the one hand, and the economic benefits of trade (e.g.,
access to cheaper goods) and the maintenance of politically favourable relationships on the
other.
Concentrated interests – notably those of domestic industries – must be carefully dealt with
when making these trade-offs. The imposition of high safety standards on food imports (a
non-tariff trade barrier) is becoming increasingly popular in many countries. Though these
standards aim to ensure food safety and protection of health, they have also been used less
transparently as tools of exclusion to improve a country’s global economic competition, boost
domestic industry, or promote political goals [Fan et al., 2009; Athukorala, 2004]. The fact
that “China has some of the toughest food safety standards regarding imported food,” but
does not necessarily require domestic producers to abide by them [Fan et al., 2009], could
be evidence of the latter.

In conclusion, the case of melamine-tainted milk in China shows both how a national food
safety risk can now easily spread across the globe and how inadequate or ill-conceived
regulation in conjunction with concentrated political or economic interests can amplify
emerging food safety risks.
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