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Introduction
We, human beings, live on a limited planet. On this
planet, nature provides for the water, soil and air
which are essential for any living plant or animal, and
as food is made of plants and animals thus essential
for any food we eat. The ways humans have found
food for their over 500,000 years of existence reveal a
map of extraordinary richness and varieties.
Depending on climate, soil and access to water, the
resources available for nutrients vary, and as such, so
do the food people eat. Early humans gathered roots
and tubers, picked fruits and berries and hunted an
occasionally wild animal or they lived on fish off the
rivers, lakes and sea. They lived as nomads wandering
with herds of animals from winter feeding to summer
fields and feeding off meat and milk. They have
explored different ways to grow seeds in early
agriculture; a skill that slowly turned into a more
industrial form of farming. If food was unavailable
locally, bartering was an option, and the exchange of
goods grew into trade and markets. Today’s global
access to food from anywhere to anywhere on Earth
provides an unprecedented choice for many. What is
truly extraordinary is the fact that this rich map of
diversity, knowledge and experience has spread
around the globe and been transferred from
generations to generations, and that all these means
of producing food still exist today. This reflects the
resilience of human endeavour.

Water and food security are often considered the
most important issues confronting today’s world, but
rather than talking about food security, meal security1
should be in the limelight. Food security focusses on
the variety of seeds that can be used and how much
fields can produce. Of course this is of utmost
importance, but people can’t live on raw rice or
butchered oxen. These products require processes,
i.e. heat and pans for it to be cooked and
complementary ingredients found to provide for all
necessary nutrients, i.e. vegetables or spices. All of
this crucially depends on the know-how, which is
passed down from one generation to the next.
This journal is dedicated to the meal as a focus of
attention in order to highlight the many contributions
that are needed to get the meal on the table. This is
where true food and water security sits. As such, this
Journal hopes to bring a new important line to the
discussion about water and food security

What all these different cultures have in common is
that people gather to eat together, in a group, with
family and other social or local sets. The early hunters
and gatherers assembled around a fire that someone
had lit, the meat has to be cut and sliced, and the
tubers pealed and cooked. With more advanced
agriculture, the same rituals have to be followed: the
food has to be prepared and cooked, and the meal
served to the household. The knowledge that goes
into preparing food has evolved, and it is now
sometimes a highly skilled profession. Yet for most
cultures around the world, it is the women who
prepare the meal. Their skills and knowledge are
sometimes lost, but are essential for a healthy family,
and should be acknowledged and supported.

1

With many thanks to Parto Teherani-Kroenner, Humboldt
University, Berlin who presented this idea at the
XVII SHE Conference in Monte Lago, NV, USA, in April 2011.
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The meal: Food insecurity and removing ‘unfreedoms’
Peter Chatalos BA (Econ) PgDp MSc MBACP is a trustee of CHEC

The meal from a human ecological
perspective

Food insecurity is one of the most pressing
and difficult global challenges of our time.
This is a profound concern for the
Commonwealth – half of the world’s one
billion hungry live in our nations. (Perth
Declaration on Food Security Principles, 2011)

Sen’s work profoundly resonates with human
ecological thinking. But what is meant by Human
Ecology, and why consider the meal from a human
ecological perspective? Human Ecology examines
the impact of individual peoples and societies on
ecosystems and vice-versa, to study and comprehend
the relationships between them. A key contribution
of Human Ecology is that its multidisciplinary
approach allows policy makers to understand how
different ‘parts’ of the ‘whole’ interrelate, giving a
more comprehensive analysis of systemic features,
such as emergent properties. So if we consider
food, we need to look at the ecological effects of
agriculture, such as soil erosion, carbon emissions,
effects on water aquifers, or biodiversity2. With
Human Ecology, there is the additional focus on
the interface between and within societies and
ecosystems, for example, pesticides and human
health. Human Ecology includes psychology and
sociology, as well as biology, etc.

As the Perth Declaration states, food security is a
central issue within the Commonwealth and indeed
globally, arising from concern about humanity’s
capacity to meet the nutritional needs of an
expanding population, while coping with the effects
of climate instability. Additionally, the dynamics of
competing land-use, gender equality, increasingly
globalised markets, and water shortages accentuate
the volatility of this pressing issue. Food scarcity
remains a cause of violent outbreaks across the world
and water conflicts are becoming increasingly
widespread. The persistence of food insecurity has
shifted policy focus to include not just the supply-side
of agriculture but also the demand-side of
consumption. So a focus of food security requires
considering the ‘meal’.
This paper looks at the ‘meal’ within the context of
food insecurity for both developing and developed
countries. It is argued that people are in danger of
losing their connection and economic access to
nutrient-rich foods in a way that is ultimately
unsustainable for societies. This can be linked to the
work of Nobel-prize winning economist, Professor
Amartya Sen, author of Poverty and Famines
(Clarendon Press, 1981). Sen emphasises the
importance of the entitlements of individuals and
households, arguing that human development is
concerned with advancing the richness of human life.
Sen believes that a key element of development is the
process of enlarging people’s choices, capabilities and
freedoms, or the removal of ‘unfreedoms’. This
includes facilitating people’s access to knowledge,
enabling them to live healthy lives, to access a decent
standard of living, to participate in their communities
and engage in decision-making that affects their lives.

Therefore, when it comes to food, it is expedient to
focus on the meal. For the majority of the world’s
people, it is the meal that is central to meeting both
nutritional and societal needs and is an important
cultural driver. The typical meal changed relatively
little, until the advent of industrialisation and use of
fossil fuels. The meal usually requires energy inputs,
for example through cooking, which are in addition to
the often-considerable inputs associated with food
production. The meal is composed of different foods
in culturally influenced combinations, which together
make up nutritional needs. The local environment
and culture, including beliefs (e.g. attitudes to meat)
have influenced the cultural elements of the meal.
Of course, the local ecology and climate have also
influenced the culture.
Some of the key elements of a meal, when considered
from a human ecological perspective, include issues
around health, nutrition and economics. Making

The meal […] is central to meeting both
nutritional and societal needs and is an
important cultural driver.

2

E.g. Pioneering ecologist Rachel Carson’s seminal work
(1962) raised awareness on the effects of crop pesticides
on bird species, ignited the environmental movement.
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a meal, rather than simply having food, requires the
economic means and physical access to foods. Those
foods also need to be fresh, varied and culturally
relevant.
People need the knowledge of meal preparation and
cooking, which can be lost or eroded if techniques are
not passed down through generations for any reason.
Knowledge about food quality, where food comes
from and how it is obtained, is important so that
people understand what they are eating, how to
prepare the meal and obtain a nutrient rich diet.
Gender inequalities, differences in health, economic
and educational opportunities for women also play a
role. Food storage and preservation, and increasingly
delivery and transport, influence the quality of food,
its freshness and the amount of energy it requires
from field to fork. There is also the communal
significance of the meal, as meal times bind
communities and families together. This includes
time spent as a family, community or groups
preparing and eating together. The erosion of
mealtime can affect community cohesion. Cultural
identity is often enmeshed with foods, and access to
those foods can affect communities’ sense of
cohesion.

government has been implementing a range of
nutrition intervention programmes for achieving food
security at the household and individual levels. So
this year (2013) the Commonwealth’s most populous
nation saw the introduction of one of the largest
welfare schemes in the world, after India’s Food
Security Bill was passed by parliament. Two-thirds of
India’s 1.2 billion population, about 800 million
people, will be guaranteed subsidised food under the
scheme.
From supply to demand-side focus on food insecurity

In India, despite a significant improvement
in real per capita expenditure, the bottom
30% of the population has not shown any
improvement in cereal and calorie intake.
So while food supplies are increased, as in the
example of India, it seems that the household meal
remains compromised. The example of India can be
put into context; essentially increased supply of food
has not resulted in decreased malnutrition. The
revolution in agriculture after the 1940’s, the Green
Revolution, led to increases in food supply, but also
changes in dietary habits. Although fewer people
were dying of starvation, many more were affected by
malnutrition, suffering from iron or vitamin-A
deficiencies for instance. 60% of yearly deaths of
children under age five in developing countries are
related to malnutrition. For example, high-yield rice
(HYR), introduced in 1964 to developing countries
such as the Philippines, was found to have inferior
flavour and be more glutinous and less savoury than
native varieties. This caused its price to be lower than
the average market value. The introduction of heavy
pesticides to the Philippines’ rice production in the
early part of the Green Revolution, increased toxicity,
which killed fish and weedy green vegetables that
traditionally, coexisted in rice paddies. These were
nutritious food sources for many poor Filipino farmers
prior to the introduction of pesticides, further
impacting on local diets.

How meals are prepared, their composition and
disposal affect the surrounding ecosystems. Similarly,
attitudes to food, food production and meal making
can have an effect on the environment, an obvious
example being religious attitudes to meats, so that
cows roam freely in India. Of course, water and waste
are other key issues, discussed elsewhere in this
journal.

From Field to Fork
Example of India
To understand how this interacts with food insecurity,
we look at the example of India. India is one of the
world's largest food producers, and although food
grain security was achieved at the national level from
the 1970’s onwards, this did not percolate down to
households. India has the largest number of
malnourished children in the world, higher than SubSaharan Africa, and is home to a quarter of the
world's hungry poor, with over 225 million Indians
remaining chronically under nourished 3. The Indian

In India, despite a significant improvement in real per
capita expenditure, the bottom 30% of the population
has not shown any improvement in cereal and
calorie intake. Intra-family food distribution is also
inequitable in the rural households and the pre-school
children get much less than their physiological needs
as compared to adult males and females. The diets of

3

In 2000-2001, about half of the rural children below five
years of age suffered from malnutrition and 40% of adults
suffered from chronic energy deficiency.
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Trends in developed countries

about 80% of the rural population contain less than
half of the normal requirement of vitamin-A, and
micronutrient deficiency is common among people,
leading to preventable blindness. Iron deficiency is
widely prevalent among pregnant women. This
results in a high incidence of low birth-weight
children, which in turn contributes to malnutrition.

Consumer expectations
These phenomena in developing countries can be
contextualised against general global trends. For
example, increased globalisation means that foods
are increasingly grown where it is economically
expedient, and transported around the world.
Food-miles, the distance foods travel from field
to fork, have been increasing, as any visit to a
supermarket in a developed country can confirm.
This has created an expectation in people to find the
same products all year-round, shifting the meal away
from being grounded in what can be locally and
seasonally sourced. The disadvantage is that the
consumers’ tastes and demands for a delicious and
attractive meal, in relation to economic factors, are
creating unsustainable pressures on environments
around the world. This paper can only skim the
surface of this huge topic, but needless to say, there is
controversy over the ethics of clearing tropical forests
to grow vegetables or soya for western consumers.

~ RECIPE ~
Green lentil dal (lentils are rich in protein)
125g green lentils, cooked
1 onion, sliced
3 cloves garlic, crushed
½ cinnamon stick
1 teaspoon chili powder
5 cloves
1 teaspoon coriander
1 can tomatoes, chopped
1 tablespoon fresh cilantro/coriander
leaves, chopped
Oil or ghee + Salt
Heat the oil and sauté the onion. Add the
spices and stir fry for 1 minute or so. Add
the lentils and the tomatoes, mix and let to
simmer for 15 – 20 minutes to draw the
flavour together. Top with fresh coriander
leaves and serve with yoghurt and rice.

In western societies, there has been a dramatic
change in lifestyles and in what people expect of their
meal. One of the most notable features is that
many meals have more packaging, contain more
preservatives, and/or can be stored for longer.
Indeed, food retailers favour produce that can be
stored for longer, but these require greater chemical
processing, preservatives and/or refrigeration. The
increasing pace of life in developed countries is
further driving the demand for meals that are
easy/quicker to prepare, i.e. microwaveable meals.
The push for more organic foods in many countries is
an attempt to counter this tendency and support a
meal comprised of more sustainable sourced foods.
Controversy surrounds whether preservatives or
chemicals in food are damaging to health, or whether
organic foods are better for the environment
or health.

In response, the focus of food insecurity has been
shifting from field to fork: from the supply-side issues
around agriculture to acknowledging demand-side
dynamics. Correspondently, there has been a shift in
development policies towards household-level food
security and per capita food energy intake is now
taken as a measure of food security. There is more
recognition that a narrow focus on food misses social,
cultural, psychological and economic factors that
affect food uptake. Therefore the meal has become
more central. This is reflected in the 1996 World
Food Summit definition of food security, echoes by
the State of Food Insecurity 2001 statement:
Food security, at the individual, household,
national, regional and global levels [is
achieved] when all people, at all times, have
physical and economic access to sufficient,
safe and nutritious food to meet their dietary
needs and food preferences for an active and
healthy life. (FAO, 1996. Rome Declaration on
World Food Security and World Food Summit
Plan of Action)

Increased meat consumption
Our demands and tastes in developed countries are
being increasingly influenced by psychological factors,
such as sense of status, comfort, the appearance of
food and so on, over and above ecological factors
such as the effects of the ecosystem. A pertinent
example is meat consumption, which increases as
countries become more affluent. This puts further
6

pressure on the environment as cattle produce
methane and require more resources than crops, i.e.
land, water and fuel are needed to grow food for the
cattle. Indeed, soya, grown and imported to
feed cattle for meat production, is contributing to
increased carbon emissions, deforestation, soil
erosion, land-grabbing and water depletion. This is
exacerbated by increased car ownership and demand
for fuel, which has made crops grown for bio-fuel
more profitable than food-crops. Bio-fuels compete
for land, pushing food prices up. Lastly, the change in
dietary habits associated with increased affluence is
also leading to a rise in levels of obesity, which in turn
is a health risk.

packaged. The grower often has no option but to
discard the food and bear the entire cost of
the waste.
According to a report released by the Natural
Resources Defence Council (NRDC) last year, 40% of
food in the United States goes uneaten. Americans
throw away about US$165 billion worth of food each
year—or about 9 kilograms of food per person each
month—which then ends up in landfills, where it
accounts for about a quarter of U.S. methane
emissions. The NRDC’s farm-to-fork-to-landfill report
makes clear that Americans not only eat more than
other nations, but they also waste more. In fact, the
average American wastes 10 times as much food as
the average Southeast Asian. While one in six
Americans is food insecure, only 60 per cent of the
nation’s food is consumed. The report also points out
that reducing food waste by just 15% would save
enough food to feed more than 25 million people
annually.

Waste not ... want not!
Waste is intrinsically linked to the meal...if we used
our food more efficiently and did not waste so much
of the meal in western countries, this would directly
affect our ecosystems. One out of every four calories
produced by the global agricultural system is being
lost or wasted, according to new analysis:

Removing ‘unfreedoms’

It is an extraordinary fact that in the 21st century,
close to 25 per cent of all the calories linked with
growing and producing food are lost or wasted
between the farm and the fork—food that could
feed the hungry, food that has required energy,
water and soils in a world of increasing natural
resource scarcities and environmental concerns
including climate change. (Achim Steiner, UN
Under-Secretary General and UNEP Executive
Director)

The constraints to ever expanding
freedoms are termed "un-freedoms" barriers that could exist in economic, social
or political realms of society. Thus poverty,
malnutrition, poor sanitation, tyranny,
poor economic opportunities, social
deprivations, poor public facilities,
intolerance, communalisation, ethnic
centricity, repressive state apparatuses,
lack of education, absence of health care,
lack of security, and corruption can
all be termed un-freedoms.
They are all regarded equally relevant.

Food can be wasted because of people’s expectations
around the appearance of produce, rather than any
factors around flavour. Tristram Stuart, founder of
‘Feeding the 5,000’, and author of Waste: Uncovering
the Global Food Scandal (Penguin, 2009), has
highlighted the role of European supermarkets in
causing food to be wasted in Kenya for example,
where millions of people are undernourished.
Farmers and suppliers around Kenya, currently waste
up to 40% of good quality food produce, grown for
the export market. Much of the harvest is wasted
due to the standards of European (including British)
supermarkets. For example, if a bean is not the
required length, it is rejected or cut down to size to fit
in the supermarket plastic punnets. Furthermore,
supermarkets can cancel forecast orders at the last
minute, after the crop has been grown, harvested and

(http://www.removingunfreedoms.org/)

Too many people in developed countries have lost
cultural knowledge and understanding associated to
their traditional foods, or how to prepare meals
that are ‘grounded’ in local/seasonal produce. In
developed countries, people are much less connected
to where their food has come from, or how it is
grown. Where rural people in developing countries
could grow their food, the process of increased
urbanisation has left many people more susceptible
7

to food insecurity. Of course, there are local
movements around the world promoting urban-food
growing or permaculture and projects aimed at
helping people reconnect with their food and the
ingredients of their meal, like Community Supported
Agriculture and the Slow-food movements. These
movements are increasing people’s capacity to
produce nutrient rich, yet sustainably sourced meals.

ecological and systemic terms, to a lack of connection
between people’s decisions around meals and the
ecology of food. While the economic system needs to
be much more informed by ecological realities, the
main emphasis needs to be on the demand-side of
the equation. Food insecurity will persist, as long as
people treat food as disposal, expect food to look
‘perfect’ and be available at all times; or while people
are psychologically detached from their meal’s origins
and the ecological effects of its preparation and
disposal. In developing countries, education,
economic means and physical access to the range of
traditional foods are essential. But throughout the
world, much more is needed in terms of education,
economic access and capacity building around food
and meal making. In both developed and developing
countries, policy-makers need to continue to focus on
the demand-side of food insecurity and continue their
efforts to remove ‘unfreedoms’ around meal-making!

This is not meant as an argument against
development, but an argument to support the
removal of ‘unfreedoms’. Traditional societies grew
most crops, fished, and reared animals much more
locally. However, food choices were more limited to
what would grow locally, and they were still adversely
affected by climate and disease. The search for
greater food security, and security in general, has led
to the path of development we have seen since the
industrial revolution. The issue is that the economic
emphasis on satisfying demands has lead, in human

Water: an essential element in food security
Ian Douglas, Emeritus Professor,
School of Environment and Development, Manchester University, is a CHEC Trustee

Water is the key factor for food production and thus
for food security. All farmers and graziers need water
for crops and animals. Between 60 and 70 per cent of
all the freshwater diverted for human uses goes to
irrigate food crops. The amount of water used per
person varies greatly between the continents. One
estimate shows that North America and Europe use at
least 3 cubic metres (m3/cap/day) or 3,000 litres per
person per day. South America is a bit lower with 2.6
m3/cap/day. Asia and Africa have much lower person
consumption at 1.4 and 1.1 m3/cap/day respectively.
If all continents would have adopted the same diet as
the most developed countries, the total amount of
water needed for the corresponding crop production
would have been about 6,200 km3/year, i.e.
74% more than at present. As most of this difference
is due to Asia, the current dietary changes in countries
like China have major future implications for the
world’s water resources.

however, farmers have augmented local rain water
with water from local rivers or from wells that provide
groundwater from not far below the surface, which is
usually replenished by winter or wet-season rainfall.
However, many ancient and contemporary
civilisations have used long-distance water carried by
rivers, such as the Ganges and the Indus, that bring
freshwater from mountain glaciers or snowfields to
hotter, drier lowlands. Today some of the great
irrigation areas of the Commonwealth, such as in the
Punjab or the Murray Darling Basin, depend on large
dams to regulate such upland runoff so that steady
flows can be delivered to irrigate crop-growing fields
downstream.
In addition to these local and long distance water
sources, we also have to think about the mining of
water from deep fossil aquifers, as is now happening
in the Sahara and the Arabian Peninsula, and about
the freshwater produced at a high energy cost by
desalinating sea water, practised widely in dry
countries, such as Australia, but also now used in
Singapore and in London, UK. The recycling of used

Water for crops comes from varying sources. Many
crops are simply rain-fed, relying on the local weather
to bring all the water the crops need. For millennia
8

water, particularly in urban areas, is well developed in
Singapore and known as NEWater. These sources of
water are often used in combination: Singapore is
using local water from its own reservoirs, long
distance water from Malaysia, desalinated water from
the sea, as well as the recycled NEWater. However,
most of the water contained in the food consumed in
Singapore is imported water, or ‘virtual water’, as is
much of the water found in food in countries that
import a high proportion of all consumed food.

depriving the existing users of shallower wells.
Nevertheless, growing populations and rising
standards of living will continue to increase water
demands. We will have to manage with less water in
those countries of high per capita use. Greater
efficiency can be obtained by giving more attention to
water conservation and local water supplies. Many
buildings now harvest rainwater for ’grey‘ water uses,
such as irrigating gardens, flushing toilets and washing
cars. More used water can be recycled. Urban storm
water can be trapped and encouraged to infiltrate in
to groundwater systems.

International trade in food and other products implies
international flows of virtual water. Virtual water is
the water that is virtually embedded in traded
commodities. It is the water consumed
in the growing, processing and transporting of a
product. From 1996 to 2005, the global volume of
international virtual water flows related to trade in
agricultural and industrial products averaged
2,320 billion m3 per year. The major gross virtual
water exporters were the USA, China, India, Brazil,
Argentina, Canada, Australia, Indonesia, France and
Germany and the major gross virtual water importers
were the USA, Japan, Germany, China, Italy, Mexico,
France, the UK and the Netherlands. The biggest net
exporters of virtual water are found in North and
South America (the US, Canada, Brazil and Argentina),
Southern Asia (India, Pakistan, Indonesia, Thailand)
and Australia. The biggest net virtual water importers
are North Africa and the Middle East, Mexico, Europe,
Japan and South Korea.

Localising food production could reduce reliance on
imported ‘virtual water’. Multiple use of water,
through such things as run-of-river hydroelectric
power generation upstream of irrigation use or
abstraction of urban consumption, could save water.
Leakage in water distribution systems can be reduced.
Many of these techniques are readily put in place and
are effective where water regulatory bodies are
effective and well-governed.
Many techniques exist to improve water efficiency on
agriculture at the village scale. In many African
countries, including Kenya, Malawi, Tanzania and
Uganda, small scale integrated water resources
management is being practised. Many international
NGOs, such as Christian Aid and Practical Action,
support communities to build water harvesting and
irrigation schemes, particularly through capital
payments for essential materials and help with design
and training for upkeep and management. This
enables a community to make better storage of local
rainwater and to divert surface water to adequate
storages areas. Irrigation practices can be improved
to reduce the amount of water applied to crops and
thus eliminate waste of water.

From 1996 to 2005, the global volume of
international virtual water flows related to
trade in agricultural and industrial products
averaged 2,320 billion m3 per year.
The use of long-distance and fossil water and the
trade in virtual water means that areas are likely to
become deprived of water for their own use
in the next few years and for use by future
generations. Already, water is taken out of rivers and
aquifers for use in distant urban areas and for
watering crops. Further downstream, people no
longer receive as much water as they used to and may
be hard hit in drought periods. Where rivers cross
international borders, serious disputes may arise,
unless careful agreements on water rights and
minimum cross-border flows have been established.
Pumping water from aquifers also has to be regulated
to prevent those who can afford to sink deep wells of

New irrigation technologies are being tried in China,
with favourable prospects for a 'trace irrigation'
system using plastic pipes, buried 35 cm or more
into the soil. The pipes get narrower, and narrower,
until they are like thin straws, with something that
looks like a tiny showerhead at the end, with little
white threads coming out of it. The plant sucks the
moisture it needs from these threads. If used on a
wide scale, such systems would be good news for
lakes, rivers and groundwater, as there would be far
less irrigation water runoff carrying fertiliser and
pesticides into the watercourses.

9

Water is so important that it should have continuous
attention. Too often supplies are taken for granted in
affluent countries and regions, yet they are critically
expensive for the poorest people who urgently need
safe water and sanitation. To ensure food security,

water security is needed. That implies more equity in
access to water within cities and rural areas, within
countries and between countries. This is something in
which the Commonwealth could set a good example.

Estimation of global food waste and the prospects for feeding 9.6 billion
by 2050
Dr Julian Parfitt, Principal Resource Analyst, Oakdene Hollins Ltd.
julian.parfitt@oakdenehollins.co.uk

Food waste reduction is an issue of global
significance. The food we waste not only affects our
ability to feed today’s global population, but the
9.6 billion projected for 2050.4 Because food waste
represents a loss of all inputs to food production,
it contributes significantly to climate change5, water
stress and to the depletion of all renewable and nonrenewable resources associated with wasted food.
By 2050, it is estimated that food demand will
increase between 50 and 70%6 and that there is
limited scope to close this gap by converting more
land to agriculture or simply by increasing crop
yields7. A number of recent publications from the
United Nations and others acknowledge that
reduction in food loss and waste must play a
significant role alongside other factors in meeting the
future challenges, yet basic information is currently
lacking on the types and quantities of food wasted.

The quality of current food waste statistics across
different global regions is poor and less is currently
known about global food waste than was the case
20 or 30 years ago. Furthermore, the available data
are inconsistent, as measurement protocols and
standard food waste definitions are lacking. A clear
set of actions is proposed for remedying this situation,
whilst acknowledging that waiting for a more robust
evidence base is not a reason for inactivity.

Introduction
Much has been written about global food insecurity
since the food price hikes of 20088,9,10, which makes
clear the links between extreme poverty, the plight of
small holder agriculture, increased environmental
pressures and the growing global demand for food.
Reduction in food waste is one component in the
holistic revolution which is required in global
agriculture if we are to meet these challenges.
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up before it is too late’11 has recently outlined the
‘ecological intensification’ of global agriculture that
would be required to meet the growing demand for
food without further degradation of ecosystems and
accelerated greenhouse gas emissions. The report
outlines how that revolution will need to be of a
fundamentally different nature to the Green
Revolution if farming is to become more sustainable
and food more affordable. The report advocates,
amongst other elements, the promotion of local food
production and consumption, with an emphasis on
support for small-scale farmers; thereby helping the
rural poor to improve their productivity. Any food
grown for human consumption that is not eaten
lowers the availability of food and demands more
from global agriculture to compensate for the loss.
Within this context, what quantitative estimates exist
by which the contribution of global food waste
reduction might be judged?

markets are major factors in the significant losses
incurred during the early stages of the food supply
chain. These inadvertent losses during production,
handling and storage contrast with developed
countries, where food waste is more likely to arise
from consumer choice, poor management in the
home or within the hospitality sector.
Overall, the Foresight review found that global food
waste estimates varied between a third and a half
of global food production intended for human
consumption. The uncertainty related in part to the
cost and to the level of difficulty in conducting
primary fieldwork, particularly in relation to postharvest losses in developing economies. Too few
studies were found that could be used to reliably
extrapolate across food types, climatic zones and for
different global regions. Furthermore, data derived
from post-harvest research, specifically designed to
test crops grown in climatic extremes or using new
post-harvest technologies, could not be easily
adapted to provide more general estimates.

The UNCTAD advocates the
promotion of local food
production and consumption,
with an emphasis on support
for small-scale farmers;
thereby helping the rural poor
to improve their productivity.

Collection of food waste data requires experienced incountry expertise and a commitment to compile
estimates over many years. One of the few
examples of this approach in action is the European
Commission’s financing of the African Postharvest
Losses Information System (APHLIS).13 APHLIS
estimates post-harvest losses for the main cereal
crops grown across Sub-Saharan Africa for different
climatic areas, seasons and farming system at both
country and regional level. The available data can be
interrogated and the underlying assumptions relating
to how gaps have been filled for particular crop types,
regions and supply chain stages are clearly stated.
APHLIS addresses the need for regular recalculation of
loss estimates to reflect the ever changing variety of
circumstances under which crops are grown,
harvested, attacked by pests and disease, stored,
processed, and marketed.

Global food waste estimates
A review conducted for the UK Government’s
Foresight Programme12 in 2010 assessed global food
waste statistics and found that reliable estimates
were sparse and no common methodologies or
definitions existed as a sound basis for estimation.
Despite these deficiencies, it was generally
acknowledged that the pattern of food waste in the
supply chain is different in developing countries
compared to more industrialised countries. In
developing countries, pests, disease and the lack of
post-harvest infrastructure and poor access to

Post-harvest losses for other global regions and crop
types have generally not been subject to the same
level of scrutiny and in some cases the available
estimates for post-harvest losses may date back
decades (many studies were conducted during the
late 1970s and 1980s). Yet global food supply chains
have changed significantly as a result of factors such
as urbanisation, growing environmental stresses and
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the demand for more diverse food stuffs, particularly
amongst the world’s growing middle classes in
countries such as India and China.

chains from processing and packing stages through to
the final consumer.
Overall, the FAO data gaps are greatest for those
global regions that have undergone the most rapid
shifts away from starchy staples towards more varied
and fresh diets. With growing demand for more
perishable foods in countries such as China and India,
the potential for waste has increased as infrastructure
has struggled to keep pace with demand i.e. China’s
growth in cold chain infrastructure15.

Current ‘best estimates’
The paucity of good data has not deterred a minor
industry in the generation of high-level reports and
analyses drawing attention to the role of global food
waste reduction in meeting future food needs. The
recent spate of publications started in 2011 with
‘Global Food Losses and Food Waste—Extent, Causes,
and Prevention’, published by the United Nations
Food and Agriculture Organization14(FAO). This
represents the most comprehensive compilation of
food waste estimates currently available. It estimated
that the world wastes 1.3 billion tonnes of food,
equivalent to one third of agricultural outputs
intended for human consumption. Losses were
reported by food commodity types (Figure 1), further
split by supply chain stages and global regions.

Since the FAO’s 2011 publication, more reports have
emerged; they interpret the same limited evidence
base16,17, including the world’s first estimate of the
environmental footprint of global food waste
mentioned earlier18. The FAO data have also been
adopted in wider fora, including within the
international food retailer Tesco’s ambition to
become a leader in global food waste reduction.19

The way forward
The FAO study found, like the Foresight review, that
little current research was available to support the
estimates but the report itself did not include full
details of the sources used to construct global and
regional estimates. However, it is possible to map the
data coverage from information within the original
contractor’s report. For example, of the 40 supply
chain stage/food commodity group estimates for
South and South East Asia, 30% were based on data
collected within region (Figure 2), with the remainder
estimated using generic data, assumptions or food
waste estimates derived from other global regions.
The strongest datasets relate to Europe with
73% coverage. This analysis can only provide an
approximate indication of the state of knowledge as
each commodity group is represented by variable
numbers of crop types and specific research
methodologies behind each data point were not
examined.

Does the lack of primary measurement really matter
in relation to global food waste estimates? That a
significant proportion of global food production is
wasted has been known for a long time. When the
FAO was established in 1945, it had the reduction of
food losses within its founding mandate.
15
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Figure 3 provides a more detailed summary of the
underlying data for the example of South and South
East Asia, illustrating the general lack of primary
fieldwork in relation to the region’s food supply
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The 1974 World Food Conference again reiterated
that the reduction in post-harvest losses was part of
the solution in addressing world hunger.

Better measurement and monitoring through a global
benchmarking network is urgently needed and the
recent launch of a global protocol for food waste
measurement 20 is encouraging. However, this will not
on its own trigger the collection of primary food
waste needed to fill the significant data gaps that
have been identified in the FAO estimates. Such an
undertaking would require strong leadership across
international agencies and businesses with an interest
in food security and development issues. Priority
should be given to developing countries and those
undergoing the most rapid dietary shifts. Where food
supply chains are becoming more industrialised, the
network could link to data collected by suppliers,
manufacturers and retail businesses. Rolling out data
collection focused on small holder agriculture using
the APHLIS model would also require significant
funding. However, the resources needed would be
small in comparison with the research and
development costs associated with scaling up global
food production to feed 9.6 billion by 2050.
Producing more food only for it to be wasted a few
days later through lack of investment in post-harvest
losses is not part of the ‘ecological intensification’
model proposed by UNCTAD. In conclusion,
borrowing the phrase from their report, ‘wake up
before it is too late’ and let us begin to address the
task of measuring and monitoring of global food
waste with greater urgency.

According to the FAO, if global foodwaste were a country, it would be the
world's third biggest greenhouse gas
emitter after China and the United
States.
The lack of systematic data collection has not been a
barrier to action on global food waste nor will more
precise estimates alter the fact that the total is a large
number, both in terms of waste tonnage and other
indicators. For instance, according to the FAO’s
footprint report, if global food waste were a country it
would be the world's third biggest greenhouse gas
emitter after China and the United States. However,
the available estimates may be too blunt a tool for
identifying the global food waste ‘hotspots’ and
estimates too dated to provide a valid picture of
current circumstances. If patterns of food waste are
not established with a little more precision and using
more current statistics, how can the world be
expected to rise to the challenge and act to reduce it
in the most effective manner?

Figure 1: Proportion of
global food wasted by
food commodity group
and supply chain stage,
FAO estimates (2011)

20

World Resources Institute and UNEP, Public-Private
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Global Green Growth Forum, Copenhagen, 2013.
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%202013/Food%20loss%20and%20waste_3GF%20session
%20note%2014102013.pdf
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Figure 2: Assessment of FAO global food waste statistics: coverage of supply chain & commodity groups
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Figure 3: South & Southeast Asia: coverage and provenance of FAO 2011 food waste estimates
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Indigenous knowledge, food supplies, soils and modernisation.
Ian Douglas, Emeritus Professor,
School of Environment and Development, Manchester University, is a CHEC Trustee

In 1995, my wife and I had the good fortune to be
invited to contribute to an environmental impact
assessment in the interior of Sarawak, Malaysian
Borneo. We travelled to the coastal town of Bintulu
by air and then transferred to a “jet-boat”, high-speed
aircraft body-shaped motor-boat that took us upriver
for over two hours to a log-loading point. There, we
boarded a four-wheel drive vehicle which took us
along extremely dusty forest roads for another three
hours before we arrived at the banks of a major
tributary of the Rajang River. Across the river was the
long house of the local villagers. Around the area, we
saw that the vegetation on the lowest 100 metres of
the valley-side slopes had all been changed by
decades of shifting cultivation. However, we also
noticed that newly cleared patches of forest were
being cultivated along the logging roads. Once, the
villagers would have just moved up and down the
river by boat, but despite having outboard motors,
they were now also using motor vehicles to access
places to grow food along the newly opened forest
roads created by logging companies. The dynamics of
their food production system were being altered.
Where their food was being produced was changing,
and so was their diet.

streams, which they sold to the fish merchants
arriving from coastal towns by road with a van.
Originally, the fish would have been a key part of the
local diet, but now it was being sold to meet the
demand of the urban population for high quality
freshwater fish. We wondered what was replacing
the river fish in the local diet. The answer was found
when we were invited to the village’s longhouse
where we saw tins of tuna in one of the kitchens.
Imported tin fish was replacing the traditional fresh
river fish. Global food trade is changing diets and
causing many people to cease managing their land
and producing food in traditional ways.
In the neighbouring Malaysian state of Sabah,
a student of mine, Jennifer Lim (half Kadazan, half
Chinese) chose to study how poverty affected soil
erosion in the Crocker Range of mountains near Kota
Kinabalu. She interviewed villagers who traditionally
engaged in shifting cultivation by alternating the use
of pieces of land that they owned in different parts
of the local area. Many now lived close to a sealed
road leading from the coastal city up into the hills.
Proximity to the road turned out to be a key factor
influencing the extent to which locals still cultivated
hill-rice in the traditional manner.
Farmers in the area have readily adopted cash crops,
albeit with varying success. By 1996, the most
entrepreneurial households were earning ten times
the income of less successful neighbours. 124 out of
481 farming households in six originally hill-rice
growing settlements in the rugged Moyog sector of
the Crocker foothills and range, at 650 to 1,200 m
altitude, was interviewed. Only 8 of them were,
at the time, still solely engaged in shifting hill-rice
cultivation. The other 116 farmers had some cash
crop income. Fifty-five per cent still engaged in some
form of hill-rice cultivation, but the other 45 per cent
were engaged solely in cash cropping. Comments
by individual farmers revealed awareness of the
problems of soil erosion on their land. Some
exhibited a form of fatalism, in that land-sliding
and gullying were beyond their ability and labour
resources to control, whilst others explained that the
practical advantages of clean weeding between rows
of pineapples outweighed any erosion risk.

One day we saw a vehicle draw up close to the cabin
where we were staying and soon after, the local
people came up to the river-bank in outboard canoes.
They had with them large river fish, caught in the local
15

Indigenous knowledge of the slope instability under
cultivation was being ignored in the face of market
pressures and family needs.

on commercially available foods that they could buy,
rather than combinations of home grown rice and
vegetables and animals and fish that they hunted and
caught for themselves.

However, it was not merely access by road to the
urban market that was changing the way people
use the land and accelerating the abandonment of
traditional methods. Families were struggling to raise
enough income to pay for their children’s schooling
and to acquire goods that were becoming more
essential in their lives. Often the men would find offfarm work, leaving the women to cultivate the fields.
In such cases, women found it difficult to manage the
patches of their land that were far away from their
homes, or maybe in the next valley or on the far side
of the local hill. Thus, the land nearest the dwelling
became used much more intensively and gradually
fertility declined and soils became impoverished.

A critical element of these changes in food sources is
the degradation of the soil that is still being farmed.
Soil is a crucial, but often neglected, natural resource.
Even in the tropics, soils take decades, even centuries,
to develop but can be washed away in successive
heavy rainstorms in a matter of a few years. Despite
much government criticism in some countries,
I found that much traditional shifting cultivation
caused little erosion, providing the fallows periods
were of at least five to seven years. However, even
well managed selective logging in Borneo causes
substantially more soil loss, mainly through erosion
along access roads and log-haulage tracks. Clearing
for oil palm causes more soil erosion, but just for a
short period, providing a good ground cover is
maintained once the palm plantations are established
and that the green waste from processing the palm oil
on plantations is returned to the land to recycle
nutrients.

Farmers were aware of the degradation,
but in their desire to follow the advice
and maximize cash crop income, they
neglected traditional practices.
Growing pineapples, establishing shitake mushroom
cultivation, and growing vegetables all became more
attractive financially than growing hill-rice, despite
their higher labour demands. Eventually the Moyog
district, like many others, became increasingly
dedicated to commercial crop production and less
and less a centre of traditional hill-rice farming.
To some extent, the trend has been prompted by
government advice about cash crops. In this part of
Borneo, government guidance often does not
reinforce traditional knowledge, but is concentrated
on specific initiatives, i.e. the unsuccessful hill-rice
fertilizer subsidy introduced in Sabah in 1990, partly
to garner votes from farmers in that year’s election.
Government-agency-encouraged cash cropping led to
degradation of parts of many land holdings. Farmers
were aware of the degradation, but in their desire to
follow the advice and maximize cash crop income,
they neglected traditional practices.

Where former shifting cultivators changed their
farming practices (as in the Moyog valley) soil
impoverishment occurred on the more intensively
used land close to their homes. More profit seemed
to be associated with more soil degradation,
countering the argument that in parts of the tropics,
soil degradation is linked to poverty. This illustrates a
paradox: in many places, crop yields and food security
can be increased, but soil degradation has to be
countered by increased fertilizer use. Yet most
fertilizer inputs are from artificial fertilizers reliant in
part on fossil fuels, meaning that increased food
security may not, in the long term, be achieved
sustainably by using some fields more intensively.
The eminent soil scientist, Rattan Lall, has suggested
that it is important to follow the ten laws of
sustainable soil management:
1. Soil degradation and poverty: The biophysical
process of soil degradation is driven by economic,
social and political forces.
2. Stewardship and desperateness: The stewardship
concept is relevant only when the basic
necessities are met. Desperate people do not
care about stewardship.

Reliance on a single crop may increase people’s
vulnerability and reduce their food security. If they
do not grow the traditional staple of rice, together
with a range of vegetables, a fall in the price, or a
partial failure of their commercial crop, puts people at
risk of not being able to buy sufficient food. In many
ways, these people became increasingly dependent
16

3. The soil bank: The nutrient and carbon pools
in soil bank can only be maintained if all outputs
are balanced by the inputs.
4. The law of marginality: Marginal soils cultivated
with marginal inputs produce marginal yields
and support marginal living.
5. The organic dilemma: Plants cannot differentiate
the nutrients supplied through organic or
inorganic sources. It is a question of logistics
and availability.
6. Soil as a source or sink of greenhouse gases:
Agricultural soils can be a major sink for carbon
dioxide and methane, depending on land use
and management.
7. Extractive farming and the environment:
Extractive farming and mining soil fertility
adversely impact soil quality, perpetuate hunger
and poverty, exacerbate carbon dioxide
emissions, and reduce ecosystem services.
8. Synergism between soil management and
improved germplasm: The yield potential of
improved germplasm can be realized only if
grown under optimal soils and agronomic
conditions.
9. Agriculture as a solution to environmental issues:
Rather than a problem, agriculture must always
be integral to any solution towards environmental
development. Humans will always depend
on agriculture, and it must be the engine of
economic development.
10. Modern innovations: Yesterday’s technology
cannot resolve today’s problems.

developing strategies for future food security.
Indigenous knowledge of soils, water harvesting
techniques, and how to harvest foods from the wild
flora and fauna were seen as potential contributions
to greater food security. For example, the macrofungi traditionally used by the Santai tribes in West
Bengal offer a potential contribution to ensuring
greater food security, while detailed indigenous
knowledge of fishing techniques, weather forecasting,
tidal movements, fish storage, and fish processing
among coastal artisanal fisherfolk around the Bay of
Bengal could be used more extensively to improve the
sustainability of coastal fisheries. Innovative
aquaculture techniques for local communities around
flooded abandoned opencast coal mines provide
small scale, locally owned and operated opportunities
for sustainable food production through local
employment. These and other examples discussed at
the Congress show that there are abundant
opportunities to develop alternatives to large-scale
industrialized agriculture. However, the indigenous
knowledge needs to be preserved, developed and
shared, so that all concerned with food production
have a better understanding of the environment, land
and soils in which they produce food.

However, the indigenous knowledge
needs to be preserved, developed and
shared, so that all concerned with food
production have a better understanding
of the environment, land and soils in
which they produce food.

While the changes observed in the Moyog valley
represent the consequences of economic, political
and social forces, the local people are motivated to
improve their incomes and raise their standards of
living. Work off farm and cash crops are the key ways
of doing this, and it is hardly surprising that their
impacts on the soil, the long-term fundamental
resource of their farming activities, are edging
towards extractive, rather than sustainable farming.

Modern techniques should be introduced where
appropriate, but not in a manner that increases
people’s dependency on food produced elsewhere.
From urban vegetable plots in Vancouver, London or
Mumbai to patches of shifting cultivation in Malaysian
Borneo or Belize, the soil and water supplies have
to be used carefully, and appropriate agronomic
practices have to be followed. Local situations differ;
they require local knowledge, traditional knowledge
and community understanding as much as they need
information found online. Food security will be
achieved by multiple pathways, carefully fitted
together to achieve sustainable production from
stable soils using well-managed water resources.

Similar processes are occurring in other parts of the
Commonwealth, and indeed throughout the tropical
world. At the 2013 World Congress of the
International Union of Anthropological and
Ethnological Sciences in Manchester (UK), many
speakers, particularly from India, emphasised
the importance of traditional knowledge in
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Food and Water Security
Human ecology: Holistic thinking, systems analysis; Global thinking; Human-centred, and with
nature included; natural resource use determined from social and cultural perspective
The aim of the meal is to provide good nutrition and wellbeing for all, of all ages.
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