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Summary of the six themes and their indicators with hyperlinks

The one-page summary scorecard can be accessed via www.defra.gov.uk/foodfarm/food/security/index.htm

Click on the hyperlinks to jump to individual indicators

Food Security theme

Rationale

Headline indicators

Supporting indicators

What threats and challenges do
the indicators address?

1. Global availability

Global food supply ultimately
underpins UK availability and
prices. A well-functioning trading
system is essential if supply is to
respond efficiently to global
demand.

Trends in global output
per capita

Demand growth trends (contextual)
Yield growth by region

Real commodity prices

Stock to consumption ratios
Share of production traded
Concentration in world markets
R&D expenditure

Impact of animal disease

NooakrowodpE

Population and economic growth
Rising incomes in emerging
economies
Harvest shortages
Trade protectionism
Breakdown in trade
Lack of investment
Warming and more volatile climate

2. Global resource
sustainability

Food must be produced in a way
that is environmentally
sustainable or we will set up
problems for the longer term.

Global land-use change

CO; emissions (context indicator)
Fertiliser intensity

Phosphate rock reserves

Water productivity of crops
Water withdrawn for agriculture
Global fish stocks

Pesticide intensity (to be developed)

oghrwbdbPE

Supply expansion being ultimately
unsustainable because of natural
resource constraints and degradation.
Resources not correctly priced or
lacking good governance.

3. UK availability and

access

Sourcing nutritious food from a
diverse range of stable countries
including domestically enhances

security by spreading risks and

keeping prices competitive.

Diversity of UK supply

EUb6s share of UK
Diversity of fruit & veq supply
EU production capability

UK production capability

UK potential in_extremis
Diversity and flexibility of ports
Port diversity of non-indigenous
foods

NooakobdpE

Over-reliance on single sources of
supply.

Domestic supply failures
Capacity and concentration at ports.
What if non-EU trade breaks down?
Could the UK feed itself in extreme
circumstances in which trade broke

down?
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Food Security theme

Rationale and associated
risks

Headline indicators

Supporting indicators

What threats and challenges do
the indicators address?

1. Energy capacity reliabilit . . .
UK food supply depends upon - qY . X L .V Energy intensive food chain
_ . 2. Diversity of oil and gas imports T )
sophisticated and complex chain - — . Does just-in-time operation reduce
. . 3. Business continuity planning o
. and infrastructure, and is Energy dependency of - resilience?
4. UK food chain . - 4. Retailer_ warehouse stocks . . . .
- - particularly dependent upon the food chain Diversity of domestic supply chains
Lesilience energy supplies in their various 5. UK cereals stocks Is there sufficient continuity planning?
gy supp 6. Food industry diversity yp g:
forms. T
7. Viability of large manufacturers
8. Strateqgic road network
5. Household food Everyone should be able to Low income > Relatlve. D”C?S ol ved Can low income households afford
'W access);nd afford a healthy diet househol dsé 2. Food prices in real terms nutritious food? Is physical access a
security y . spending on food 3. Household acces§ to foqd stores problem?
Self-reported food insecurity (to be
developed)
1. Food safety inspections and
incidents Do consumers have confidence in
Public confidence in UK food Trends in cases of 2. Food covered by assurance food industry and authorities?
. system rests primarily on food food-borne pathogens schemes Is food safety improving?
6. Safety and confidence y P y . 2 = —_— . , yimp 9
safety. Food safety stressed in 3. Public confidence in food safety Growing role for assurance and
Strategy Unit report. measures traceability.
4. Consumer confidence in food

availability (to be developed)




Purpose and scope of the Assessment

This paper details a framework of indicators and analysis for assessing UK food security. First proposed

in Defrads 2006 anal yti c adtlinedmpef r2a08 difcussiod papee' cthe indidatprs a n d
have developed through stakeholder engagement and have benefited from expert input from various
Government departments and Defrads Council of food polic

This scorecard-style Assessment (originally published in August 2009) forms one part of t he Gover nment
Food Strategy on sustainable, healthy and secure food ( 6 F 0 0 d , pullligh€ddn)January 2010. That wider

Food Strategy incorporates a suite of indicators to measure progress against objectives, some of which are

drawn directly from this Assessment of UK Food Security.

This Assessment is not simply a suite of indicators that measure progress against defined policy objectives.
Rather it sets out the various dimensions of how we understand UK food security, and then brings together a
range of evidence, many in classic indicator form, to inform and communicate an assessment of UK food
security now and over the next decade. Although it is comprehensive in scope, it is not possible to cover every
element exhaustively, so it can also be seen as providing signposts for areas of more in-depth investigation or
further research.

The Assessment looks backwards (to the 1990s) and forwards (to 2015/20) in order to put our current position in

a dynamic context. Whilst the discussion of certain indicators looks further forward to 2030 and 2050, this is not

a long term or horizon scanning assessment. That challenge is being taken up by the UK Chief Scientific

Ad v i sFeredight project which addresses the question "How can a future global population of 9 billion

people all be fed healthily and sustainably?" The project looks out to 2050 and takes a global view of the food

system, considering issues of demand, supply and the environment and drawing on a wide range of international
expertise’The projectods findings are due in October 2010, an:
future editions of this UK assessment.

The framework

The common elements of definitions of food security are availability, access, affordability, safety and resilience.
We have developed these aspects into a framework of six overall themes.

1. Global availability
Themes 1 and 2 provide the global context to UK food security

2. Global resource sustainability

3. UK availability and access
Themes 3 and 4 focus in upon the UK supply chain

4. UK food chain resilience

5. Household food security Themes 5 and 6 focus upon the consumer perspective

6. Safety and confidence

Each theme consists of:

! Defra, Ensurin g the UKds food ¢Jalkc2008) Defya Food Chain Anhlysia @roup, dFoodvo r | d
Securityand the UK i an evidence and analysis paper (December 2006), p. 79. See also Table 10.1.
https://statistics.defra.gov.uk/esa/reports/foodsecurity/default.asp. See also the discussion of food security by the Strategy
Unit in the Cabinet Office, Food Matters i towards a strategy for the 21% century (July 2008), and in its accompanying
analytical report. http://www.cabinetoffice.qgov.uk/strategy/work areas/food policy.aspx

2 http://www.foresight.gov.uk/OurWork/ActiveProjects/FoodandFarmingFutures/FoodandfarmingProjectHome.asp
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http://www.foresight.gov.uk/OurWork/ActiveProjects/FoodandFarmingFutures/FoodandfarmingProjectHome.asp

1 A headline indicator which captures a major or representative element of the theme and provides an
initial indication of the state and change in the theme. However, these should not be seen in isolation of:

several supporting indicators which explore related aspects of the headline indicator or address other
high-level aspects of the theme.

The indicators for each theme have been selected and developed for being:

9 based on robust and authoritative data

1 easy to understand and transparent.

1 most importantly, relevant to the theme and relevant to a range of associated risks. These are
summarised in Figure 1 below:

Figure 1 Typology of possible threats and challenges to UK food security
ESEEEIE Political Technical Demographlc & Environmental
Themes economic
Wars_ . . World population growth; Floods, droughts
Global Export restrictions Yield growth Incomes arowth: oil ' !
availability Bilateral land deals Investment and skills 9 ’

Bio-fuel policies

shocks

Plants / animal disease
Changing climate

Global resource
sustainability

Wars;
Institutional and policy
failures

Farming practices

World population growth;
Farming intensification

Water scarcities;
Desertification, Soil
erosion;
Climate change;
Ecosystems breakdown

UK availability
and access

Trade embargoes,
Breakdown in
international trade;
Breakdown in EU trade;
EU Regulations

Decline in non-
renewable energy;
Port closures

Importance of fruit and
veg consumption and
imports;

Sharp decline in UK
competitiveness

Animal disease
Coastal flooding of
ports;

Water scarcities;
Bio-diversity risks

UK food chain

Strikes / protests;

Radioactive fallouts;
IT corruption

Oil shocks; Absenteeism

due to pandemic flu;

Regulatory failures

products; Longer supply

Contingenc Food chain EHEE WERES
resilience Regulation = y . events
planning; concentration;
Just-in-time Financial crises
Household Poverty; Food inflation;
- . . . ! Extreme weather
affordability and Planning restrictions Lack of transport Currency devaluations; events
access Unemployment
Safety and Malicious activity; L Increasing demand for
h Contamination;
confidence

complex processed

chains

Pests and diseases




Figure 2 summarises the logic of our approach. Whilst some aspects of the assessment (in particular theme 2)
touch upon longer term resource threats, a major focus | s exposure® arrresilience d
against these and many other (often unpredictable) threats and challenges illustrated in the matrix above. A
more complex mapping of risks to indicators is possible (involving probabilities and timescales), but to retain the
simplicity of the overall assessment, this has not been included.

There are also linkages between themes: for instance, an international oil shock will affect energy prices, and,
depending upon energy intensity in the food sector (Theme 3), could affect the real price, and affordability of
food (Theme 5). In general, themes 5 and 6 indicators incline towards consumer outcome measures which
cover the impact of various risks on affordability and confidence (themes 5 and 6). In time delivery-type
indicators could be developed which monitor the policy measures designed to tackle specific threats or mitigate
risks, strengthen some aspect of resilience or consumer protection.

Figure 2 Logical framework of the food security assessment

Assess Range of shorand
probabilities medium term risks
(domestic, international)

W

_— Food system resilience &
exposure to threats and

\ challenges

Tackle threats if possible

Potential policy
actions to
mitigate risks

FoodSecurity
Asssessment

Strengthen resilience

Protect consumers

OUTCOMES
(affordability, safety and
confidence)

Format for the indicators

A cover page for each theme explains the rationale for the theme, provides an illustrative range of challenges
and threats which are relevant to the theme, and lists the indicators. Potential indicators which are under
consideration are also noted.

Rationale and associated risks

Explains why the indicator is relevant. This includes a summary of the main risks, threats and challenges
covered by the indicator.

Desired outcome

States more precisely wh at f ood s e c uin ihd perspgdtive ofkhe particulareinaicator. It does not
necessarily imply a specific target, but it is essential to identifying what a positive movement and level for the
indicator would be.



Indicator data and description

Indicator data are described and summarised, usually in chart form. Key points are noted and analysed, where
necessary using other supporting material to provide context. Data sources, whether Government or other, need
to be carefully chosen to ensure they are fit for purpose. Where available, established data sources are used. In
other cases indicators and their data sources need to be developed to show the full picture of food security. Data
quality and reliability will also vary: for instance international data in themes 1 and theme 2 can be problematic.
Most indicators in themes 3 to 6 necessarily use UK datasets. However, note that food policy itself is devolved
and in some cases an indicator applies to England only.

Assessment

For each indicator, three assessments are made, basedonfit r af $6i:c | i ght

1. An overall assessment of the current position
@ = favourable position

@ = somewhat unfavourable / uncertain / mixed.

. = very unfavourable position

Note that this rating is not symmetrici t he amber | ight is not neutral,
A brief explanation is given, where necessary, for the choice of these ratings. A recent decline in an indicator
may not imply an unfavourable rating of the current position if the absolute fievelois considered favourable. On
the other hand, it is more appropriate to assess some indicators on the basis of their change over time rather
than their absolute value, particularly when the latter is not readily interpreted.®

2. Comparison with 1990s

We also assess how the indicator has changed over time. Drawing upon the indicator data, we do this by
considering, in very broad terms, whether a clear trend has emerged over the last 10-15 years i.e. the mid
1990s. Because of variation in data suitability and the need to highlight significant trends, we do not specify a
particular reference year. For simplicity, we provide one of three assessments:

1 animprovement upon the mid-1990s
1 adeterioration compared with the mid-1990s
91 broadly similar to the mid-1990s.

Where appropriate we also provide some explanation.

% For instance, an official well-known indicator of domestic natural resource protection is the UK farmland bird population.
This is an important indicator because it shows a long-term decline in bird populations, and it is the trend (and attempts to
reverse it) rather than absolute population numbers, which is the focus.

but



3. A judgement as to the position of the indicator in the next 5-10 years

To complement the assessment of the current position, we adopt a similar coloured assessment of what the
medium-term position of the indicator is likely to be. Where this second traffic light differs from the first, it means
the indicator is expected materially to improve or deteriorate over time.

@ = future position likely to be favourable
@ = future position likely to be somewhat unfavourable

= future position likely to be very unfavourable

Note that this second assessment does not explicitly state the future timescale. Timescales will vary according to
the theme and indicator, but broadly speaking we would be considering the next 5-10 years. Where this is not
the case, this should be clear from the accompanying text. Where there is considerable uncertainty over the
future position and level of an indicator, we tend to give an amber assessment and use the
accompanying text to describe the degree of uncertainty.

As with the current assessment, however, forward-looking assessments will be based upon both the likely
absolute position of the indicator as well as any change relative to its current position. Current trends will also
inform the judgement in relation to future movements in the indicator. For some indicators, supporting data are
presented as integral to the overall assessment, but do not themselves constitute indicators.

Where appropriate, a number of key linkages between indicators and themes are noted in order to highlight the
interconnected and multifaceted nature of food security. Hyperlinks facilitate navigation around the
indicators. There is further scope to develop this aspect of the assessment.

Amendments and updates to the August 2009 publication

This UK Food Security Assessment was originally publ i s

package on secure, sustainable and healthy food. We are now taking the opportunity of the launch of the
Go v er n nF®odtStdategy in January 2010 to issue this updated and refined version of the detailed analysis
which reflects further evidence gathering and feedback from stakeholders and other Government Departments.
Whilst these refinements flesh out and update the Assessment and its associated evidence base, they do not
amount to a Anewo or i sledeed, ntltk GAugéss \wemsignsnotednat number of ongoing
evidence gaps throughout the six themes and the latest changes reflect progress on some of these. As in the
original version, we provide suggestions for where future development of new or existing indicators is desirable.
All components of the assessment will be subject to review as evidence needs and sources develop.

The amendments to the Assessment include:
1 data and minor textual updates to a number of indicators, where appropriate and feasible;

1 new text boxes to provide additional analysis and context on specific issues, but for which indicators
would not, or not yet, be appropriate (see table of contents);

1 one additional contextual indicator and one additional supporting indicator (see below).

Specifically, by theme, the main amendments are as follows:



Theme 17 Global availability

i Box 2 takes a closer look at the FAO 2050 projections. This accompanies a new contextual indicator on
demand trends to 2050, describing the three main drivers of demand: population growth, increase in calories
consumed per person, and dietary change. As t his i s indicdics to thethems, ethette isma 0
traffic light assessment.

1 Box 4 summarises the issues around the diverse phenomenon of large-scale land deals, and the G8

Leadersdé6 Declaration on responsible practices.
1 Soybeans are added to the indicator 1.2 and soymeal and vegetable oil to 1.3
Theme 27 Global resource sustainability

1 New indicator ( on phosphate rock reserves and extraction. Phosphate is an essential fertiliser component,
but uniquely, comes from a finite mineral supply.

1 Box 6 summarises FAO evidence on the genetic diversity of seeds and their conservation.
Theme 37 UK availability and access

1 Two of the original three indicators on UK - Diversity of entry ports and their flexibility - are now treated as a
single indicator (indicator 3.6). Whereas the original pair of indicators were given two green ratings and two
amber ratings, the merged indicator is given one pair of amber ratings.

1 Box 7 takes a look at the global diversity of seeds suppliers. This recognises that some risks could affect a
range of countries simultaneously and therefore not be dissipated by having a diverse range of supplying
countries the UK.

1 Box 8 summarises the issues around EU approvals of GM crops.
Theme 47 UK food chain resilience

1 Indicator 4.1 (energy capacity) is now updated with latest DECC analysis on medium term outlook for
electricity generating capacity. As a result, the forward-looking rating has been changed from amber to
green.

1 Box 10 includes some text on the recent World Energy Outlook by the IEA.
Theme 57 Household food security

1 Headline indicator (Food share of low income household spend), now includes forecasts for 2009, which
show a further rise in foodds share of consumer spend.

T Box12o0n consumer s6 r esp xesn008-DfromONSidatag f ood pr
1 Box 14 on the challenges in tracking the affordability of a basic healthy diet.
Theme 61 Safety and confidence

1 No significant changes, only data updates.

Contributors to this assessment

This assessment has been designed, developed and compiled by an interdisciplinaryt eam of anal yst s i
Food and Farming Group: Colin Smith, Stuart Platt, Jim Holding, Paul McDonnell, Simone Pfuderer, Grant

Davies, lan Mitchell, Robin Karfoot, Sarah McDiarmid, Daniele Viappiani, Jonathan Bonas, Mark Frost, Lee

Dobinson, Kevin Bridge, Vicky Inness, Phil Goodliffe, Joanne Gardiner, lan Lonsdale, Alex Rubin and Courtney

Keane.
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Box 1 The contribution of UK producers to various aspects of food security

As this assessment shows,t h e béd&ecurity involves a complex set of factors and risks
affecting availability, affordability and accessibility. That is why debates around food security

have shifted away from a simple focus upon trends in domestic agricultural self-sufficiency.
Defrads 2 OBEOSBiringp FEo@deSecurity obs er v e s : iEven i fo-it
sufficiency would not insulate us against disruptions to our domestic supply chain and retail
distribution system. It would open up the UK to risks of adverse weather events, crop failure

and animal disease outbreaks. We would continue to depend on imported fertilisers,
machinery and certain foods for a balanced di

At the same time, this structured assessment shows the various positive ways in which the
performance and potential of UK agriculture, and also UK food manufacturing, can and does
contribute to food security:

9 Through its contribution to global supply, particularly in cereals, where UK farmers attain
high and consistent yields. In 2008 the UK exported 3.5 million tonnes of cereals, mainly
wheat (see Box 2). Whilst not directly related to UK food security, long-term issues of
climate change and global food supply offers both market opportunities and productivity
challenges for UK agriculture.

1 Strong UK cereal production facilitates significant holdings of post-harvest cereal stocks
which can provide a buffer in the event of sudden changes in markets during the
following year (see indicator 4.5).

1 Rising yields and access to uncropped land mean that the UK, and Europe as a whole, are
well-placed to ramp up production in the event of trading relations severely breaking
down with the rest of the world (see indicators 3.3 and 3.4).

1 In the unlikely event of extreme isolation (as nearly occurred at times during the Second
World War), the overall calorific potential of UK agriculture would be more than sufficient,
assuming a very substantial reduction in livestock production (indicator 3.5).

9 By continuing to reduce their dependence upon energy, UK agriculture and the food
manufacturing sector, can increase their resilience to price shocks or energy shortages
(headline indicator 4).

1 UK producers can increase consumer confidence in food and food safety through
participation in consumer assurance schemes and effectively managing disease risks,
particularly zoonotic diseases. Disease outbreaks in the past have shaken public
confidence in food safety (see headline indicator in theme 6 and indicator 6.3).

1 Where produce is less tradable (e.g because of perishability), UK production directly
influences availability and affordability 7 this is particularly true at certain times of year
for fresh fruit and vegetables (see indicator 5.1).

1 Because processed food products are generally not as tradable as agricultural
commodities, the resilience of UK food manufacturing (whether domestically or foreign
owned) has a particular significance (indicator 4.7; headline indicator 4). Business
continuity planning is particularly important (indicator 4.3) whilst rising productivity in food
processing has been one of the factors behind the downward trend in real food prices

(indicator 5.2)
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Theme 1 Global availability

Introduction to the theme

The Strategy Unit report, Food Matters, concludes thati The pri nci pal food se
for the UK is a global oneo, and it warns agai
2008 paper Ensuring Food Security, echoes t hi s: AiSimmottaat ifor thedJK d s e ¢
because, ultimately, global stability depends on there being enough food in the world to feed
everyone and for it to be distributed in a w
production is a precondition for global food security. For an open, trading economy like the

UK, a secure global food supply ultimately underpins long term availability and prices in the

UK, although it also generates risks. In particular, as the July 2008 paper concludes,
Neffectively kfeasctaircenifnugndnanmrent al to ensuoing
ensuring that supply responds efficiently to global demand. Trade can also foster agricultural

growth in developing countries and thus foster food security in those countries. The
sustainability of increased production is the focus of Theme 2. It should be noted that the

indicators in this theme would not be sufficient for assessing the food security of developing

countries, which would involve a more complex set of metrics.

Types of challenges and threats addressed by this theme
Demographic change

Climate change, leading to harvest shortfalls, pests and diseases
Third country protectionism and economic nationalism

Sustainable productivity growth

= =2 2 -4 -

Ensuring adequate investment and applied research

Headline Indicator
1 Global output per capita
Contextual Indicator

1 Components of food demand growth to 2050

Supporting Indicators
1. Growth in cereal yields by region
2. Real commodity prices

3. Stock to consumption ratios

12



Share of global production internationally traded
Concentration in world commodity markets

Agricultural research spending

S A

Impact of animal disease on meat production

Text boxes in this theme
1 Understanding FAO projections of world food demand and supply to 2050
T The UKG6s contriddgecuritgn to gl obal fo

1 International land deals and foreign investment

13



Theme 1 Global availability

Headline indicator Global output per capita

Rationale and associated risks

Global production of food relative to population is a fundamental indicator of global food security and is used as
such in FAO analysis. Climate change, bio-fuels expansion and economic and demographic change are likely to
place greater strains on world food production and the natural environment, and could lead to more expensive
and more volatile food prices. This could in turn exacerbate short-term problems and food insecurity in poorer
countries if major players restrict trade. Any deterioration in global availability, or associated increases in prices,
will necessarily have a greater adverse impact on developing countries. For an open, trading economy like the
UK, a secure global food supply ultimately underpins long term availability and prices in the UK. The FAO has
suggested that global food production needs to rise by some 70% by 2050, but it is important to note that such
projections primarily relate to demand and nutritional goals, and they do not account for any reductions in waste
which are currently very substantial (see the contextual indicator in this theme and Box 2).

Desired outcome

Global agricultural production continues to grow to meet the demands of a growing and wealthier global
population. Sustainability implications are considered in Theme 2.

Indicator Calories / World agricultural production per person (to date)

Source: FAO balance sheets and FAO production indices

World food production per capitato 2006

3000 120
N . ::*9/'—"'
2500 " y— 100
2000 30

=
o 1
T 1500 60 3
= e
—e— Calories/capita/day %

1000 ——— ———— 40
food production per capita (RHS axis)

500 20

O r T T T T T T T T T O
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Notes - Calorific production (per person per day) is only available to 2003. Food production is based on gross production, i.e.
without any deduction for seed and feed. Food production index base period is 1999-2001.

14



Key points

1 Food production measured in calories per capita per day has increased steadily since 1961.
Calorific production per person was 25 per cent higher in 2003 than in 1961. In 2003, average calorie
intake was at the FAO figraduationo | evel of 2800 kcal
fifuni versal food securityo is within reach.

9 Food production per capita rose by 4 per cent between 2003 and 2006. Food production per capita is
more up to date but is a less satisfactory measure because volumes of production of different types of
food are added together in tonnes; a ni ma | feed and seed are not netted o
human consumption.

1 Food production is less volatile than agricultural production since stock changes are used to compensate
for fluctuation in harvests.

9 Agricultural production has risen steadily since 1961 due to advances in technology and related factors
(e.g. investment, education, institutions and improved farm management).

1 The growth of the productive potential of global agriculture has so far been more than sufficient to meet
the growth of effective demand.

1 The impact of the increasing use of cereals for animal feed is already netted off within the calorific
figures (using knowledge of the supplies of cereals used for animal feed) which represent the total volume
of food supplies for human consumption.

9 The figures are also net of harvest losses and impacts of animal disease and so will tend to understate
global supply potential. Reducing harvest losses would increase availability.

1 Moreover, they do not net off losses further through the food chain and wastage by households and
thereby overstate actual consumption. A 2009 UNEP study reported that harvest and food chain losses
amounted to around 1400 kcal per capita per day or 70% of consumption available for households, and
this excludes further waste within the household.* The diagram below depicts in a stylized form the
relationship between consumption and availability. The relative size of the components is very broadly
depicted, but these are very uncertain given the lack of hard evidence and the fact that these will vary in
significance between developed and developing countries.

Potential food availability

FAO measure of calories consumed

>

------- -
| | i
| | Post harvest Harvest |
Household : Actual : and and |
waste | consumption | food chain on-farm |
: : w aste losses |

| |

* UNEP, The environmental food crisis (February 2009), pp. 31-2, http://www.grida.no/publications/rr/food-crisis/ebook.aspx
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By the same token, if the level of wastage had increased since the 1960s, the increase in this indicator
would be greater than the change in actual consumption. Conversely, if in future the level of wastage
were to be reduced, this indicator would understate the rise in actual consumption per capita.

1 The aggregate figures obscure the fact that calorie consumption is very unequal (see assessment below).

Looking forward

According to the latest World Bank analysis, global food demand should grow less rapidly over the next 25 years
with weaker growth in population and GDP. More farmed land and better yields are expected to lead to stronger
agricultural production and lower prices. However, supply growth depends on public policy and investment in
technology and infrastructure, and is open to risks posed by climate change and bio-fuels demand.” And of
course, in absolute terms, the additional output required is still substantial, particularly as diets in developing
countries change.

The potential for further increases in food production (assuming the right market signals are provided) appears to

be substantia. Af ri ca al one has 23% of the worldsé agricultural
production (FAO statistics). FAQOOG s projections to 2030 and 2050 &expect
increase much more than production in developed countries (see Box 2).

The key question is about the environmental impact of agricultural expansion and / or intensification.
Estimates of additional land available for agricultural production vary significantly. FAO estimate that at world
level around 1.5 billion ha are available for rain-fed crop production expansion. The estimates are net of current
urban areas, forests and protected areas’. Surveying as part of the Gallagher review found between 790 and
1,125 m Ha of land as available for production, once water availability was accounted for. Other estimates from
the European Environment Agency were more pessimistic - between 50 and 400 m ha.” Land use is further
considered in headline indicator 2.

Looking further ahead, the Foresight Study into Global Food and Farming Futures Project is considering the

guestion fHow can a global population of 9 billion people all be fed healthily and sustainably? &'he project will

draw upon international expertise and look out to 2050 and take a global view of the food system; considering

issues of demand, production and supplyas wel | as broader environment al i ss
due to be launched in October 2010.2 The findings of that project should inform future versions of this UK

focussed assessment.

Assessment

Availability of food per person has increased in recent decades, and has not shown signs of falling. At
the same time many people remain, for a variety of complex reasons, poorly nourished. FAO estimated in June

® World Bank, Global Economic Prospects 2009, pp. 79-86.

http://web.worldbank.org/WBSITE/EXTERNAL/EXTDEC/EXTDECPROSPECTS/GEPEXT/EXTGEP2009/0, contentMDK:220
02681~pagePK:64167689~piPK:64167673~theSitePK:5530498,00.html

® OECD-FAO Agricultural Outlook 2009-2018, http://www.agri-
outlook.org/pages/0,2987.en_36774715 36775671 1 1 1 1 1,00.html (June 2009)

"The Gallagher Review of the indirect effects of bio-fuel production (July 2008),
http://www.dft.gov.uk/rfa/reportsandpublications/reviewoftheindirecteffectsofbiofuels.cfm pp. 33 -4 of the full report.

8 http://www.foresight.gov.uk/OurWork/ActiveProjects/FoodandFarmingFutures/FoodandfarmingProjectHome.asp
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http://web.worldbank.org/WBSITE/EXTERNAL/EXTDEC/EXTDECPROSPECTS/GEPEXT/EXTGEP2009/0,,contentMDK:22002681~pagePK:64167689~piPK:64167673~theSitePK:5530498,00.html
http://www.agri-outlook.org/pages/0,2987,en_36774715_36775671_1_1_1_1_1,00.html
http://www.agri-outlook.org/pages/0,2987,en_36774715_36775671_1_1_1_1_1,00.html
http://www.renewablefuelsagency.org/_db/_documents/Report_of_the_Gallagher_review.pdf
http://www.foresight.gov.uk/OurWork/ActiveProjects/FoodandFarmingFutures/FoodandfarmingProjectHome.asp

2009 that more than 1 billion people are undernourished as they lack access to food.® Yet this does not
appear to be lack of overall food since the World Health Organisation estimates that, globally in 2005, some 1.6
billion adults were overweight; and of these at least 400 million adults were obese. WHO further projects
that by 2015, approximately 2.3 billion adults will be overweight and more than 700 million will be obese.

It should also be noted that as economies develop average energy requirements of the population fall - people
do less physical work, live and work in temperature-controlled environments, and increasingly use motorised
means of transport.

The recent turbulence in global markets (see supporting indicators on prices and stocks) has clearly adversely
affected the short-term food security of poorer countries. In 2007/8 falling stocks, rising energy costs and supply
shocks contributed to sharp rises in price in staple commodities, particularly where trade has been restricted. But
availability problems should not be exaggerated, as the high prices also act as signals for producers to increase
plantings and output.

The ability of international and regional markets to bring supply and demand into line is a real strength, but it
does not necessarily guarantee that everyone is fed or that natural resources are sustainably used. For the
medium term, the uncertain effects on the supply side of climate change and the challenges facing developing
countries to increase production suggest an amber rating.

Rating of current position @

Comparison with mid-1990s Improved

Likely position in 5-10 years @

9 1.02 billion people hungry http://www.fao.org/news/story/en/item/20568/icode/
http://www.who.int/mediacentre/factsheets/fs311/en/index.html
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Theme 1 Global availability

Contextual indicator Components of food demand growth to 2050

Rationale

The headline indicator on global availability will be closely associated with and driven by underlying demand.
FAO projections (see Box 2) suggest there are broadly three demand factors which drive food supply:

1.

Population growth has historically been the main demand driver and particularly at a regional level. In
order to keep the same level of food consumption, growth in population has to be matched with an equal
percentage growth in food availability. In his famous Essay on Population (1798) Thomas Malthus
theorised that population increase would tend to outstrip food production and thus cyclically drop by the
dramatic means of epidemics, famines, war, or conflict over food. Industrialisation has appeared to
invalidate this theory: in the last two centuries, both world population and food consumption have been
growing at unprecedented speed in human history.*

Calories consumed is a measure of the nutritional power of food. In those regions where average per
capita calories consumption is relatively very low, or its distribution uneven, we find undernourishment
(and a need to increase calories consumed); where per capita consumption is relatively very high we
find obesity, ill health and waste (and a need to reduce calories consumed).

Dietary change. The production of meat and dairy products requires a higher amount of agricultural
inputs (e.g. feed, water) than cereals for direct human consumption. Globally, grain is a major
component of animal feed and according to the FAO, on average around 3 kilos of grain are used to
produce each kilo of meat (3 kg being an average of different meats and production systems with very
different requirements).™* Therefore, diets that consume higher levels of meat and dairy will generally
require a higher level of grain production (though some livestock will be largely grass-fed). This trend is
associated with incomes growth particularly in developing and transitional economies.

Indicator Components of global food demand to 2030/50

Source

FAO datasets and World Agriculture: Towards 2030/50 Interim report (2006). The elements of
FAOO6s projected prdettionfcande sumnearisaddigrammatically below*

Key Points

1

Population growth is decelerating, from a yearly growth rate of 1.9 % in 1970s, to 1.5% in the 1990s.
According to the UN medium variant, it is expected to further slow down to 0.34% growth in 2045-2050
as developing countries get richer and fertility rates there fall (in turn reflecting fertility planning and the
rising opportunity costs of children). There will also be regional differences in population growth rates:
most growth will occur in developing countries.

10AtahouseholdIevelandparticularly in developing countries, the challenge
affordabilityof f eeding a | arger household. This reflects Malthus©d

advocacy (in subsequent editions of the essay) of prudence and temperance in ameliorating it.

1 UNEP, The environmental food crisis (February 2009), p. 26, citing FAO,Li vest ockds | ong shadow:

and options (2006)

12 Figures on food demand and population are approximate calculations as implied by yearly growth rates contained in the

FAO 2030/50 report. The 12% increase in calories consumption is as reported by FAO with base period of 1999/2001.
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Food consumption per capita growth has risen steadily since 1961 (see headline indicator). FAO
expects it to grow at a yearly rate of 0.6% between 1999/01 and 2030, and 0.4% between 2030 and
2050. Reducing the incentives to waste and over-consume food throughout the food chain and within
households would further slow growth in calorie demand. As with population, most of the demand will
come from developing countries seeking to increase per capita consumption.

Food consumption per capita has been growing fastest in East Asia, mainly driven by China, and
Latin America. FAO expects growth to slow down in all regions except Sub-Saharan Africa, as countries
achieve high levels of food consumption. Transition countries have experienced declining food
consumption. FAO expects this to revert.

Cereals and roots have an increasingly lower importance as food in diets, while meat and dairy have a
growing importance (see chart). E.g. in 2000, meat accounted for 10% of world diet (up from 7% in
1970), and its share is projected to rise to 12% in 2050. This tends to inflate the projections (see Box 2).

Among developing countries, consumption of meat and dairy is lowest in South Asia and highest in Latin
America. Trends in consumption of meat and dairy products will also be shaped by cultural and religious
factors in different regions.

World Dietary shares: (from inside to outside) 1970,
1980, 1990, 2000, 2030, 2050

m Cereals, food

® Roots andtubers

u Sugar (raw sugar equiv.)

B Pulses, dry

uVegetable oils, oilseeds
and products (oil eq.)

HMeat(carcass weight)

Milk and dairy, excl.
butter (fresh milk eq.)

Note: figures for 1980 and 1990 shares are not shown for sake of clarity.
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Box 2 Understanding FAO projections of world food demand and supply to 2050

FAO projections of world food demand and supply to 2050 have been widely cited since
the 2007-8 price surge, including the need to fdoubledworld production by 2050 to feed a
population of nine billion."* The basis for this statement has not always been clear. A
more recent FAO pronouncement™* is that world food production would need to rise by
70% by 2050 compared to 2005/07 levels in order to meet an expected equal increase
in demand for food. The difference between a 70% increase and a doubling is not trivial:
it corresponds to more than the food production of the whole American continent in 2005.

The original technical basis for these statements is contained in F A O &eport World
Agriculture: towards 2030/2050 interim report (2006) which projects an annual increase of
food demand in value terms of 1.5 percent until 2030 and 0.9 percent from 2030 to 2050.

A closer analysis of the FAO projections reveals the various assumptions associated with
the headline figures.

i Starting with demand projections based on population and income growth (as in our
contextual indicator), the FAO generate production projections for macro-regions, with
an iterative expert-based process for allocating production to regions where it is
feasible (e.g. using initial self sufficiency ratios, yields, land availability etc). Because
they do not explicitly take into account the sensitivity of supply to trends in prices the
projections do not model long-term equilibrium commaodity prices.

1 The projections assume no change in post-harvest losses, food chain or household
waste or prevalence of overweight, and these are very substantial (see headline
indicator). Estimates reported by UNEP imply that a halving of losses could increase
consumption by as much as one-third. So the projections can be interpreted as a
70% increase in food consumption which can be met by a combination of more
production and less waste. Significant reductions in agricultural and food chain
losses within developing countries could occur if their infrastructure and technology
improve. Reducing losses and waste will be a critical element in meeting future food
demand sustainably.

The projected 70% increase in food demand is itself associated with:
1 A population of 9 billion people in 2050, 35% above expected 2010 levels.

1 An increase in world food per capita availability of 3130 kilocalories a day, 12%
more than 1999/2001 levels. This comprises 3070 kcal in developing countries (up by
16%), 3270 in transition countries, and 3540 in industrial countries. This includes
overconsumption and waste. As a result a reduction of undernourishment is
projected, from a 2006 figure of 811 million to 290 million.

1 Dietary change. World annual consumption in physical quantities would be

13 See the discussion in the EFRA report, Securing food supplies up to 2050: the challenges faced by the UK, volume 1
(Fourth Report of Session 2008-9) pp. 8-11.

14 See http://www.fao.org/news/story/en/item/35571/icode/ and the October 2009 briefs entitled How to feed the world in

2050 and Global agriculture towards 2050. The FAO state Aln order to feed
production (net of food used for biofuels) must

food
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composed of 35% meat and dairy products (up from 30% in 2000), 37% cereals
(down from 42%), and 17% roots and tubers. The dietary shares of meat and dairy
increase in all regions.

T An dAinfl atedo .¥AO measure globahfadtdemand in value terms
(quantities of different foods are weighted by a price index), so that more expensive
foods (such as meat, oils and dairy) are given a higher weight. This means that food
demand in value terms will grow faster than in calorific or weight terms, when the
demand for more expensive foods grows (that is because the ratio of livestock
product to cereal prices exceeds the feed conversion ratio). Were the dietary share of
meat weighted by the amount of feed used to produce it, rather than the price of
meat, the projections of world food demand per capita would be lower by roughly 6
percentage points.*

1 The projected increase depends upon the base year. The Adoubling
claim would be a more reasonable approximation only if the year 2000 is taken as the
base. A base year of 2010 reduces the projection to 61%. As the years pass and
production increases, that figure would significantly shrink. By way of comparison,
between 1960 and 2000, FAO figures show that world food production increased by
about 150%.

1 Differential projected increases in food production (in value terms) between
developing (95%) and industrial (23%) countries.

In view of all these considerations, it would be incorrect to interpret the 70% projection as
a set of rigid or minimum global (or national) production targets, or that failure to reach
them would necessarily result in widespread shortages. Rather it would appear to indicate
the upper bound for future production growth in response to demand growth, including a
reduction in malnutrition.

!5 Calculation made using conversion factors provided by FAO and aggregating world food demand using as weight for meat
3 times that of wheat instead of the price of meat. The rationale for it is that according to UNEP (2009) report on the
Environmental Food Crisis, 3 kilos of Grain are needed to produce 1 kilo of meat.
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Theme 1 Global availability

Supporting indicator 1.1 Cereal yield growth rates by region

Rationale and associated risks

Improved technologies leading to increased yields (output per area) and productivity have played an important
part in the increasing world supply of food. Yields are a key outcome measure of applied research,
investment and good practice (see indicator 1.6). Without improvements in yields, more land would need to be
cultivated, which could be environmentally damaging. Changing climate, pests and diseases, harvest losses and
underinvestment can all hamper yields and yield growth. In the developed world, yields will reflect prevailing
price and regulatory incentives as much as technology and climate, but this appears to be less the case in the
developing world where market signals are less well developed. Of course, yield growth itself can be
environmentally damaging through use of fertiliser and water resources and generation of pollution (see Theme

2).

Desired outcome

Sustained and significant upward trends in yields globally, but ideally in the developing world so that developing
countries become a more significant contributor in the future. However in terms of global availability of food it
matters little where this food is produced given a relatively efficient world trading system and for this reason we
also consider yield growth in developed countries.

Indicator Cereals yield growth rates

Source FAO datasets

Cerealyield growth rates by region, 1970 - 2007

240 1 —— OECD-EU
220 A —MENA
South & East Asia
200 ~ South America
§ 180 - Sub-Saharan Africa
S 160 -
[=2]
— 140 H+
120 ~
100 ~
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Key Points

1 Growth rates slowed in most regions during the last decade compared to the 1990s (see also table
below).
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1 Yields in Sub-Saharan Africa are growing again, but they are still low compared to other regions and
have grown by less than half a tonne per hectare since 1970.

1 South American and Asian yield growth has been significant and sustained, registering the same actual
yield increase (around 2 t/ha) as OECD/EU countries. In 2007 their yields were the same as those for
OECD/EU twenty years ago.

Yields (tonnes per hectare) Growth of yields

1970 1987 1997 2007 19871 1997 | 19971 2007

World 1.77 2.54 2.99 3.35 18% 12%

OECD/EU 2.6 3.7 4.1 4.6 13 % 11%

Developing Country Regions

M East & N Africa 1.0 1.4 1.9 2.2 36 % 17 %
South & East Asia 1.7 2.6 3.3 3.7 25 % 13 %
South America 1.6 2.1 2.8 3.7 35 % 32%
Sub-Saharan Africa 0.8 1.0 1.0 1.2 15% 19 %

Note - Figures are rounded

Assessment

Slowing yield growth since 1997 is not necessarily a concern given that the headline indicator has improved.
And there is little evidence to suggest that yields in OECD countries are slowing due to natural resource
constraints rather than market signals; over the last 50 years supply has been more than adequate in
meeting demand resulting in falling real commodity prices which in turn have dampened incentives for ever
increasing yields.

The majority of the worldbds food is produced in t
throughout the period 1970-2007. Most developing and middle income regions (which currently account for two-
thirds of world cereal production) have yields growing faster than the OECD-EU but have still some way to go
before approaching OECD yields.

Climate and resource endowments will affect the relative yield potential of different regions i thus Middle
East and North Africa, lacking rain and water, can be expected to have lower yields than other regions. But even
their yields are 1 t/ha greater than Sub-Saharan Africa, and the chronic poor performance of the latter remains a
concern for the future.

Looking ahead, population growth is expected to ease to an average annual increase of 0.8% (about half the
annual rate between 1960 and 2005), which suggests that yield growth will not need to be as great as in the past
thirty years. Nevertheless, attaining the necessary yields within the constraints of a changing climate should not
be taken for granted, and is dependent upon appropriate investment in technology and public policy.

Rating of current position

Comparison with mid-1990s Similar

Likely position in 5-10 years

23

hose



Box3 The UK&6s contribution to global food sec

The Cabinet Office Food Matters report notedt hat Apr oducti on of <cer ¢
the UK makes a small but meaningf ul contribut
2007, UK production of wheat and barley accounted respectively for 2.2% and 3.8% of

total global production. In total UK cereals accounted for around 1% of global cereal
exports. The UK also accounts for 3.7% of global sheepmeat production and a higher

share of world sheepmeat trade (8%). UK cereal yields are very high by international
standards, averaging over 7 t/ha, compared with an OECD average of 4.6 t/ha and a

world average of 3.3t/ha (see yields indicatori n t hi s t heme) . This pa
temperate climate and the dominance of high-yielding soft wheat varieties.

Food Mattersadds t hat fithe UK seems attvikieIinffluentemn h a v ¢
international policy, di plomatic initiatives
These are detailed within the covering narrative of the assessment, but in summary
include:

1 Leading efforts through international partnership to tackle global hunger
sustainably (the Global Partnership for Agriculture and Food Security (GPAFS)).

1 Continuing to argue for radical reform of the CAP, rejecting trade protectionism
and supporting Doha trade negotiation efforts.

1 Doubling investment in agricultural research for development to £80 million a year
by 2013, including support to the Consultative Group for International Agricultural
Research (CGIAR), alongside contributions to the International Fund for
Agricultural Development (IFAD). Defra and DfID are co-sponsoring the Foresight
project on Global Food and Farming Futures.

i Focusingworld-cl ass scientific research efforts
Research Councils.

1 Supporting studies at the international level to assess the state and value of
ecosystems, and the pressures upon them from land-use change and other
sources.
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Theme 1 Global availability

Supporting indicator 1.2 Real commodity prices

Rationale and associated risks

This indicator should broadly reflect the global availability of agricultural commodities. Higher prices signal
relative shortages, whilst falling prices signal improved supply or even oversupply. Higher prices give an
incentive for producers to increase supplies and for consumers to reduce demand. It is partly an outcome
indicator of any underlying supply issues, and a leading indicator of potential price changes to consumers.

Desired outcome

In the short-term, for prices to perform their function to send the appropriate signals when the global market is
over- or undersupplied. In the medium to longer term relatively affordable prices which reflect the availability of
agricultural commodities.

Indicator Global Real Prices for Selected Commodities
Source UNCTAD, BEA
Real Price Indices, 1960-2009
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Key points

1 Since the 1970s, real commodity prices have trended downwards as global supply capacity has outpaced

global demand but since the 1990s the downward trend has somewhat levelled off.
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1 In 2007-8, some commodity prices (e.g. wheat, rice, palm) increased sharply followed by sharp falls in the
second half of 2008. However, even at their 2008 peak, prices in real terms stayed well below their
peaks in the 1970s. Other commodity prices, such as beef and sugar, did not see any major increase in
2008."°

1 All agricultural commodity prices have seen sharp falls from their peak levels. With the exception of rice,
the prices are broadly similar to the price levels seen over the last two decades. However, the rice price
remains significantly above the average price over the last two decades.

Assessment

In 2007-8, a range of commodity prices increased sharply but then fell sharply for a number of reasons: a
favourable supply response came on stream, oil prices fell and export restrictions were relaxed. The 2008 global
price situation has clearly been very unfavourable for a range of developing and middle income countries where
food accounts for a large share of household budgets. A year ago this would have been given a red light rating
but commodity prices are back at generally affordable levels. The specific impact on UK citizens is considered
under the affordability theme.

There are suggestions that the longer term downward trend has come to an end but it is hazardous to assess
how prices will develop in the medium term. The question is whether the prices which bring supply and demand
into balance are likely to be affordable, particularly to the poorest, and how they impact on research and
investment and thus on future supply capacity. The OECD-FAO 2009 medium-term projections, made in the light
of | ast year 6s ingicate @ resumption ef the downsvard trend in real commodity prices. However,
average cereal and livestock prices in the coming decade are projected up to 20% higher than in the decade
prior to the price spike. The recent World Bank outlook also expects real commodity prices to decline to 2030,
reflecting the combination of weaker food demand growth and the potential for cultivation of unused land
together with further productivity improvements. This is after factoring in temperature rise and water
challenges.”” This would suggest a favourable medium-term rating, but the potential for climate-related volatility
in any given year suggests a more cautious amber rating.

Rating of current position @

Comparison with mid-1990s Similar. Real prices were lower in the late 1990s
than in 2008/9. But cereal prices also spiked in
1995/6, giving rise, as in 2008, to longer-term
concerns.

Likely position in 5-10 years @

® The prices quoted here are based on US dollar denominated prices. Due to exchange rate movements the effects in other
currencies are different. For example, prices in Euro or in Brazilian Real have experienced significantly smaller increases

" World Bank, Global Economic Prospects 2009, pp. 85-6.
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Theme 1

Global availability

Supporting indicator 1.3 Stock to consumption ratios

Rationale and associated risks

Stocks to consumption ratios function as an early indicator of the changing balance of markets over time, and an
indicator of the impact of future supply and demand shocks on prices. Especially for crops, supply shocks are a

regular feature of the market. Therefore, this indicator focuses on cereals.

Desired outcome

Sufficient stocks levels to provide the market with some resilience to supply (or demand) shocks without rising to

levels that indicate structural oversupply of markets. However, it is diffi
changes in the ratio require careful interpretation (e.g. see below).

Indicator Global Stocks to Consumption Ratios
Source USDA
World grains and soy stocks to consumption ratio
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Key points

9 Stock ratios for grains have been significantly lower in the 2000s than in the previous two decades whilst

vegetable oil and soymeal stocks remained at broadly similar levels.

1 Following a record global harvest of wheat in 2008, wheat stocks increased significantly and are forecast to
increase again in the current marketing year 2009/10. The wheat stocks to consumption ratio is forecast to
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increase to the highest level since 2001/02. For rice stocks are forecast to continue their increase as well. By
contrast maize stocks are forecast to fall back again after the increase in 2008/09.

9 The significant fall in the stock to consumption ratios for grains between 1999 and 2005 is in large degree
due to the reduction in stocks in China. USDA estimate, for example, that between 2000 and 2005,
Chinese wheat stocks decreased by more than 60 million tonnes. To put this into perspective, current global
wheat stocks are estimated to be around 90 million tonnes. Recent analysis, among others by FAO'®
suggest that the more relevant stocks figures are global stocks without China. This is due to the fact that
China does not generally enter the world market
impact significantly on world market trends nor is it influenced by them.

World excluding China - grains and soy stocks to consumptionratio
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9 Other policy changes have contributed to reduced stock levels e.g. in the EU, a reduction in the cereals
intervention price.

1 Everything else being equal, more global trade (indicator 1.4) reduces the need for large stocks as national
production short-falls can be filled by imports more easily.

Assessment

In recent years, cereal (but not vegetable oil and soybean meal) stocks declined to levels significantly below
those seen in previous decades. In this situation, markets became sensitive to supply shortfalls, which has
magnified the price response. However, other factors have also reduced stocks, especially changes in policy
aimed at reducing economically inefficient levels of stocks. The most dramatic change was the reduction in
stocks in China which was almost completely independent of world market trends. Global stocks without China
have not been particularly low recently.

BEAO Agricultural Development Economics Division, The Uni mportance of #ALowo Worl d
Price Increases (working paper, February 2009) ftp://ftp.fao.org/docrep/fao/011/aj989e/aj989e.pdf
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The record global harvest in the marketing year 2008/09 has increased grains stocks, particularly wheat. But
maize stocks are relatively low. And reduced maize plantings following the sharp fall in prices at the end of 2008
are likely to lead to a reduction in production and stocks in 2009. In the medium term, stocks are expected to
stay at a comfortable level, but consecutive harvest failures still have the potential to lead to low stocks. The
effect of the current stock |l evels wildl to some degree
Chinese stocks. In the meantime the markets might remain more vulnerable to shocks. Hence the amber ratings.

Rating of current position @

Comparison with mid-1990s Deteriorated.  Abundant, but probably excessive and
economically inefficient (inc. public) stocks in 1990s

Likely position in 5-10 years @
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