

















of throwing more fishing capacity, fuel and technology at a declining fish stock to the much less
intensive fishing of a larger sustainable stock with the result that the fish yield increases with
reduced fishing effort. Certification provides the basis for fishers to participate in the
conservation effort harnessing peer-to-peer regulatory forces.

Certification has the merit of complementing conventional regulatory measures, particularly
ecosystem approaches to fisheries management. Such measures focus on managing the
ecosystem with particular emphasis on trophic interactions. FAO 2002 cites Cortner et al.
(1994) in describing an ecosystems approach to fisheries as “a management philosophy which
focuses on desired states rather than system outputs and which recognises the need to protect
or restore critical ecological components, functions and structures in order to sustain resources
in perpetuity”. Product certification is well placed to allow consumers and the fish processing
sector to support an ecosystems approach to fisheries management.

Fisheries management in European water remains dominated by conventional management
approached focused on fisheries outputs. These include Total Allowable Catches, regulation of
fishing capacity and time at sea, etc. Enforcement is complex, with undesirable side effects
such as discards of by-catch. In addition to exercising direct influence on fisheries through
certification, consumers, retailers and processers can support complementary measures such
as the establishment of marine reserves as described for the North Sea by Roberts and Mason
(2008). It is also clear that certain technologies enabled the destruction of marine ecosystems.
So there is also a case for banning technologies and breaking the vicious cycle and ‘arms-race’
described above. This is not without precedent. Drift netting for salmon is banned, and this ban
was introduced with financial compensation for operators. In agriculture, the UK government’s
stance on genetically modified herbicide tolerant crops represents a form of technology choice
editing based on the expected ecosystem impacts of widespread adoption.

Figure 21: WWF Global 200 Ecoregions in the north-east Atlantic and Barents Sea

75



5 Discussion and policy conclusions

There has been an explosion in public interest in food matters in the UK, especially in the last
year. Food policy is now under the spotlight, prompted by celebrities, input from NGOs, and
contributions from public bodies such as Defra. Primary production and some aspects of the
distribution and retail supply chain directly related to food, such as refrigeration are the
important targets for policy attention. Until recently, public debate in the UK has focused on
aspects of food production and distribution to an extent not justified by their impacts on the
environment. Debate has sometimes been dominated by ‘emblematic’ conflicts characterised by
focus on the use of certain plant breeding tools such a ‘genetic modification’ (GM) and issues
such as ‘food miles’, ‘local food’, ‘organic’, ‘industrial farming’ chemical farming’ and so on. This
has distracted attention away from effective efforts to improve the environmental performance of
the food system. Emblematic conflict around these issues has also compromised the
development of effective policy and technical progress relating to what really matters to the
environment. What really matters is fostering sustainable consumption patterns, increasing the
resource use efficiency of food production, improving farmland as a habitat, and reducing land-
use change. This report identifies some guiding principles that may help — these principles
relate in particular to land-use change and carbon sequestration, the intervention in the nitrogen
and hydrological cycles, and effects of diversity in vegetation cover in the landscape.

5.1 THE ENVIRONMENTAL IMPACTS FROM THE PRODUCTION OF FOOD
FOR THE UK

Even without allocating any of the emissions from deforestation to the UK food economy, the
production, processing, distribution and retailing of food for the UK directly drives a greenhouse
gas emission equivalent to 32 million tonnes carbon, an emission equal to 17% of the
greenhouse gas emission attributed to the UK. Garnett (2008) estimates that on a life-cycle
basis, UK food consumption is responsible for a GHG emission equivalent to 38 million tonnes
of carbon, or 17% of the emissions embedded in UK consumption. About half of this
environmental burden arises from primary production, ie the growing of the crops and raising
animals. These burdens and impacts from primary production are intrinsic to the food economy
while those associated with food manufacture, transport and retailing are influenced by the
wider economy — how electricity is generated, transport infrastructure etc.

The major burdens are: carbon dioxide emissions from land-use change (e.g. deforestation);
nitrous oxide emissions from the nitrogen cycle; methane emissions from livestock and rice
production; increased water abstraction from water bodies and altered absorption of water from
soils by plants; nitrate, phosphorus and particulate pollution of water; and reduced habitat
quality on farmed land. Broadly speaking, the major impacts of these processes are the
contribution to global warming, the reduction in habitat arising due to the increase in land
occupied by agriculture, the degradation of farmland and aquatic eco-systems as habitat due to
intensive cropping, crop protection measures and water pollution, and impacts on aquatic
habitats due to reduced water flows and eutrophication from nitrates and phosphates.

Globally, food production is the major driver behind about a third of anthropogenic greenhouse
gas emissions. When emissions from deforestation are considered (to which the UK food
economy is clearly linked), it can be argued that the role of UK food in greenhouse gas emission
from UK consumption is broadly similar in the region of 30%. It’'s not possible to be more precise
than this, but it is certain that the food-chain is a large item on a personal consumption based
greenhouse gas account.

Globally, greenhouse gas emissions driven by food production are dominated by the release of
carbon dioxide from deforestation (18%), nitrous oxide emissions from the nitrogen cycle in
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agricultural soils (8%), methane from animals and rice (ca 6%), direct energy use in agriculture
(ca 1.5%) and fertiliser manufacture (about 1.2%). In contrast to other sectors, energy use is a
relatively minor cause of emissions and has been reducing steadily on a unit output basis since
the 1970s. Thus, efforts to mitigate greenhouse gas emissions from the food economy focus on
reducing deforestation, reversing the associated depletion of soil carbon, reducing man’s impact
on the nitrogen cycle, and reducing methane from cattle, sheep and rice production. Although
not classified as an ‘agricultural’ emission, the reduction of deforestation for agriculture is the
most important target for the mitigation of greenhouse gas emissions driven by food production.

Man’s impact on the nitrogen cycle is second to man’s impact on the carbon cycle in terms of
the scale of intervention in geochemical cycles and consequences for the global environment.
The intensification of the nitrogen cycle is intrinsic to agriculture in all its forms. This starts with
both biological (by legumes) and synthetic (fertiliser) nitrogen fixation. This fixation initiates a
cascade of transformations, each associated with greenhouse gas emissions to the atmosphere
and emissions of ammonia to air and nitrate to water causing eutrophication of ecosystems.
Raising the efficiency of nitrogen use in agriculture is central to reducing greenhouse gas
emissions from the food production. Even though there has been a decline in UK nitrogen
fertiliser consumption, linked to measures to addresses nitrate in water, a strategic approach to
reducing intervention in the nitrogen cycles as a whole has not been used. The nitrogen balance
of UK agriculture is poorly understood and the effect of reactive nitrogen as a whole is not the
focus of policy action. Unlike in some other EU countries, there is little attention paid in UK
agriculture to farm level nitrogen balances. The consequences for this at the product level are
now becoming evident in life-cycle assessments. For example Dalgaarrd, Halberg and
Hermansen (2007) concluded that the environmental profile of Danish pork is better than that of
UK produced pork most production technologies are similar. This difference is due to higher
nitrogen use efficiency throughout the production cycle driven by nitrogen balancing. The
consumption of soy driven by increases in the consumption of livestock products is a particular
concern. Danish pigs consume 40% less soy compared with UK pigs as a result of this holistic
approach to the nitrogen cycle.

In considering the impact of the UK food economy, the environmental impact of agriculture in
the UK and near neighbouring countries is important but often overlooked in debate about
imports. There is a trade-off between impacts arising in exporting countries serving the UK and
impacts from home-grown production, some of international significance. As the user of about
70% of UK land, agriculture dominates many emissions to water, air and soil in north-western
Europe so it would be wrong to assume that home-production is preferable to imports. Some
impacts of UK production are overlooked simply because we have grown accustomed to them.
River systems and their flows are dominated by drainage going back centuries, wetlands have
been removed, soil as a pollutant of water is overlooked, and crop management and protection
is a major force on biodiversity through profound effects on food webs.

5.2 UK CONSUMPTION

In terms of the weight of commodity used in the food system, UK food consumption increased
by 15% between 1990 and 2005 while UK self-sufficiency in food fell from 70 to 60%. Imports
increased by 51% in terms of weight. Global food markets are connected over long distances
through trade in key food commodities, for example soy. Waste is a significant factor in the
growth of UK commodity consumption. Consensus is emerging that up to 30% of the food
grown for the UK food economy ends up in products that are not eaten. The growth in
consumption (which includes waste) at the commodity level means the UK food economy is
now sending out stronger signals to other countries, drawing on more global resources, adding
to environmental burdens in exporting countries, and contributing more to forces driving land
use change.
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In addition to the increase in the quantity of food commodity drawn on, the pattern of food
consumption has changed. The increases are particularly large in poultry, fruit and vegetables.
There has been an increase in meat commodity consumption of about 18% due almost entirely
to a doubling in the consumption of poultry meat. The pattern of demand over the last 15 years
shows that the UK food economy is increasing poultry meat consumption in addition to, rather
than instead of, other meats. The increase in pig and poultry consumption has increased the
consumption of soy adding to forces driving land-use change, particularly in the Cerrado and
indirectly in the Amazon. Life-cycle assessment is effective in evaluating greenhouse gas and
other environmental burdens arising from products. Assessments consistently show that beef
and lamb give rise to more burdens than pig and poultry meat. However, life-cycle assessments
are not always effective in capturing impacts on biodiversity and carbon stocks due to land-use
change.

There has also been a shift in consumption from indigenous and in-season fruit and vegetables
to fruit and vegetables from other climates. The consumption of Mediterranean fruit, vegetables
and olive oil in particular has grown faster than the food economy as a whole. Much of this is
due to the increase in fruit juices and wine. The shift in the pattern of consumption is generally
speaking, from relatively resource efficient indigenous fruit and vegetables to more diverse and
resource demanding products. The increase in olive oil consumption is associated with
significant environmental effects as it is facilitated by a switch from extensive rain-fed olive trees
to intensive and irrigated plantations.

The UK food economy has a very profound effect on the north-east Atlantic. UK fish
consumption is moderate by European standards but still represents 2% of world fisheries
production and has significant consequences for sensitive fish stocks and the wider
environment. The key consumption issue is UK consumers’ preference for demersal whitefish
species such as cod native to UK waters but which are now over-exploited. In addition to
depleting stocks, bottom trawling of the north-east Atlantic causes huge physical damage to the
marine environment. The preference for piscivorous fish such as salmon, cod and tuna means
that UK fish consumption is particularly resource demanding or has potentially large impacts on
stocks.

Relatively minor changes in consumption can have large marginal effects. The world’s food
economy is growing and this growth is manifest most in forces acting on the frontiers between
farmed and unfarmed land, especially forest and wetland. The large effect at these frontiers of
relatively small changes in consumption in importing countries is well illustrated by the example
of beef. UK beef consumption was 1,041,000 tonnes in 2005 compared with 1,032,000 tonnes
in 1990, and increase of only 0.1%. Due to declining UK production, the import content of UK
consumed beef increased from 9 to 26%. Brazilian exports direct to the UK increased 30 fold
from 2,000 tonnes to 66,000 tonnes in 2005 according to FAOSTAT data on Brazilian exports.
Other statistical sources confirm this growth in Brazilian beef in the UK. Thus, a relatively small
change in consumption/production relationships in the UK was associated with a 30 fold
increase in imports from Brazil. It is reasonable to conclude that UK consumption drew on about
1% of Brazilian beef production in 2005. This may appear insignificant, however due to the role
of exports driving the increase in Brazilian beef output, exports to the UK accounted for about
10% of the expansion of the Brazilian beef herd. A resource swop within Brazil means that
expansion is occurring in the Amazon for domestic consumption releasing other beef resources
for export. The combination of the export of soy and beef from Brazil is driving a pattern of land
use change through Brazil that amplifies the effect of exports on the Amazon rainforest. Brazil is
expanding exports through a cascade of resource exchanges within Brazil that ends up drawing
largely on land resources in the Amazon. The UK consumer is contributing to the market forces
driving this.

UK consumers have increased fruit and vegetable consumption and shifted consumption away
from robust in-season produce towards more perishable products, out-of-season produce, citrus
fruit, and exotic produce generally. This includes out-of-season produce such as strawberries
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produced in the UK using new production techniques to extend seasons. Traditional UK
vegetables are also resource efficient in terms of energy (Defra 2000). Drawing on the results of
Lillywhite et al (2007) it is concluded here that in-season production of traditional UK fruit and
vegetable species is relatively eco-efficient. A reversal of the trend away from the in-season
consumption of the staples of the British horticultural sector would reduce pressure on
resources in the Mediterranean basin in particular, particularly scarce irrigation water.

The distance food has travelled (‘food-miles’) is not a reliable indicator of environmental
burdens of food. Long distant bulk transport by sea and by rail is efficient. Modern logistical
operations in the UK are also efficient. As a result, apart from air-freighted food, transport
usually has little effect on the life-cycle environmental burdens of imported foods and the
difference between home-grown and imported foods depends largely on how the food is
produced.

5.3 UK PRODUCTION

The decline in the role of UK agriculture is largely due to global trade liberalisation and
competition. Rising imports do not necessarily mean rising environmental impacts. However, the
decline in UK production against a background of increasing domestic demand raises questions
from a global environmental viewpoint. There are also global social consequences of increasing
UK reliance on global markets given the tightening world food supplies. The resulting increasing
imports often have over-proportional marginal impacts (as illustrated by beef above) particularly
when several globally traded commodities are acting together on land use change (for example
beef and soy in the Cerrado of Brazil). However, in considering the effects of imports, it should
be remembered that there is an environmental trade-off between production in exporting
countries and production in the UK. There is also a social trade-off between drawing on global
food resources and supporting export markets in developing agricultural economies.

There may be a case for addressing the decline in UK field crop horticultural production in
particular to reverse the trend away from the robust staples of UK field horticulture. The UK
horticultural sector is not growing in line with the increase in UK fruit and vegetable
consumption. There is a question of cause and effect here (is increasing exports a
consequence or a cause of decline), but the end result is greater reliance on more perishable
products and on imports of fruit and vegetables into the UK food economy.

From a global resource viewpoint, UK pig and poultry production is part of a wider North-west
European pig and poultry industry characterised by dependence on feed from outside Europe.
Dietary energy input into livestock production comes largely from maize, barley and wheat
produced in Europe. For the protein component, European pig and poultry production is very
heavily dependant on South American soy, particularly from the Cerrado of Brazil. Europeans’
high level of pig and poultry consumption based on European production sets up a chain of
resource exchanges through international trade that drive expansion of agriculture in South
America. A kg of UK pigmeat embodies the consumption of about 700 g of soy meal. A kg of
poultry meat embodies about 500 g of soy meal. The yield of the meal fraction of soy is about 2
tonne per ha in Brazil. Every tonne of pig and poultry meat (as carcass) consumed in the UK
accounts for about one third and one quarter respectively of a hectare over a year in Brazil and
Argentina. A systematic approach to reducing nitrogen inputs across the whole UK agricultural
system would generate consistent downward pressure on oilseed meal imports (especially soy)
and fertiliser use, and encourage the efficient recycling of organic manures. In contrast to the
intensive livestock production areas of the Netherlands, Germany and Ireland, the UK farming
industry which has a large proportion of pig and poultry production located in crop producing
areas well placed to improve the recycling of nutrients. As advocated by Galloway et al. (2007),
improving the nitrogen balance of UK agriculture would encourage reductions in soy imports
and fertiliser application while maintaining or increasing production through improved recycling
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of organic nutrients and improved utilisation in crops and animals. This would have benefits in
terms of biodiversity, resource protection and pollution.

5.4 WWF’S PRIORITY PLACES AND THE NORTH-EAST ATLANTIC

The UK food economy interacts directly through significant direct trade with the following Priority
Places:

The Atlantic Forest (Brazil, Paraguay and Argentina)
Borneo

The Cerrado-Pantanal of Brazil and neighbouring countries
Choco-Darien (Columbia, Panama and Ecuador)

Fynbos (South Africa)

Mediterranean sea, forests and Balkan rivers and streams
New Guinea and its offshore islands

Sumatra

These direct interactions are due to imports of beef from Brazil; soy from Brazil; palm oil from
Borneo, Sumatra, Colombia (Choco-Darien) and New Guinea; fruit, vegetables and olive oil
from the Mediterranean and Brazil; and coffee from Sumatra.

The UK food economy has significant indirect interactions with the following Priority Places:

e The Amazon and Guineas
¢ The Northern Great Plains

The indirect interactions are due to global trade in beef, soy and cereals, and are very
significant in the case of the Amazon. Beef and soy imports from the Cerrado of Brazil have
raised the value of Cerrado land causing the production of beef for Brazilian consumption to
move northwards to the Amazon. The Northern Great Plains is under threat from a broad range
of forces caused by the global increase in cereal and soy prices. The UK has profound impacts
on the north-east Atlantic through fishing.

The effect of UK food imports on these Places could be dwarfed by biofuel imports if a
significant market for biofuels developed. Biofuels pose significant threats to the Cerrado, the
Northern Great Plains, and to all Priority Places where oil palm is grown. The market for biofuels
is potentially so large that it is difficult to envisage a significant contribution to transport from
biofuels without large effects on land-use change and biodiversity in Priority Places.

5.5 IMPLICATIONS FOR POLICY

5.5.1 Sustainable consumption

Government policy even in the most environmental aware European countries does not go as
far as to suggest that consumption in the economy should be reduced. Food production,
particularly livestock production, causes emissions and impacts that cannot be avoided. These
arise from the natural processes in the soil and in digestion no matter what production system is
used. Therefore, in the case of food consumption in the UK, a policy of reducing commodity
consumption overall, and shifting the pattern of consumption towards a range of foods with
lower impacts, is worthy of serious consideration. Foremost is generating less waste and
consuming less meat and milk, and shifting fish consumption away from demersal white fish,
tuna and salmon. Given the resource efficiency of UK vegetable production, it is reasonable to
expect that restoring the consumption of the staples of UK field based horticulture would be a
positive step forward provided areas at risk to water scarcity are avoided.
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Some of the waste in the UK food system is a consequence of the interaction between the
consumers, UK’s multiple retailers and suppliers, and the growth in food services at the
expense of home cooking. Supermarkets have a particularly influential role in the UK food
economy. They have condition consumers to expect a full range of perfect fresh products
available in all supermarkets all the time. Defra research has identified that the constant
provision of a full range of fresh produce can only be achieved through significant over-provision
and thus waste. There may be scope for significant reductions in waste in fresh produce supply
chains if consumers ceased to expect a full range of fresh produce all the time. All consumers,
including the food service industry, could better align consumption to availability. This means
accepting variation in supply and purchasing fresh food more in response to availability,
particularly seasonal availability.

A policy on livestock products has potentially significant social implications. In addition to being
the means of ‘harvesting’ pasture covering 26% of the ice-free land surface, livestock also
consume about one third of the cereal harvest (ca 670 million tonnes) and the meal from in
excess of 200 million tonnes of soybeans. So the increasing demand for livestock products is
the main driver behind the increasing demand for food. Moderating the consumption of livestock
products is potentially a cornerstone of any policy on global food prices and food security for the
poor. While it is important that the developed economies moderate the consumption of livestock
products, the important positive role of livestock in food production and diets world wide must be
recognised. The development of the UK poultry sector illustrates how efficient production leads
to affordable high quality food raising the living standards of low income households. So social
justice means extending benefits of the livestock sector to the poor, and this would be very
difficult to achieve if the current level of consumption in developed economies is not reduced.
Cattle, sheep and goats ‘harvest’ pasture, much of it on land not suitable for crop production.
They are also a source of income for 1.3 billion people, including 1 billion of the world’s poor.
The challenge in the developed economies has a complexity which demands more than just a
position on vegetarianism. It is about fostering a pattern of consumption and production that
harnesses the eco-efficiency of livestock delivering the benefits moderate consumption of
livestock bring to most diets to as many people as possible.

Minor changes in consumption of livestock products in Europe can have significant effects on
European farm businesses in the short term. We have seen this recently in Europe where a
small increase in milk supply combined with a small contraction in demand has led to a
significant reduction in farm-gate milk prices in Germany. Similar short term price effects affect
pig and poultry producers. However, this may be a short term social price that must be paid and
the European livestock industry may need to adapt to public policies that do not endorse high
livestock consumption and which may tackle intensive production based on imported feed in
particular.

Reducing the consumption of livestock products corresponds to moving lower down the food
chain in the ecological sense. This in line with the principle that species located lower down the
food chain depend on less primary production and resources. The same principle can be
applied to fish consumption. A move away from piscivorous fish such as salmon, cod and tuna
towards plankton eating fish and herbivorous farmed fish (e.g. carp and tilapia) would bring
environmental benefits. UK consumers in particular should be encouraged to draw on a wider
range of seafoods reducing the pressure on over-exploited demersal white fish stocks.

5.56.2. Sustainable production.

The UK food economy is part of a global food economy increasingly relying on emerging
agricultural super-powers such as Brazil. To meet demand sustainably, global crop production
needs to increase substantially by 2050 without further destruction of natural resources. Without
an increase in production efficiency and yields per hectare, expansion in demand will drive
further conversion of land to agriculture. This means that supporting knowledge intensive
farming, innovation and technical change is central to creating the conditions in which
agricultural expansion into valuable wild habitats and intensification in semi-natural habitats can
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be minimised or halted. As we have seen since 1990 in the UK, a reduction in food production
or an increase in consumption will result in increasing reliance on global food markets. This
applies to Europe as a whole. Directly or indirectly, increased consumption and/or reduced
production in Europe will draw on increased agricultural expansion in emerging agricultural
economies. As illustrated by the example of the effects of imports of beef from Brazil, changes
in UK demand seem small relative to total supplies but the effects at the margins can be
significant. From a global food supply and environmental viewpoint, it is valid to argue that
Europe is morally obliged to farm its resilient productive soils well using all the knowledge based
approaches available. Associated with the need to promote efficient production in Europe, the
reality of emerging agricultural super-powers such as Brazil needs acceptance and these new
agricultural regions need support in developing eco-efficient and socially just production
practices. Raising the efficiency of agricultural production in areas in South America away from
key habitats will reduce pressure on land-use change, especially if accompanied by product
certification. This will contribute directly to global food security addressing the social
consequences of high food prices. Attention to production efficiency needs to work across all
scales of production — from the large scale mechanised production in the Cerrado through to the
small holders on the forest edge in the Amazon and in Africa. There is also a case for focusing
on the restoration of production capacity in countries such as Russia that have experienced
declines in agriculture. Raising eco-efficiency will require full consideration of the benefits of all
of the technologies available combined with the development and deployment of these
technologies in support of environmentally and socially just productive agriculture. Pitting
recognisable or branded farming systems against each other is not a positive contribution. An
overarching theme for all systems and scales of production will be the harnessing and
enhancement of biological cycles and the conservation of key resources such as soil carbon,
reactive nitrogen, phosphorus and water.

In the wake of the realisation of the consequences for the poor of high commodity prices, a
consensus has emerged around the world and across various sections of society that raising
the productivity of crops and animals world wide is central to reducing environmental impacts,
particularly greenhouse gas emissions, associated with agricultural expansion. Increased
agricultural productivity reduces, or could reduce, consumption related environmental burdens
in a number of ways and is now key to combating greenhouse gas emissions and global
poverty:

(a) By opening up opportunities to reduce land-use change (e.g. deforestation).

(b) By increasing the inputs of carbon to soils increasing carbon sequestration from the
increased biomass productivity.

(c) By reducing emissions related to livestock numbers, particularly methane.

(d) By opening up opportunities for re-wilding, integration of conservation measures into
production, and reforestation of land.

(e) By increasing the efficiency of nitrogen capture by crops and retention in the soil-crop-
animal system thus reducing emissions, especially on a unit output basis.

Cattle pasture is the main crop at the frontier between agriculture and forest in Amazonia. There
are about 200 million ha of pasture for cattle grazing in Brazil alone, an area more than 10 times
that of UK agricultural land. There are uncertainties in production data, but it seems that
productivity of pasture used for beef production is one fifth to one tenth that of Western Europe
at about 50 kg carcass beef per hectare per year. Brazil can continue to increase agricultural
production and exports without deforestation. To be effective in reducing land-use change,
policies that increase yields need to be combined with policies that reduce the market value of
produce from inappropriately cleared land. Otherwise, as we have seen from the breeding of
soy adapted to tropical climates, increased agricultural productivity through technical change
can increase the value of agricultural land generally, and thus drive land-use change further.

The disconnection between livestock production and the production of livestock feed is a cause
of inefficient use of resources. Nutrients such as phosphorus are transferred from deficient crop
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producing areas causing to places where there is often already excess causing resource
depletion and pollution at the same time. Across the world, 72% of poultry and 55% of pigs are
raised in intensive systems sustained by feed from other regions (Galloway et al, 2007). There
is a global transfer of nutrients from the Americas to Europe and Asia. Reconnecting crop and
livestock production and conserving reactive nitrogen and phosphorus within the soil/plant/
animal system is central to the development of a more eco-efficient agriculture. From a
sustainable consumption viewpoint, such reconnection strategies extend to active
encouragement of livestock production integrated with crop production in crop exporting
countries such as the Cerrado region of Brazil. This is already happening and the application of
advanced nitrogen conserving approaches in these systems could have significant benefits.
Current European tariffs on crop commodities and livestock products supports continued
disconnection by favouring the import of feedstuffs to convert to meat in concentrated intensive
animal production in North-west Europe.

While more efficient production technology can improve the environmental performance of
agriculture, the opposite is usually the case in wild fisheries. As stocks deplete, fisheries
production drops and intensified fishing is maintained by increasing prices, often at the expense
of those fishers who are using more sustainable practices. The destruction of the marine
environment in the north-east Atlantic, particularly the North Sea, through bottom trawling for
demersal fish is an example of a vicious cycle based on a ‘fishing technology arms race’. The
brief investigation conducted for this study of the dynamics of fish stocks leads to the conclusion
that current policy based on rationing the fishing effort and limiting the landing of fish is just
tinkering at the edges of the problem. Right from the invention of trawling, technology has driven
the increasing pressure on fishery resources and now drives a vicious circle of fewer fishers
using more fuel and technology to intensify the hunting of depleted stocks. This raises the
question of restricting certain fishing technologies and banning access to fishing grounds
through the establishment of marine reserves. If successful such a policy would result in the
rebuilding of stocks to the point that fishery production with much less intensive fishing would
increase.

5.5.3 Harnessing markets

The challenges to the environment presented by global agriculture and fisheries are often
portrayed as the consequence of recklessness on the part of producers and the communities
concerned. For example, it is sometimes implied that a careless and an even ignorant mentality
which mistakenly undervalues forest causes deforestation. With some notable exceptions, for
example studies done by the World Bank (Margulis, 2004; Chomitz 2007) and others such as
Nepstad et al. (2006), the conservation literature and the policy discussions that flow from it only
rarely present land-use change as a consequence of legitimate rational economic behaviour,
including that driven by rural poverty. From examining the range of reports available, it is
concluded that deforestation is a rational response to differences in economic value of forested
and agricultural land as determined by the market value of their products. A greater
understanding and acceptance of the rationality of economic behaviour driving change would
help the more prompt formulation of effective policy. It is essential to understand the private
interests causing land-use change at the point and place of change and further policies that
address the underlying economic forces. This would lead to the more prompt advocacy of
economic instruments and the effective harnessing of markets by consumers to protect natural
resources and the environment.

Even though often seen as a negative development, the ‘corporatization’ of production, trade,
processing and retailing, especially UK retailing, offers significant opportunities to harness
market forces. The shift from open commodity trading to dedicated supply chains and private
product concentrates power with some negative social consequences but also puts influence
and power in the hands of consumers. The UK food industry is characterised by vertically
integrated supply chains and the retail sector is dominated by a small number of very
sophisticated retailers that are renowned for the influence they have over suppliers and
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production practice. This puts a solid lever in the hands of UK consumers with which markets
affecting natural resource use and biodiversity can be influenced.

Changing consumer preferences in relation to commodities from particular countries, for
example in relation to ‘beef from Brazil’ or ‘palm oil from Indonesia’ is a blunt instrument,
especially against the background of the production in these countries driven by domestic
consumption and global spot markets. Policies could be designed around influencing land
values. Consumer orientated initiatives designed around influencing the value of land according
to the environmental sustainability of its conversion and use might lead to the development of
more effective and better targeted change in consumer preferences. This can be particularly
effective where risk adversity is a characteristic of the actors concerned, as is the case of
Amazonian beef producers. This means continued trade that rewards effective land use for
agriculture where this makes environmental sense combined with market measures designed to
reduce the market value of produce from inappropriately changed or used land.

5.5.4. Product certification

Product certification that is visible to and understood by consumers is the key to harnessing
markets to create differences in land values. The prize for compliant producers is preferential
market access. Certification that does not reward compliant producers sufficiently to influence
land values will be relatively ineffective. There have already been notable successes, especially
in the UK. Even the UK'’s largest retailers are individually small players in the global food
commodity market and alone have little influence on production, particularly when production for
export is not directly connected with its land use change consequences. An approach that goes
beyond individual retailers and supply chains and which adopts an ecosystem services
component could be adopted. The Marine Stewardship Council exemplifies such an approach
and how the market can create powerful incentives for sustainable production, working with the
grain of rational economic behaviour. For WWF interests in the UK food economy, the
foundations of success in key products are already there. In the case of beef, the effect of Foot
and Mouth Disease Status in Brazil on local land values shows that export market access has a
big effect even though 80-90% of Brazilian beef is for domestic consumption. The focus of UK
palm oil buyers on less controversial producer countries, for example Papua New Guinea and
Colombia, is indicative of the influence of concerns within the UK food economy being
transmitted to producers. Product certification depends on effective custody of the supply chain
and monitoring of production, backed by land-use governance and effective public regulation.
Complementing the markets for produce, we now have markets emerging for regulatory
ecosystem services such as for Reduced Deforestation and Degradation (REDD) and the Clean
Development Mechanism. As suggested by Ebeling and Yasue (2008), if brought together these
complementary forces acting on the differences in land values at the point of deforestation could
be significant.

5.5.5. Land-use governance and production regulation

The emphasis above on harnessing markets does not deny the effectiveness of central
government policy. The example of Paraguay shows that a clear central government policy on
land-use change is effective. A comprehensive ban or control of land-use change is difficult to
undermine with such a highly visible activity as deforestation. A full analysis of the opportunities
presented by the recognition of Reduced Emissions from Deforestation and Degradation
(REDD) is outside the scope of this study. However, such a mechanism provides a potentially
powerful incentive to governments to enforce clear laws on forest clearance and degradation.
For the conservation community, a focus on the differential between the value of forested and
un-forested land provides a framework to focus interventions in policy making and markets.

It is easy for Europeans to be critical of failing public policy and regulation in developing
economies, forgetting that enforcement of agri-environmental regulations in Europe is not easy.
Combining local regulation with international market incentives could be effective — in effect a
partnership between ‘top-down regulators and ‘bottom-up’ market instruments. The reward of
market access for compliant producers endorsed by international monitoring underpins peer-to-
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peer acceptance in producer communities which in turn is supportive of effective public
enforcement.

Even where forces that subvert the enforcement of public policy are addressed, the regulation
of land use by public authorities over such large and inaccessible areas remains a challenge.
Highly visible land-use change is the key issue in many critical regions so recent advances in
earth observation provide the private sector, particularly the NGO community, with the
possibility to complement enforcement efforts and to use the certification of products and
market to translate the results of monitoring into changes in asset values. The facilitation of
public access to the evidence of land-use change would help to create an atmosphere in which
abuse is less tolerated within the affected communities and particularly within their markets.

5.5.6. Avoiding un-intended social consequences

The dynamics of land-use change have a strong local social dimension that need to be
understood in detail if un-intended social consequences are to be avoided. In particular,
measures affecting the market value of agricultural assets need to be progressed hand-in-hand
with measures to address rural and land poverty as a driver behind land-use change. Land
clearance and conversion in the tropics depends on a plentiful supply of very cheap labour, ie it
depends on rural poverty. Measures that bring economic development to these areas provide
an alternative deforestation as a source of income for the poor (Chomitz, 2007).

5.6 PUBLIC POLICY

5.6.1. Public information

Addressing gaps in the provision of good quality information to the public is one of the key roles
of government in a market based democracy. This is particularly important in the food economy
where market function can be compromised by the development of vertically integrated supply
chains and private standards. The NGO community can support this information function and
draw attention to key information gaps that need to be filled to inform the most sustainable
consumption patterns. Public information needs to be evidence based, not evidence backed
advocacy of previously fixed positions.

Some of the changes in the UK food economy are linked to public health policy, in particular the
consumption of fish, fruit and vegetables. There is scope for delivering such public health policy
linked to policy on the environment. There is also a need to ensure food policy in relation to
health is mindful of the environmental consequences of consumption exceeding the minimum
required for optimal health — for example the consequences of high or poorly balanced fish
consumption. The elements of the ‘Mediterranean diet’ for example that deliver health benefits
could be identified so as to identify the wider range of foods that deliver these benefits reducing
the unsustainable demands on key foods commonly associated with such diets, e.g. olive oil
and fish.

5.6.2. Reform of the Common Agricultural Policy

The UK government is committed to further reform of the Common Agricultural Policy. The UK
Treasury and Defra set out a vision of reform up to 2020 (A vision for the Common Agricultural
Policy, HM Treasury and Defra 2005). Even though this is a vision rather than a plan of action,
the policy direction the UK will seek is clear. This includes reduced subsidy for European
production, active coupling of support to the delivery of public goods, and a liberalised global
market providing for example South American and African farmers with more access to the EU.
The vision sees benefits for the European environment through de-intensification, and economic
benefits for exporting countries, particularly in the short term, where WWF has significant
interests — Brazil, Latin America in general, Indonesia and South Africa.
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5.6.3. Research and development

Despite the reductions in UK public investment in research over the last 15 years, the UK public
research base is still a science and technology resource of global significance. It traditionally
has had an outward looking perspective and a history of supporting global agriculture with
knowledge and technology. Public science policy could provide greater rewards for researchers
who establish partnerships with developing agricultural economies and who address research
questions of practical significance to food production in environmentally sensitive regions of the
world.

5.6.4. Working with public policy in the UK

UK policy makers have had significant success in recent years in driving forward beneficial
change at an international level — particularly the reform of the CAP in 2003. The UK is now at
the forefront of policy making in the sustainable consumption area, particularly in relation to food
and agriculture. UK policy-makers have also advocated a precautionary approach to the
development of biofuels and biogas avoiding the environmental down-sides of biofuel and
biogas development experienced in other European countries and the US. NGO recognition of
these successes would further positive and fruitful engagement with policy makers and
legislators.

The literature includes a great deal of material claiming damaging land-use change and
production practices connected to production for export to the EU. Proof, or even convincing
evidence, of a causal link between the commodity markets as affected by consumers decisions
and the damage claimed is often rare. It is suspected that this lack of causal evidence or gaps
in land-use data is slowing the development of market alliances, for example Round Tables for
commodities. A greater emphasis on causal links may accelerate the development of effective
market mechanisms. Even though politicians may note the impact of campaigns in their
constituencies, clear evidence of causation is crucial to the effective engagement of policy
makers who are charged with turning political vision into change in the real world. Given how
Defra has followed WWF’s lead already, there is scope for further partnership with the UK
government in advancing public and private policy to improve the environmental performance of
the UK food economy.
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TABLE 5: VEGETABLE OIL EXPORTS TO THE UK (TONNES)

2005 Castor | Groundnut Maize Misc. Olive Rapeseed | Rapeseed Sunflower oil Sunflower
Oilseeds (seed) ail seed

Argentina 1 4321 1568

Austria 66 1 0 538

Belgium 1 3009 3785 16 2364 85 18227 22124 36

Bulgaria 1670

Canada 24 0 771

Chile 0 23

China 19 339 3 1 11206

Czech Republic 29 53

Denmark 38 3 8340 154 68

Egypt 4 61 1184

Ethiopia 960

Finland 23 13765

France 0 1128 168 215 1675 3651 30995 32136 5191

Germany 247 3 110 59 941 20216 1474 17930 468

Greece 50 3031 1

India 8642 620 45 703

Iran 10 3

Italy 2 31 144 11 20314 183 110

Latvia 3150

Netherlands 807 314 114 361 242 89 10905 34957 18752

New Zealand 109 3 161

Poland 1 2704 1 0 9

Portugal 334

Russian Federation 2954

Senegal 503

Spain 23 23 78 1 24332 25 27 13

Sweden 0 27 6 314

Ukraine 8477

USA 3 0 10 114 0 10 73 4407

TABLE 6: DIRECT PALM OIL EXPORTS TO THE UK IN TONNES (EXPORTS TO
UK AS % OF TOTAL EXPORTS)

1990 2005
Brazil - 37267 (84)
Cameroon 2000 (4) 2979 (9)
Colombia - 105433 (46)
Cate d'lvoire 3604 5099 (17)
Ecador - 4320 (4)
Indonesia 99411 (9) 135028 (1)
Malaysia 78721 (1) 118297 (1)
Papua New Guinea 80781(1) 161480 (42)
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TABLE 7: SOURCES OF DIRECT SOY MEAL EXPORTS TO THE UK

1990 2005
Argentina 23883 165269
Belgium 81414 11797
Belize 2472 1526
Brazil 282375 950867
British Virgin Islands 41283
France 1802 25
Germany 17100
Netherlands 679673 361327
USA 40487 60448
Uruguay 993 9626

TABLE 8: SOURCES OF IMPORTS OF TROPICAL AND SUB-TROPICAL FRUIT

(TONNES) IN 2005 (EXPORTS TO UK AS % OF TOTAL EXPORTS)

2005 Bananas Mangoes etc Papayas Fresh pineapples Plantains
Belize 65834 (87%) 16 (1%)

Brazil 35634 (16%) 8441 5159 50 (50%)

Burkina Faso 135

Cameroon 157823 (64%) 1 120 (3%)

Colombia 99925 (7%) 51 5 (1%) 6467
Costa Rica 137428 (9%) 1972 49218 (44%) 2708
Cote d'lvoire 28049 (14%) 473 333 4502 (-)

Dominica 12814 (98%) 25 123
Dominican Republic 113829 (72%) 446 85 21 (-)

Ecuador 340 (1%) 289 1231
Egypt 32 295

Gambia 608 28

Ghana 2178 (40%) 48 111 4632 (13%) 1
Guatemala 279 (1%) 355 7 1440 (3%)

India 1438 1047 6 (50%)

Israel 2360 1

Jamaica 11654 (100%) 193 28 102 (1%)

Pakistan 9676 1152

Panama 27710 (8%) 1661 (8%)

Peru 4320 1

Saint Lucia 28243 (-) 9 12

Saint Vincent/Grenadines | 15893 (84%) 2
Senegal 415

South Africa 902 1 2718 (2%)
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TABLE 9: SOURCES OF IMPORTS OF NON-CITRUS MEDITERRANEAN FRUIT

(TONNES) IN 2005 (EXPORTS TO UK AS % OF TOTAL EXPORTS)

Cantaloupes Peaches Grapes
Apricots Avocados | and other Grapes | Kiwi fruit | and Watermelons | (incl.
melons nectarines wine)
Argentina 3 187 54 948 712 69 23221
Australia 15 78 229 222613
Austria 56 115 246
Belgium 159 1154 371 1735 2025 373 10 541
Brazil 51 53347 (34%) | 10223 7727 (39%) |15
Bulgaria 5066
Chile 3 5943 3 50717 | 7678 (6%) | 3595 (2%) 78906
Costa Rica 24871 (11%) 2610
Cyprus 28 31 814 1201
Egypt 1 670 12459 355 71
France 3916 (50%) | 21784 5059 3756 485 5474 537 266411
Germany 307 1862 2484 12061 746 3837 1698 102337
Greece 58 31 136 23646 | 535 1146 3757 (4%) 881
Honduras 1159
Hungary 77 469 3320
India 9759 17
Israel 264 1166 347 1759 108 328 3 139
17818 41951
Italy 256 4 1329 7556 (8%) (9%) 414 238263
Kenya 633 4
Mexico 4 215 20 6307 382 37
Morocco 49 3849 156 22
Namibia 3512
Netherlands | 226 2195 5809 7984 1558 1073 1360 3338
New Zealand | 191 8 6170 (3%) 22586
Portugal 42 199 505 124 17594
12977 2703
South Africa | 1090 (10%) | (24%) 712 51317 |3 (10%) 111225
33372
Spain 1369 (4%) 5392(23%) | 51929 (18%) | 25806 | 436 (7%) 19256 (6%) | 99363
USA 102 61 8905 1165 4 114221
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TABLE 10: SOURCES OF IMPORTS OF CITRUS FRUIT (TONNE) IN 2005
(EXPORTS TO UK AS % OF TOTAL EXPORTS)

Citrus . Gr..ape- Grape- | Grapefruit Lemons Orange

fruit Cltlrus f.rUIt fruit juice, ?_elzmon and .O.range juice, Oranges

. fruit (incl. . juice . juice

juices juice conc. limes conc.

pomelo)

Argentina 391 56 829 40 10046 | 178 20911
Belgium 1840 54 891 7 462 0 398 14328 | 49481 529
Belize 187 200 32 6908
Brazil 19 10 6157 47885 1907
Cuba 293 5939
Cyprus 779 | 5715 1 967 14 6128
Egypt 471 38244
France 1 10 2786 0 2906 36 1491 1167 2603 8841
Germany 136 200 |383 2770 1332 5 1626 47318 | 42839 4243
Ireland 371 18 46 597 2238 39 77 32243 | 7881 667
Israel 62 32 13088 |58 475 743 1738 14411
Italy 650 356 |71 2348 | 399 200 290 2396
Jamaica 72 10 429 441
Morocco 2 29252
Netherlands 100 145 | 2187 3874 1739 9 5920 109300 | 10483 6148
Pakistan 1 7 100
South Africa 0 36 19775 14576 4 72753
Spain 791 458 | 768 2546 11 34912 | 4615 54613 75459
Sri Lanka 2 5
Swaziland 2664 2686
Sweden 2 1 77 17 5
Switzerland 32
Turkey 4662 8197 4128 14090
USA 0 2740 172 90 1595 715
Uruguay 19 235 2319 18662
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TABLE 11: SOURCES OF IMPORTS OF TEMPERATE FRUIT (TONNES) IN 2005

Apple Apple juice, . Plums, . .
Apples Cherries | Plums Raspberries | Strawberries
juice concentrated dry
Argentina 1836 561 955 165 2
Australia 2136 48 562 26
Austria 668 1138 4913 78
Belgium 504 188 9054 185 375 1 273 5888
Brazil 3 71 15110
Canada 2 5557 228 11
Chile 43 29774 788 9684 1998 97 2
China 22 6359 6434 24
France 108 560 157674 1612 5426 2892 152 1161
Germany 8914 67216 29187 167 1511 36 5 834
Greece 0 100 404 158 8
Ireland 2510 6144 774 74 17 25
Israel 8 62 1 253 759
Italy 14 1583 34237 1069 11629 |75 6 36
Morocco 1778
Netherlands 1477 5963 14230 563 1483 2 376 11117
New Zealand 63806 22 20 1
Poland 6 7297 52 1 25
Portugal 1682 3642 2874 268 2073
South Africa 35 95743 4 10659 84 14
Spain 284 10395 5995 5443 25699 |1 3084 20775
Turkey 1319 1091 5683 21 17
USA 34 21 33438 2584 417 2050 960 1394
TABLE 12: ESTIMATED FEEDSTUFF INPUTS INTO UK CONSUMED
LIVESTOCK PRODUCTS (KTONNES)
Quantity of Total Concentrate Concentrate
Product Product net concentrate concentrate feedstuffs feedstuffs
consumption Import Production feedstuffs per | feedstuff embedded in UK | embedded in net
unit product consumption production imports
Eggs 559 76 615 4.00 2234 2461 303
Beef 1041 260 762 4.50 4685 3429 1172
Chicken meat 1598 317 1360 3.30 5272 4487 1046
Milk 14442 2013 14577 0.27 3899 3936 544
Pig meat 1228 554 706 4.60 5648 3248 2549
Turkey meat 207 -17 211 4.00 828 845 -68
Total 69539 30637 61187 22567 18405 5545
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