Nov

Structural vulnerabilities in Britain’s
food system, and Bristol’s road to
resilience
Sophie Laggan

Schumacher Institute

15

Table of Contents
Figures .................................................................................................................................... 4
Boxes ....................................................................................................................................... 4
1. Global connections ........................................................................................................ 5

1.1 The world is full of surprises ........................................................................................... 5
1.2 The world is a complex place ........................................................................................... 5
1.3 The world is changing rapidly ......................................................................................... 5
1.4 Planetary boundaries are being crossed ..................................................................... 6
1.5 Economic power is shifting ............................................................................................... 7
1.6 A systems thinking perspective is needed .................................................................. 7

2. Social-ecological system .............................................................................................. 9
3. Resilience ....................................................................................................................... 12
3.1 The resilience of what, to what and for whom .........................................................13

4. Current paradigm ....................................................................................................... 15
5. Economic and political vulnerabilities ................................................................ 17
5.1 Command and control resource management.........................................................17
5.2 National policies .................................................................................................................18
5.3 Dwindling workforce ........................................................................................................18
5.4 EU Common Agricultural Policy ....................................................................................19
5.5 Production efficiency over biodiversity .....................................................................19
5.6 CAPs influence on global trade ......................................................................................20
5.7 Price volatility .....................................................................................................................21

6. Corporate power ......................................................................................................... 23
6.1 Agribusiness, GM and inorganics ..................................................................................23
6.2 Global food companies .....................................................................................................25
6.3 Supermarkets ......................................................................................................................26
6.1.1 Transport..................................................................................................................................... 27

7. UK food system............................................................................................................. 30
7.1 Production ............................................................................................................................30
7.2 Adaptive cycle ......................................................................................................................32
7.3 Consumer choice?...............................................................................................................34

8. Water risk ...................................................................................................................... 36
8.1 Water abstraction for production ................................................................................36
8.2 Water use for consumption ............................................................................................37
8.3 Corporate responsibility..................................................................................................37
8.4 Alternatives ..........................................................................................................................38

9. Soil health ...................................................................................................................... 40
9.1 Alternative production methods: agroecology ........................................................40
9.2 So why isn’t everyone an agroecologist?....................................................................42

10. Ecosystem services: pollination and pesticides............................................. 44
11. Vulnerable commodities ........................................................................................ 47
11.1 Meat ......................................................................................................................................48
11.1.1 Global risks: deforestation and land grabbing .......................................................... 49
11.1.2 Feed risk: soy .......................................................................................................................... 50

11.1.3 UK demand ............................................................................................................................... 51
11.1.4 The outlook for 2030 ........................................................................................................... 51
11.1.5 What’s the alternative? ....................................................................................................... 52

11.2 Milk ............................................................................................................................. 53
11.2.1 The outlook for 2030 ........................................................................................................... 54
11.2.2 What’s the alternative? ....................................................................................................... 55
11.3 Wheat ...................................................................................................................................58
11.3.1 The outlook for 2030 ........................................................................................................... 59
11.3.2 What’s the alternative? ....................................................................................................... 59
11.4 Coffee and fair trade .......................................................................................................62
11.4.1 Managing connectivity ........................................................................................................ 63
11.4.2 The outlook to 2030 ............................................................................................................. 63
11.4.3 Tightening loops in other parts of the system........................................................... 64

12. Transforming the system....................................................................................... 66
12.1 Relocalisation ....................................................................................................................67
12.2 Food sovereignty ..............................................................................................................69

12.3 Food governance and power .............................................................................. 69
13. Applying resilience in Bristol ............................................................................... 71
13.1 Managing diversity and redundancy ........................................................................72
13.2 Manage connectivity .......................................................................................................73
13.3 Manage slow variables and feedbacks .....................................................................75
13.4 Encouraging learning .....................................................................................................76
13.5 Broadening participation .............................................................................................77
13.6 Promote polycentric governance systems..............................................................78
13.7 Foster complex adaptive systems thinking ............................................................78

Policy recommendations/leverage points ............................................................. 79
Conclusion .......................................................................................................................... 80
GLOSSARY ........................................................................................................................... 82
References .......................................................................................................................... 84

Figures
Figure 1: Planetary boundaries

Figure 2: Social-ecological system

Figure 3: Feedback loops between ecosystems, agro-ecosystems and society
Figure 4: Ball in a cup diagram
Figure 5: The adaptive cycle
Figure 6: Bristol bioregion
Boxes
Box 1: Neonictonoids

Box 2: Revealing the cost

Box 3: Seven principles of resilience
Box 4: Food banks

1. Global connections
“Take a relatively simple food produced in the UK like a chocolate Kit Kat – it
contains cocoa from Africa, milk products from the UK, whey from New
Zealand, palm oil from Asia, sugar from South America, wheat from Europe.
So we simply can’t look at the supply chain in terms of the UK alone.
Increasingly, perturbations elsewhere in the world will feed back into the
availability and price of food the UK”
Professor Tim Benton, Champion, Global Food Security programme
1.1 The world is full of surprises
Be it the 2007 UK flash floods that devastated staple food crops, or the overfishing

that led to North Sea cod stock collapse in the 1990s, the UK and the rest of the
world is seeing a growing number of unexpected environmental changes.
1.2 The world is a complex place
What happens in one part of the world often has unexpected repercussions

elsewhere. The global food crisis of 2008, for instance, not only put millions at risk
from food insecurity in certain countries but evidence suggests it was a key
motivation behind the Arab Spring uprising (Breisinger 2011).
1.3 The world is changing rapidly
According to Steffen et al (2015): “Human activity, predominantly the global

economic system, is now the prime driver of change”. As the world changes so do
its internal feedback mechanisms which is its self-regulation. Take global
warming, as our current industrial processes have grown so to have greenhouse
gas emissions grown in lock step. The UK agriculture sector emitted 4.9 MtCO2e

greenhouse gas emissions (GHG) in 2014, the second biggest emitter in the UK
(Defra 2015a), these have grown ….

Global temperatures are set to rise over the coming decades and the stability of
the climate may be tipping into a new period of uncertain change no longer

suitable for civilization (Huber and Knutti 2012). Many scientists state that the
Earth has entered the Anthropocene (Steffen et al 2007; Zalaziewicz et al 2008).
1.4 Planetary boundaries are being crossed
To avoid crossing the Earth’s planetary boundaries we need to shrink
consumption so it remains in a ‘safe operating space for humanity’ (Rockström et

al 2009). The biogeochemical cycles of nitrogen and phosphorus have already
breached safe limits, largely as a result of industrial and agricultural processes

(Figure 1). Plants that once fixed nitrogen and phosphorous in plant available

forms (comfrey, legumes, lupins, etc.), which returned these elements to the soil
when they decomposed, are missing in today’s farming landscape (Jeavons 2012).

Inorganic fertilizers have replaced these processes but are unable to emulate

nature’s precision, negatively impacting soil microorganism health and as a
consequence the wider environment.(Nakhro and Dkhar 2010; Wu et al 2010).

Figure 1. Planetary Boundaries. SOURCE: Steffen et al. 2015b.
Only 20 per cent of inorganic phosphorous reaches the end user (Cho 2013).

Excess nutrients are flushed from the soil and into watercourses where they cause

eutrophication, or are emitted into the atmosphere rather than being taken up by
the crops (Bomans et al 2006; Foley et al 2005). Wastage of these nutrients
continues, and that leads to exploiting evermore resources to fulfill the deficit.

Phosphate rock is the source of phosphorous in inorganic fertilisers. Its extraction

involves destructive methods and has been at the centre of human rights abuses

in the past (Cranston 2015). Together with higher oil prices and greater demand

for fertilizer and biofuels, phosphate rock prices increased by 800 per cent during

2008 (Vaccari 2009; Huang 2009; Cho 2013). Despite a dwindling reserve,
demand continues to increase by 3 per cent each year and with it the cost of

extraction and phosphorous fertilisers (Cho 2013; Cordell et al 2009). To date

there is no international treaty to manage global phosphorous reserves.
1.5 Economic power is shifting

About one third of the global population has completed the transition from

agrarian to industrial societies, and since 2000, most of the rise in fertilizer

consumption has occurred in countries gtaht are not part of the Organisation for
Economic Co-operation and Development (OECD) (IGBP 2007). A shift in

productive powers to developing countries has changed the dynamics of the food

system for developed countries from self-sufficient to import dependent, locked

into lucrative trade deals that bring about a whole new set of challenges (Gardner
2015; see section 5.6). And food is big business. Just six multinational firms control
76 per cent of global agrochemical sales and 58 per cent of seed (Shand 2012).

1.6 A systems thinking perspective is needed
Looking at the planet as an Earth System and you begin to see that it is
characterised by tipping points and non-linearities (Biggs et al 2015). If too much

phosphorous enters a clear lake the lake will become eutrophic, for instance.
Every system has its limits, after which its state fundamentally changes.

For a systems thinker, a food system is particularly interesting to study as it is

highly disruptive but often experiences delays in feedbacks making it hard to

predict. If dysfunctional the food system can lead to famine and the loss of
biodiversity; if functional it can feed society with surplus, and co-create ecosystem
services that build resilience. These two states, called regimes, represent the
dominant system and the desired one. The dysfunctional regime is destroying the

planet, while the functional regime protects people and the biosphere. The latter
is achievable but requires a transformation.

A city is a useful place to start when assessing the resilience of a food system. It
has clearly defined boundaries and stakeholders can be easily identified. Yet
building adaptive capacity within the city can undermine the resilience of other

connected systems. Coordination is therefore needed to ensure ideas are cross-

fertilised and networks develop that support a sustainable food system for the
city, across scales.

2. Social-ecological system
“Social-ecological systems are complex adaptive systems, or self-organising
systems that can adjust and reorganise in response to disturbance and
change”
Biggs et al (2015)

Figure 2: A social-ecological system. SOURCE: xx

A system contains key processes, ecosystems, structures and actors (see figure 2).

Local agro-ecosystems are connected and influenced by the surrounding

land/seascape and wider drainage base or continental shelf. Similarly, the local

agro-ecosystem is altered and interacts with management, institutions and social
networks. The latter interactions depend on available local ecological knowledge

and understanding of the system.

These components maintain the system in its current state and regulate the

drivers acting upon it by feeding back information. To see a comprehensive but

somewhat complex picture of the global food system and its feedback loops, see
appendix 1. For a simple illustration of another system, see figure 2 or 3. If

feedback loops are tight (there are fewer links) the system will continue to
function if it is disturbed – this is one sign that the system is resilient. However
some feedbacks are affected more than others, depending on the type of

disturbance. And some feedbacks can be ‘positive’, perpetuating an undesirable
state.

When looking at a problem systemically, interlinkages become the focus rather

than just the resource. This perspective allows one to assess the vulnerabilities in
existing feedback loops and identify leverage points to reverse undesirable
feedbacks and protect desirable ones.

Supply chains are a good example of where food (resource) can be tracked
through its life cycle and vulnerabilities identified. Take the humble carrot. A

carrot can be traced from seed to farm, through distribution and packaging, retail
and consumption to explore the management practices and consumer behaviours

affecting its resilience. Actors can be identified that are key in its longevity and be
targeted to allocate funds where it is needed the most.

However as the name suggests, supply chains are linear and can fail to capture

cross-scale dynamics and feedback loops. In 2012 Korowicz used this
understanding to detail how the next shock will shatter the global economy. He

writes: "as the risk of major systemic change grows, those models [based on
parameterised, stable conditions] will likely prove increasingly erroneous as the

system moves out of its historical equilibrium." An agro-ecosystem that uses

pesticides not only erodes soil quality, but it pollutes local waterways. Failure to
recognise these feedbacks leads to cascading effects throughout the system.

To assess vulnerability in a food system you must first identify the problem. Is it

carrot blight, climate change or population growth that you are concerned with?
And who are your stakeholders in the food system – the ‘resilience of what, to what

and for whom’ will determine who are the winners and losers in building adaptive
capacity (Walker et al 2004).

Figure 3. Feedback loops between ecosystems, agro-ecosystems and society. The

focal scale is imbedded in subsystems at different spatial scales, e.g. the wider
environment or institutions. SOURCE: Sundkvist et al. 2005.

3. Resilience
“Crop diversification can improve resilience in a variety of ways: by
engendering a greater ability to suppress pest outbreaks and dampen
pathogen transmission, which may worsen under future climate scenarios, as
well as by buffering crop production from the effects of greater climate
variability and extreme events. Economic incentives encouraging production
of a select few crops, the push for biotechnology strategies, and the belief that
monocultures are more productive than diversified systems have been
hindrances in promoting this strategy”
Lin (2011)
Without an appreciation of resilience, thinking about sustainability fails to capture
the complexity of the food system. Take supermarkets: they can contribute to a
narrow view of environment and economic sustainability by installing solar

panels and increasing the amount of organic, fair trade food they stock, etc.

However, in opening they may undermine the local community’s resilience for

food security as smaller shops are forced to close and they may increase risks of

supply from oil shocks as food often travels great distances. The system becomes
less adaptive to disturbance and more brittle to shocks (Walker et al 2014;
Hopkins 2014). Even small disturbances may cause significant adverse social

consequences in a vulnerable system (Thompson et al 2007). To illustrate this

point, see figure 4.

Figure 4: Ball (system) in a cup (stability domain) diagram. The stability domain
(dotted line) erodes over time due to environmental, social and economic changes.

Resilience, the steepness of the slope, is reduced, changing the threshold at which

a system can fall into an undesirable state following an exogenous shock. SOURCE:
www.arctic-council.org.

3.1 The resilience of what, to what and for whom
This report wants to explore the resilience of Bristol’s food system to severe

weather and population growth, looking ahead to 2030. Bristol is a typical social-

ecological system, nested within other social-ecological systems, identified as the
UK and Europe/rest of the world. Trade, telecommunications and global
environmental change have meant Bristol is ‘teleconnected’ to sociocultural and

economic processes operating at larger scales (Adger et al 2009). As such, if Bristol
is resilient, it may be resilient at the expense of sociocultural and economic

processes, and even environmental processes, elsewhere.

Bristol has the largest area of organic farmland in the UK and according to Carey

(2011) meat and dairy are two staples where the production within a fifty-mile

radius of Bristol is sufficient to meet the needs of the City. The area is often
referred to as a bioregion, a “political, cultural, and environmental system, defined

through physical and environmental features and through culture, local
populations, knowledge, and solutions” Carey (2011, p13). Through this

classification, borders are blurred to become part of a continuum of mixed land

uses, from housing to food production. These geospatial classifications are
important to consider when developing cities that are sustainable looking ahead

to 2030. If housing fragments food production or biodiversity corridors then

valuable ecosystem services may be lost (xxx). For instance agricultural land acts

as a natural flood defence, allowing rainwater to be absorbed by soil instead of
concrete (Carrington 2014) . While housing stock may improve, regional food
production and natural flood defences might decline. Looking ahead to 2030,

trade-offs will have to balance the need for more housing against the need to grow
more food regionally.

And this is when it is important to assess ‘and for whom’. A large monoculture that

grows grain for export is unlikely to support the local community. However if the

grain does feed thousands of hungry mouths in a country that is in desperate need

then this may be justified. If the grain is used to feed cattle and thus only indirectly
contribute to food security then the trade-offs are higher. While if grain is diverted

to biofuel production then all energy is lost from the food system and needs to be
made up elsewhere. These are well known pathways, but it is necessary to explore

pathways to see who is impacted by the choices made in the food system and

imagine what impact these decisions will have on future generations. For this
report, the ‘for whom’ involves all stakeholders in the food system – producers,
processors, distributors, retailers, caterers, those involved in waste and

consumers – so everyone in the bioregion. And due to the regions teleconnections,

the people connected to Bristol’s food system, such as the growers in Ethiopia that
provide the coffee beans for Bristolian’s caffeine fix, must be considered.

4. Current paradigm
“The food system transformation perspective considers both production and
consumption in terms of the relationships among actors in the food system,
interpreting the problem as one of inequality or imbalance. This ‘imbalance’
in relationships gives rise to the twin problems of excess and insufficiency that
are played out both in the environment (over-/under- application of
agricultural inputs) and in relation to health (obesity/hunger)”
Garnett (2013)
Since agriculture began, practices have significantly altered natural soil carbon
balances and feedbacks (Amundson et al 2001). Cultivation has likely released

between 50 and 70 Gt of carbon to the atmosphere to date and erosion continues
to exceed natural rates of soil renewal even in highly developed countries

(Amundson 2001). Today, 10 per cent of global anthropogenic CO2 emissions

come from cultivation and biomass burning in the humid and subhumid tropics
(Cias et al 2013). So the irony is, food systems need to be more resilient against
one of the problems it has helped create – climate change.

This challenge is compounded by population growth and the apparent need to
produce more food. Estimates predict that by 2030 the world is likely to need 515

million more hectares to grow food and biofuels, twice the amount of additional
land that will be available (Rights and Resources Initiative 2008). This figure is
likely based on the assumption that meat consumption will continue to rise and
that meat will come from livestock fed on soy. This scenario leads to the perceived

threat of further food insecurity and thus the need to produce more. According to
the Rights and Resources Initiative (2008) this could lead to widespread
deforestation in the developing world by 2030.

Yet this does not account for the fact that 1.3 billion tons, or one third of all food

consumed by humans is wasted (FAO 2013b). Food losses in developing nations
equate to 10-40 per cent of total production, and mostly occur after harvest, while

food is being stored, transported, or processed (ibid). And for a growing number
of people, it is the affordability of food that threatens their food security (Vivero

Pol 2014a). The World Health Organisation defines a population as food secure

“when all people at all times have access to sufficient, safe, nutritious food to
maintain a healthy and active life”.

‘Sufficient’ means having enough food, which as mentioned, the prevailing
discourse feels is inadequate. This keeps ‘productivity/production efficiency’ high
on the agenda and if food production systems cannot keep pace then they are

squeezed out by more productive one. This rhetoric is tightly linked to economic
growth and filters through to purchasing power. Those that can afford food can
eat it – or as Field (2013) observes, Engel’s law has been reversed.

Placing the onus on a grower’s ability to produce more food with less impact,
‘justifies and incentivises further growth in output’ argues Garnett (2014). The
result is food waste in one part of the system while food gluts prevail elsewhere.

According to Ulrich Hoffman, Head of Trade and Sustainable Development at
United Nations Conference on Trade and Development, it is this acknowledgment

that leads him to believe that the world has more than enough food to feed 9 billion
– the challenge to feed a growing population therefore concerns distribution. In

fact, some estimates state the world has enough to feed 10 billion people, or even
14 billion (Holt-Giménez 2012; World Bank Institute 2011).

When the focus of food security shifts from production to human health, policies
promote ‘nutritious food’ to reduce malnutrition or over-nutrition. Such loose

terms create opportunity for interpretation and miscommunication by food

industry and marketers for quick fixes, and places the onus on the consumer.
Neither the productivity nor nutritional content of food allows for a complete

assessment of the structural elements of the food system that may be reducing

food security. A better approach, therefore, is to look at the broader
interconnections between food, health and sustainability to see where
vulnerabilities lie.

5. Economic and political vulnerabilities
“Most people have little idea just how much they are paying for food in hidden
ways. The failure to introduce true cost accounting into food and agricultural
policy is the biggest single impediment to the wider uptake of more
sustainable farming”
Patrick Holden, Sustainable Food Trust Chief Executive
Today, the developing world suffers from chronic food shortages while the West
battles with over nutrition. 805 million still do not have enough food to eat,

because of lack of access or purchasing power, while obesity plagues the West
(FAO 2014; Foley et al 2011). As Vivero Pol puts it: “No money no food” (2014a).

The current imbalance is a symptom of an economic system concerned with
continuous growth and no regard for the finiteness of resources, judging the
success of its country by gross domestic product not the health and wellbeing of
its citizens or environment (Levkoe 2011). Added to this, neoliberal policies have
made trade global and galvanized competition for the largest market share. The
irony is that 70 per cent of the world’s food comes from Africa, a nation that suffers
from acute malnutrition and starvation. “Fundamentally,” explains Dr Tara

Garnett, head of the Food Climate Research Network, “it is the economic and

societal status quo, rather than natural limits, that are immutable” (Garnett
2014a).

5.1 Command and control resource management
The current economic paradigm believes food resources should be nationalised

(e.g. Venezuela) or privatized as people have a tendency to overexploit, leading to

‘the tragedy of the commons’ (Hardin 1968). Command and control management
and one-size-fits all policies have come to dominate, streamlining processes and

labour at the cost of the environment (Gamestani 2008; Galaz 2008). Locked into

an economic system that favours growth and competition, small-scale farmers

continue to be squeezed out, losing both their livelihood and the local ecological

knowledge needed to maintain productivity and biodiversity (Alteri 2008; GómezBaggethun et al 2010).
5.2 National policies

The UK Government’s 5-year food policy (issued in xxx) plan sought to “increase

exports and make the food industry more competitive” (Defra 2015), while its

desire for ‘food security’ has caused the Government to take a risk-based approach
to policy-making. For instance, a freedom of information request revealed the UK

Government’s Food Standards Agency, is pro GM, and also been advised to be pro-

TTIP (Kaucher 2015). Both GM and TTIP are mechanisms to reduce risk and

increase security through techno fixes or trade deals rather than addressing
diversity, local sourcing, and waste reduction.

The UK agri-food sector is much more dependent on EU markets than the EU is on

the UK, meaning a ‘Brexit’ – British exit from the EU – would cause considerable
disruptions to trade, according to Matthews (2015). Trade flows are not the only

area affected by a potential Brexit. The UK is a net contributor to the EU budget

and occupies 12 per cent of the total input. The UK would no longer have access to
the single market and trading costs between the UK and the EU would increase. In
Ireland, where a high proportion of supermarket groceries are sourced from the
UK, consumer food prices could be expected to rise (Matthews 2015). David

Cameron, the UK Prime Minister, has promised to hold a referendum on UK
membership of the EU in 2017.
5.3 Dwindling workforce
The average age of a UK farmer is 59 and the agricultural workforce continues to
decline in number (Maynard and Green 2006). In 2013 the largest decrease (8.5

per cent) was seen in the seasonal, causal or gang labour category (FAO 2013d).

The year before total income from farming fell to £4.70 billion, a 14 per cent fall in

real terms from 2011 (ibid). The key determinant was bad weather, however this

is just a snapshot of the overall downward trend of farmers’ incomes since the

1970s (Defra 2005). Low pay and physically demanding work make farming

unpopular (Fechter 2012), while the tenant farming system makes it hard for
people to enter if they do not come from a farming background (Defra 2013). At
one point the UK was losing 37 farmers every day, and with it the skills and
knowledge needed to care for the countryside (Maynard and Green 2006).
5.4 EU Common Agricultural Policy
It could well be argued that the EU Common Agricultural Policy (CAP) is an

example how top-down policy prescription in agriculture is unsustainable. The
CAP scheme, heavily funded by taxpayers’ money, was introduced in 1962 with

the primary aim to improve the income of farmers through the use of subsidies. In
2007 farm subsidies occupied 40 per cent of the entire EU budget (Knudsen 2007).

Agricultural intensification and scale enlargement since the 1950s has
significantly

changed

the

European

landscape.

Synthetic

fertilizers,

mechanization and CAP subsidies led to initial gains in productivity but what

followed was land degradation and biodiversity loss (MA 2005). Land

abandonment typified the 1990s as globalisation of commodity markets and CAP

reform tipped the balance of power to countries with absolute advantage (Van
Zanten 2014).

5.5 Production efficiency over biodiversity
Competitive advantage and subsidies have favoured plants that can be grown

efficiently on a large scale. Today, 75 per cent of the world’s food is generated from
only 12 plants and 5 animal species (FAO 2012).

Sweden was the first EU country to suggest all CAP subsidies be stopped, except

those related to environmental protection, outlined in its environmental

stewardship scheme (ESS; Selin and Van Deveer 2015). ESS encourages a shift of

subsidy payments towards farmers that plant hedgerows or wildflowers, etc.

These initiatives have a number of benefits, not least their ability to enhance

bumblebee abundance and diversity (Carvell et al 2006). In the UK alone, the value

added by pollinators equates to £690 million each year (Centre for Food Security
2014). If ever there were a way to account for theses externalities then it would
safeguard ecosystem services and ensure sustainable food production to 2030.

Yet in 2015 new CAP rules penalised farmed land that had too much canopy cover

– a move critisised for undermining biodiversity and soil stability (Monbiot
2015a). This rule was imposed in order to increase productivity, so while CAP

recognises the multifunctionality of agriculture, in practice its main goal is still
that of production efficiency.

Intensively farmed landscapes fragment the habitats of many bird and animal

species, and if they continue to use inorganic inputs, even if applied through

precision techniques, they could threaten the foundations of food production.
According to the the United Nations Food and Agricultural Organisation

(FAO), if current farming practices continue then the world has just 60 years
of crop growing left. For the UK, the University of Sheffield claim this equates
to as little as 100 harvests (Case 2014).
5.6 CAPs influence on global trade
The CAP sets the demand for certain farm produce at a higher level that the free
market, leading to tonnes of surplus every year (McDonald and Dearden 2005).

Butter mountains and milk lakes have hit the headlines in recent years, only to be

eliminated by flooding developing markets and undermining their prices (Green

and Griffith 2002).

Although the UK produces 60 per cent of its own food, it still strongly relies on

international trade for many luxury and out-of-season products. As of 2013, 71

per cent of EU agricultural imports came from developing countries – a result of

the EC Everything but Arms programme that gives the 49 least developed

countries duty- and quota-free access to the EU market (European Commission
2013). Trade liberalization favours larger farms and squeezes out smaller

operations (Gala 2005). Additionally, CAP channels international development

funds towards agricultural technologies and farming systems that reduce
employment and the potential for local markets (Maynard and Green 2006).

In summary, CAP has managed to control EU agriculture and with it the global food

commodity market. By improving efficiency and reducing variability, it has

stripped agricultural landscapes of diversity and the healthy soils needed to
support the food system.

In the US, the Farm Bill is similarly destructive, as is corporate power and market
speculation. Jared Diamond (2012) suggests that a collapse of civilization

could happen this century, and on a global scale, due to the way in which we
have globalized our trade.
Despite this apocalyptic statement, the World Trade Organisation continues to

have an economic stronghold over the global food system. For instance, in May
2015 WTO deemed the US’s country-of-origin-labelling (COOL) programme as

illegal because the WTO Trans-Pacific Partnership forbids disclosure of this
information as it could inhibit trade with other countries (Mason 2015).

5.7 Price volatility
Financial institutions have been betting on food prices for a number of years,

which, according to Wahl, was the main factor of the food price bubble in 2008

(Wahl 2009). In January 2014, after lengthy campaigning from NGOs, the EU

agreed to introduce rules to prevent hedge funds and investment banks from
driving up food prices 1. If the rest of the world follows, this could reduce shortterm price spikes by 2030.

1

http://www.globaljustice.org.uk/food-speculation

In the medium term, oil price volatility is the main influence on food price
fluctuations (Tadesse et al 2014) as the current food system is heavily dependent

on oil for production (e.g. fertilisers), transport, storage, cooling, retail and even

consumption (e.g. cooking). Change in oil supply from climatic events increases
food price volatility (GFS 2012). “Panic measures, such as export bans on the part

of policy makers or hoarding on the part of consumers are likely to amplify the
impacts of a shock on price,” Benton et al (2012).

For producers, fixed-term contracts with suppliers has meant they are locked into
a forward buying system that leaves them short changed (Benton et al 2012).

There is also an asymmetry in bargaining power between supermarkets and local
producers, meaning they cannot compete with the low prices supermarkets offer

(GFS 2012). Fair trade has the potential to reduce producer price volatility, and,
as it supports smaller farms, has the potential to conserve biodiversity.

Nonetheless, between July 2010 and July 2011 the average UK food bill rose 5.2

per cent (GFS 2012), part of a general upward trend that is set to continue into
2030 if the food system does not change. Rising prices have reduced the amount
of money consumers spend on other parts of the economy (GFS 2012).

It is unlikely that the UK will see food shortages by 2030, at least in the same
way parts of Africa experience them, but higher prices has the potential to
force thousands more onto food bank schemes (Harrop and Reed 2015). On

average, households in the UK purchased 4.7 per cent less food in 2012 than in
2007 while spending 17 per cent more (Defra 2013). This picture is complicated

by CAP subsidies that have kept prices lower but more variable in Europe but
heightened volatility on the global market. “Paradoxically therefore, the more
open, and therefore resilient global system may increase exposure to price risk in

the EU,” (Benton et al 2012).

6. Corporate power
“The real food crisis is of overproduction. There is no global or regional
shortage of food. There never has been and nor is there ever likely to be. India
has a superabundance of food. South America is swamped in food. The US,
Australia, New Zealand and Europe are swamped in food. In Britain, like in
many wealthy countries, nearly half of all row crop food production now goes
to biofuels, which at bottom are an attempt to dispose of surplus agricultural
products. China isn’t quite swamped but it still exports food; and it grows 30
per cent of the world’s cotton. No foodpocalypse there either”
Jonathan Lantham (2015)

If the agro-industrial food system continues as is then the world will become
increasingly vulnerable to shocks by 2030. Reducing the food system into just

a few dominant agribusinesses, food companies and supermarket chains whose

main objective is profit could lead to ever greater social and ecological injustice.

Be that land grabbing, low wages or food deserts, they are all signs of an unhealthy
and failing food system.

6.1 Agribusiness, GM and inorganics
Philanthropic organisation, The Bill & Gates Foundation invests heavily in

agribusinesses Monsanto and Cargill (Grain 2014). From $10 million to develop

the soya value chain to substantial funds poured into GM technology, these
investments threaten to undermine the ‘quality of life’ of the people they make
claim to support. For instance, although soy is known to cause deforestation and
at current levels of demand is unsustainable, only 27 private companies have so

far made commitments to reduce their impact in the countries in which they

operate (Stringer 2015). GM on the other hand promotes privatisation of seeds

and the loss of genetic diversity (ETC 2015). According to Grain, over 80 per cent

of the Gates Foundation’s investments went to organisation in the US and Europe,
and just 10 per cent to groups in Africa (Grain 2014).

This type of corporate power is not uncommon. In another report, Grain states
that under corporate pressure, laws in many countries increasingly put
limitations on what farmers can do with seeds. The practice of seed saving, which

has enabled farming for over 1,000 years, is fast becoming criminalised (Grain
2015).

In the UK the power of agribusiness is clear. After much campaigning, NGOs
managed to prompt the Government to produce the National Pollination Strategy

to halt the decline of any more pollinators through the use of neonicotinoid
pesticides (Defra 2014a). However, it states that the UK will work closely with the

very company that did not want neonicotinoids to be banned – Syngenta.

Neonictonoids are largely banned throughout the EU. However the UK opposed
this ban and in as early as December the moratorium could be lifted.

Just six ‘seed giants’ – BASF, Bayer, Dupont, Dow Chemical Company, Monsanto,

and Syngenta – control 75 per cent of seed and pesticide sales and related R&D

(ETC 2015). This would suggest that the majority of research on the benefits of
GM or pesticides likely comes from agribusiness funding. This year the Erosion,

Technology and Concentration (ETC) group noted that seed giants have in fact

weakened the resilience of existing crops – “by focusing only on pesticide
resistance in breeding and genetic manipulations, qualities like drought resistance
have atrophied” (ETC 2015).

Monsanto recently announced it will merge with Syngenta. If this goes ahead then

more power will funnel into the ‘agribemouth’ and out of the producers hands as

it will control the lion’s share of seeds and associated patents. Monsanto considers

itself a ‘green’ company as it promotes GM to reduce fertiliser use. However, of the

little research that has been conducted on the impact of GM, there is a risk that GM

organisms could interact with natural species and potentially contaminate them
(Sutherland et al. 2010).

By 2030 there could be GM crops grown and eaten in Europe. Currently 70
per cent of US processed food contains GMO of some kind and before long
this could be the state of affairs in Europe (Kaucher 2015). One reason for this:

the Transatlantic Trade and Investment Partnership. It is very lucrative trade deal
between the EU and US, which, if approved, could override democratic decision

making if corporations country interference may reduce their profits (Scott Cato
2015).

In the EU:
-

58 GM food and feed products have been authorised, mostly for animal

-

Over 33 million tonnes of GM soya beans are imported each year, worth

-

feed

more than £8.6bn

This equates to 60 kg for each of the EU's 500 million citizens

Almost all imported soya comes from South and North America, where GM
technology adoption is over 90 per cent (FG Insight 2015)

6.2 Global food companies

The ‘big 10’ global food and drink companies are: Associated British Foods (ABF),
Coca-Cola, Danone, General Mills, Kellogg, Mars, Mondelē z International, Nestlé,

PepsiCo and Unilever. Together they emit more greenhouse gases than the Nordic
countries combined and would collectively rank as the 25th most polluting country

in the world (Cook et al 2014). Oxfam calculates that climate change will drive
up the retail price of products like Kellogg Corn Flakes by as much as 44 per

cent over the next 15 years due to the rise in corn prices. By 2030 this is

projected to double, with half of this increase the result of climate change
(Ibid).
Grown on large-scale monocultures, and often on land that was once forested, the

commodities these companies use contributes to one quarter of global emissions
(IPCC 2014). Public campaigns have forced many companies to end deforestation

in their supply chains for palm oil, yet soy, sugarcane and maize remain largely

unregulated (Cook et al 2014). Together, Malaysia and Indonesia produce more
than 80 per cent of all palm oil (Koh and Wilcove 2007). Greenpeace report that

demand for palm oil is predicted to more than double by 2030 due, in part,
because of the global demand for biodiesel (Greenpeace 2013).

With revenues valued at $1.1 billion a day, equivalent to the gross domestic
product (GDP) of all the world’s low-income countries combined, the 10 biggest

food companies have the potential to transform the food system and lobby for
policy change (Oxfam 2013). Unilever says it now loses €300 million a year due
to extreme weather events such as flooding and extreme cold (Yeo 2014), so
sustainability is a business opportunity as much as it is a necessity.
6.3 Supermarkets
Four major supermarket chains dominate the UK, occupying 75 per cent of the
market (Carey 2011). As more people move into cities they become physically

distant from the countryside and the food they eat, often only able to access
supermarkets for their weekly shop. With this distance comes more food miles
travelled from farm to fork. And because supermarkets demand high volumes,

food is often imported from agricultural hubs such as Almeria in Spain, the driest
place in Europe. Because of the amount of sunshine in Almeria, food can be grown

year-round in greenhouses. Yet these greenhouses demand such high quantities
of water that the water table is now brackish and has to be desalinised before it is

fit for human consumption. With southern Spain predicted to become drier by

2030 (Gassert 2013), supermarket demand for large quantities of out-ofseason, imported produce from this region could undermine the resilience

of the country in its ability to produce food for its own citizens. This is true

for many other places around the world (Maynard 2009). The Soil Associations
report The inconvenient truth about food – neither secure nor resilient also notes:
“Defra’s claim that imports from the EU are ‘low-risk’ is undermined by its own

argument, as those countries are producing their and our food on a similarly

vulnerable and unsustainable base of high-dependency on imported, oil-based

and finite mineral inputs” (Maynard 2009).

This situation becomes apparent when vulnerabilities are factored into business

operations. Asda, for instance, investigated the impact of climate change on its

business and found vulnerabilities equated to almost £400m – only 5 per cent of
fresh produce would remain unaffected by climate change. As a result, Asda plans
to set up working groups and build supply chain resilience through working
closely with its suppliers.

However, from a resilience perspective, supermarkets undermine the resilience
of food production. For example, because they impose their own standards and

must conform to EU regulation (EU L1571) it has meant that regardless of farming

practice fruit and vegetables must be of a certain size, shape and colour. As a
result, farmers on average leave 20-40 per cent of each harvest in the ground and

on trees (FAO 2013a). If harvested food is deemed misshapen or inadequate when

it reaches the production line then quality standards dictate what is suitable for
the shelves. Despite this, supermarket competition continues to drive down

prices, with ‘BOGOF’ deals encouraging bulk buying. The result: seven million
tonnes of food wasted by households each year (Wrap 2015). This figure came

from a report by the UK’s Waste and Resources Action Programme that also
warned the growing global middle class could see £388bn worth of food
wasted every year by 2030.

6.1.1 Transport
Supermarkets would run out of food in three to four days if they were unable to
transport food to their stores (GFS 2012). In light of peak oil and increases in
severe weather events, this is a very real threat.

Boats are the main vehicle for importing food into the UK. By 2050 emissions
from shipping might increase by 250 per cent (Siegel 2014), not forgetting that

the risk from oil spills will also rise as a result. Boats are becoming greener,

however they still rely on fossil fuels. Once in the UK, Heavy Goods Vehicles

(HGVs) transport food to processing plants and stores. They account for 25 per

cent of all HGV vehicle kilometres (Food Drink Europe 2012) yet it is estimated
that at any given time 1 in 4 of these food trucks in the UK are empty (Foresight

2011).

Hybrid and electric vehicles are proposed as a means of reducing emissions for
small vehicles, but HGVs will mainly see savings from converting to natural gas or

biogas, which could, ironically, be derived from food waste (Food Drink Europe
2012).

According to the European Commission (2011a), freight transport levels in the
EU are expected to increase by 40 per cent above 2005 levels by 2030. Tonne
for tonne, trains are 10 times more efficient at moving freight than trucks are
(DeWeerdt 2011).

Barges may prove to be a novel mode of transport in the future. Kellogg Europe is

testing the use of canals to transport raw materials and finished products. As one
barge has the same capacity as 40 trucks, this could reduce emissions by 73 per
cent compared to delivery of raw goods by road (Food Drink Europe 2012).

All of these lower emission modes of transport could go some way to reducing
vulnerabilities to climate change, but reducing waste and overconsumption will
yield the greatest savings (Garnett 2011). For instance, “due to poor practices in
harvesting, storage and transportation, as well as market and consumer wastage,

30–50 per cent (or 1.2–2 billion tonnes) of all food produced never reaches a
human stomach” (Fox and Fimeche 2013) and WRAP predicts a 40 per cent
increase in food waste globally by 2020 (Wrap 2014).

Harald Schoenberger, Sustainable Production and Consumption Unit, European
Commission Joint Research Centre, recommends that the food and drinks industry

should internalise environmental externalities such as greenhouse gas
(GHG) emissions and prioritise local/regional/national sourcing of

products for manufacturers to reduce the environmental burden of
transport by 2030 (Food Drink Europe 2012).

7. UK food system
The UK food system is comprised of production, processing, distribution, retail,

catering, waste and consumption. Defra is in charge of all national policy, while in
Bristol it is unique in that it has the UK’s first civil-society led food policy council

to pave the way for a Good Food Plan.

Land tenure is determined by purchasing power, as the only option for someone

who lacks capital for land purchase but wants to farm is to rent land as a tenant
farmer. The most common route of entry into farming is to succeed to a holding,

whether as owner or tenant, so a person's ability to farm is often determined by
their family background rather than their skills or qualifications.

Local government authorities have powers under the Smallholdings and

Allotments Act to buy and rent land to people who want to become farmers,
however 35 of Somerset’s 62 County Farms are at risk of being sold off by

Somerset County Council for development. In the United States, the sale of
farmland led to “the loss of 9.3 million hectares of agricultural land to
development – an area the size of the state of Indiana –between 1982 and 2007,”
Gardner (2015).
7.1 Production
•

UK food self-sufficiency has declined rapidly in the past few decades, from

almost 80 per cent in the 1984 to 60 per cent in 2010 (GFS 2012)
•

Between 1956 and 2003, the UK saw a 40 per cent decline in the number
of farms (MAFF 2004). Before WWII there were 500,000 mixed farms
(crop-livestock systems) in the UK, more than any other type. As of 2004

there were fewer than 14,000, or just 5 per cent of landholdings (Defra

2004). From 2010 to 2013 Large holdings (>50 ha) increased while smaller
(<50 ha) declined (Defra 2013)

•

The British Retail Consortium state that three quarters of fresh food sold

in UK stores is of UK origin. Of the quarter that is imported, only 1 per cent
is flown in
•

There are currently 3,740 organic UK farms, mostly concentrated in the

southwest England and Wales (Rustin 2015). For organic food, 88 per cent
of the carrots, 67 per cent beef, 93 per cent lamb, 100 per cent milk and
100 per cent of eggs are produced in the country (www.foodsecurity.ac.uk)

UK supermarkets sell 75 per cent of the organic food bought in the UK,
compared with the 1.7 per cent sold in farmers' markets (ibid)
•

About half of all farmers in the UK supplement their income through
diversification. On average diversification adds £10,400 to a farm's
revenue (Defra 2014b)

•

The farming, food and drink sector is responsible for 3.5 million jobs and 7
per cent of the UK’s overall economy (Defra 2015). According to the

Department of Environment and Rural Affairs (ibid): “Making this sector
more productive and competitive, particularly by increasing exports, will
help economic growth”

The UK’s food system has changed quite drastically since World War Two, largely

as a result of liberalisation. EU CAP has afforded some protection against global
trade but at the expense of resilience elsewhere (see milk chapter). Complicating

this matter, India and China are now adopting similar market distorting

policies to CAP, which could have an even greater impact on food security by
2030 as their agricultural market expands.

Intensification leads to simplified agro-ecosystems that cause GHG, loss of
biodiversity, destruction of habitats, pollution of soil and water from pesticide and

fertiliser use, eutrophication, soil erosion and degradation, and deforestation
(Santini, and y Paloma 2013). Yet instead of trying to intervene at the structural
political or economic level to change these reinforcing feedbacks, consumers or

producers are burdened with the responsibility of taking action. According to

Joseph (2013), the neoliberal rhetoric increasingly draws upon concepts of

resilience both as a justifying principle, and a device for transferring responsibility
for environmental and social damage from their perpetrators to their victims.

To give another example: in 2006 Defra identified ‘disruption to energy supply’ as
the main risk to national food security and outlined indicators such as energy
reliability, business continuity plans and diversity of oil and gas imports as

potential supporting indicators (Defra 2006). Yet this effort to improve food
security in fact undermines its resilience. If oil supply were cut-off due to conflict

or severe weather then the whole supply chain would be impacted. If energy was

diversified so there were alternative forms to draw on, while considerations were
given to shorter supply chains, however, then resilience could be enhanced. In the

latter scenario, the only thing becoming more ‘resilient’ is its neoliberal
underpinning.

7.2 Adaptive cycle
Under these circumstances, it is important that one considers the adaptive cycle.

The adaptive cycle is a heuristic model to see at what phase a system is in, whether
it might be trapped in an undesirable state, and when to intervene if the system is
untenable. Resilience Alliance state: “An adaptive cycle that alternates between

long periods of aggregation and transformation of resources and shorter periods

that create opportunities for innovation, is proposed as a fundamental unit for
understanding complex systems from cells to ecosystems to societies”
(www.resilience.org).

The foreloop (r-K) slowly exploits an environment, increases connectivity and
stability and sequesters and accumulates nutrients and biomass (in the form of

food), as well as social networks, trust and skills over time. Competitive advantage
forces some management practices and businesses to dominate. A shock to the

system (e.g. pest outbreak) will cause a release, in this case a decline in crop yield,
and a reogranisation as the system recovers.

The backloop (Ω-α) is often a rapid process of renewal, but if resilience is
compromised this recovery time is longer. As mentioned earlier, the food system

is nested in a hierarchy across space and time (known as a panarchy), which
explains why adaptive systems can experiment and test new configurations

without destabilizing the whole system. So at the smallest scale a farmer could

experiment with a new management practice without undermining the stability
of the rest of the food system. The fewer farms there become, the less chance there
is for experimentation, as in doing so a large supply of food is disrupted, be that
for better or worse.

The UK’s food system could therefore be seen as stuck in a rigidity trap in the K
phase of the adaptive cycle as institutions are highly connected, self-reinforcing,

and inflexible (Gunderson and Holling 2002; see figure 5). Carpenter and Brock
(2008) explain that command and control resource management “severely

reduces diversity, and forces of power and profit are mutually reinforcing, a
rigidity trap exists”. This makes the system increasingly vulnerable to shocks, with

the food system relying upon economic and technological processes to
compensate for ecosystem decline (Ericksen et al 2010).

Figure 5: The adaptive cycle. SOURCE: Holling and Gunderson 2002.
7.3 Consumer choice?
Marketing, Public Relations and the media manipulate public demand – from

health claims and ‘superfoods’, to food miles and GM, the food system is a billboard
strewn with vested interests. Health advice, according to Garnett (2014a) can

undermine the sustainability of food consumption, and in some instances the

reverse is also true. Thøgersen (2010) would go so far to argue that macro and

structural conditions that frame and constrain individual choices are more
important than individual choice.

But given the choice, sometimes people like to see empty shelves as it gives the
impression that the food is fresh, while research has shown that people are more

likely to make a purchase if they have a choice of 4 jams rather than 16 (Foresight

2011).

Our food preferences are shifting towards higher impact produce, such as out-ofseason produce (Defra 2013). The GHG emissions of field-grown produce are

relatively low. Fragile salads and berries, on the other hand, need to be protected,
require refrigeration and rapid transport, often by air. Irrigation of citrus fruits

exacerbates water stress, while pesticides are commonly used on bananas
(Garnett 2006; Stoessel et al 2012; WRAP 2013). Food miles alone are insufficient
to determine the sustainability of food choices (AEA Technology, 2005).

For instance, on both dry and fresh weight basis, Indian basmati rice has the
highest greenhouse gas emissions and potential impact on water scarcity, when
compared to potatoes and pasta. Per portion, potatoes have lower GHG emissions

and potential water scarcity impact then the other two foods, but as they perish
faster they are likely to incur higher losses in the home through poor storage
(Williams et al 2013).

Similarly, imported avocados have a high carbon footprint (). Yet this does not tell

the rest of the story. The amount of land used for avocado farming in Chile alone
has increased eight-fold in 25 years and the process is draining the groundwater

and village wells (Mother Jones 2014). Most of the groves are within the state of
Michoacan, which is largely controlled by the Caballeros Templarios cartel.

“Murder and extortion are so common in the industry that one security expert
refers to them as ‘blood avocados,’” Muston (2015).

GHG emissions from agriculture are projected to decline by 2 per cent by
2020, and only a little more by 2030 (Defra 2011).

8. Water risk
“The twin challenges of global water scarcity and pollution are contributing
to a water availability emergency that threatens the profitability of food
companies and long-term food and water security”
Brooke Barton, senior water program director at Ceres
The global mosaic of small-scale farms has been transformed to ‘annual-crop-

monocultures’, with the majority of transformations occurring in once forested
areas (The New World Agriculture and Ecology Group 2009). As forest cover

declines and becomes fragmented, local rainfall patterns change, and drying near
fragment edges creates an additional feedback loop that degrades forest through
fire and water stress (Nepstad et al. 2008; Rockström et al 2014).

Agriculture, therefore, is a major driver of climate change. In response, sea levels

could rise by almost a meter this century and for the UK flooding events are
expected to increase (Carrington 2014). One third of the major aquifers
worldwide, found in major food producing regions, are being rapidly depleted
(Ceres 2015). Yet food supply chains deliver food at prices that do not reflect the
value of the water used to produce it (Morelli 2015).
8.1 Water abstraction for production
80-90 per cent of all fresh water abstracted by humans is for agriculture (FAO

2011). A large percentage of the untapped water reserves are polluted by
agricultural runoff (manure, pesticides, antibiotics, etc), leading to hypoxia,
species decline and eutrophication (Anderson et al 2002).

In the Middle East: “swaths of countryside have been reduced to desert because of

overuse of water” McKie (2015). “Iran is one of the most severely affected.” UAE

crown prince General Sheikh Mohammed bin Zayed al-Nahyan admits: “For us,

water is [now] more important than oil” (ibid). SAB Miller highlight that “Unlike

fossil fuels, water has no substitutes or alternatives,” so the threat of water wars
may soon replace oil-based conflict (SAB Miller 2010, p4).

By 2030, climate change will push half of the world’s population into areas
of high water stress (U.N. 2009), while competing demands for scarce water
resources may lead to a global 40 per cent shortage by 2030 (Water

Resources Group 2009). For the south and east of England, this will mean large
reductions in summer rainfall (SAB Miller 2010). In the future, “availability of and
efficient use of water will become a key limiting factor and capacity by which food
production will be gauged” (SAB Miller 2010).

8.2 Water use for consumption

The water footprint is quickly replacing the carbon footprint as a major
determinant of sustainable food. For instance, when you factor in the water used

to grow the grain, feed and water a cow, wash equipment, and process the meat of
a typical 150g beef burger, you find that it ‘contains’ 2,400 litres of embedded
water (Chapagain 2006). A meat eater typically ‘consumes’ 5,000 litres of water a
day; for an average vegetarian this figure is more than halved (Vidal 2004).

Beillen et al (2011) conducted a study in Paris to explore the impact of changing

diets. By decreasing meat consumption, they found the Seine watershed could

feed modern day Paris and itself on a local organic diet, while improving water
quality and continuing to export grain (Billen et al 2011).
8.3 Corporate responsibility
A report by Ceres (2015) revealed that two thirds of food companies still not
evaluating water risk in their agricultural supply chains. It found that only two

companies – Coca-Cola and Nestlé – report goals to reduce wastewater discharges

and improve water quality beyond compliance requirements. Most do not disclose
the percentage of their facilities complying with local wastewater discharge

regulations, and only 16 per cent (6) have sustainable agriculture policies that
address water.

The Ceres report states Unilever, Coca-Cola, Nestlé, PepsiCo, General Mills and

Kellogg and many other companies have a long way to go in using water more
sustainably. Unilver came out on top of the companies dealing with water risk
while Monster Beverage and Pinnacle Foods ranked lowest.
8.4 Alternatives
Clearly, current water abstraction rates are unsustainable. But what are the
alternatives?

In Bali, subak farmers have been managing their water successfully for centuries.

As many as 1,800 subak farmers manage the network of irrigated rice fields,
contributing to flood and soil erosion control, groundwater recharge, small-scale
generation of hydro-power, and the provision of habitat for diverse flora and

fauna. Each year they meet at water temples to discuss water allocation, while at

the farm level they experiment with new crops and cropping patterns to see what

yields the best results. If a pest outbreak occurs, neighbouring fields time planting
to minimise the spread of disease. While context specific, this is an example of how
adaptive management at the farm level and adaptive governance at the water

temples has enhanced the Balinese’s ability to absorb shocks. It is at a scale that

can be managed and benefits both environment and society.

Compare this to the highly globalised nature of the UK food system. For imported
green beans from Africa alone, the International Institute of Environment and
Development calculated that 189 million m3 of virtual water is imported each year

(MacGregor 2006). If accounted for in the food chain, the cost of food would be
much greater. Thus, the UK must carefully consider how its impact hurts other

countries ability to produce their own food, and how these decisions add to the
nations water footprint. If it wishes to continue to be part of a globalised food

system, tradeoffs will have to be made. But without doubt, if the current paradigm
does not change, the ability to produce food and consume the types of food the UK

desires will be severely compromised by 2030. The NFU has requested that early

warning systems are put in place, which while useful for the short-term, will do
little to address the main problems facing water – agriculture intensification and
global trade.

Locally sourced food can reduce water ‘consumption’ and relieve pressure on

water stressed areas, but the type of management practice will be a key.

Conservation agriculture, organic agriculture, agroecology and rainwater
harvesting all offer examples of water-saving farming methods (Gliessman 1990;
Lijing et al 2004; Li et al 2000).

Reducing surfaced areas in favour of urban farmland could enhance green water
in cities, allowing water to infiltrate the ground rather than flow of the surface and

into already burgeoning drainage systems (Environment Agency 2012). Halting
deforestation could also significantly dampen projected risk from water stress –
and if reforestation and rewilding is promoted this projection could change once

more.

“No socio-ecological system can be sustainably managed without adequate

consideration given to water,” explains Bogardi (2012). “Joint development
strategies, especially for land and water management, are needed”.

9. Soil health
“Once plants and animals were raised together on the same farm — which
therefore neither produced unmanageable surpluses of manure… nor
depended on such quantities of commercial fertilizer. The genius of America
farm experts is very well demonstrated here: they can take a solution and
divide it neatly into two problems”
Wendell Berry, The Unsettling of America: Culture & Agriculture (1996) p.
62
“We’ve been treating our soil like dirt,” proclaims George Monbiot (2015b). Soil is
far superior to dirt. It house millions of microorganisms, intricate networks of
mychorizal fungi and the water needed to grow food. Without it we would not be

able to survive. Nonetheless, mismanagement has slowly eroded the base of
humanities food chain to the point where fertile soil is fast becoming desert.

Soil is the largest carbon sink in the world. If managed correctly, biochar in theory

could result in a net sequestration of carbon in the future (Woolf et al. 2010), but
loss of primary habitat could occur to produce the biomass required for biochar

may limit the carbon sequestering potential (Sutherland et al. 2010). Society often

looks to technological innovations to solve grand challenges, but when it comes to
agriculture the solutions are already there, in nature. Planting hedgerows for

instance, create wildlife corridors for animals, are beneficial for birds, anchor soil

and promote soil biota. Indeed, Bakker et al. (2012) explains that plant–soil
feedbacks are selective pressures that drive the evolution of the soil microbiome
9.1 Alternative production methods: agroecology
“Positive alternatives to industrial agriculture, such as fairtrade, organic
agriculture, agroecology and the System of Rice Intensification (SRI), have shown

they can feed the planet, without destroying it, even with a greater population”

(Latham 2012). By switching to organic, small-scale agriculture we can feed the

world (Badgley et al 2007). But from the growing body of evidence, it appears that

agroecology has the most promise, as it combines fairtrade, organic and SRI
methods in a holistic whole food system approach. It also works at a much smaller

scale to industrial agriculture, which can still be organic. Industrial agricultural is

the main contributor to greenhouse gases, while sustainable smallholder

agriculture can reduce greenhouse emissions (The New World Agriculture and
Ecology Group 2009)

Among its practices, agroecology uses conservation tillage to reduce disruption to

soil structure and the subsequent loss of topsoil in addition to companion-

cropping systems to reduce disease outbreaks (Altieri 2008). The latter includes
the push-pull technique, developed by the International Centre of Insect
Physiology and Ecology (icipe), in Kenya and Rothamsted Research, in the UK,
draws on nature to harness its pest-fighting power. It involves intercropping

maize, for instance, with a repellent plant (push), such as desmodium, and
planting an attractive trap plant (pull), such as Napier grass, as a border crop. This

is just one of a whole host of natural solutions to disease, without the use of
inorganic inputs or GMOs.

A recent study of farmer behaviours in central-southern England found that the
majority of “conventional” farmers’ fields were kept relatively weed-free through

herbicide usage, while many “organic” farmers thought weeds contribute
significantly towards biodiversity and agricultural sustainability (Kings 2014). A

remarkably high 92 per cent of “organic” farmers were critical of herbicides and
pesticides. It is this ecological knowledge that agroecology seeks to support.

In some contexts, agroecology prescribes urine and faeces as a natural fertiliser.

Known as ecological sanitation, it recovers nitrogen, phosphorous and potassium
(N, P and K) for reuse. In Victorian England, Henry Moule showed that one
human’s yearly ‘deposits’ could yield the required amount of N, P and K needed
for 250 kg of cereals. During this time London was battling a growing pollution

problem as effluent from both humans and livestock flowed into the Thames. To
abate the problem, animals were housed in sheds, sewers were built and sewage

treatment plants were created. These great strides in public health improved the

conditions of Londoners and the Thames, but prevented Moule’s ideas from taking
off. Now they are making a comeback.

Agroecology’s holistic approach requires more local ecological knowledge (LEK),

more labour and fewer technological inputs than the UK is used to, but for
smallholdings in developing countries, this environment already exists. Small-

scale farmers are losing LEK and labour in favour of technological progress, and
with it the ability to manage their landscapes for future generations.

Small-scale farms provide a ‘sanctury’ from GM, with their crops arguably more
resistance to drought, competitive ability, performance on intercrops, storage

quality, etc (Altieri 2008). They help preserve genetic diversity and with it the
natural coping mechanisms needed to withstand a rapidly changing climate.
9.2 So why isn’t everyone an agroecologist?
Despite the proven benefits of agroecology, in 2009 the UK Government said it

was going to spend £100 million on GM research in Africa, developing crops like
golden rice. This GM rice is higher in vitamin A, which many poor nations are

deficient in, but makes those countries dependent on rice, rather than broadening
their vegetable intake (BIOTHAI et al 2001). At present, 15 per cent of agricultural

research spending in the UK goes on GM crops, compared to 11 per cent for

organic and 1 per cent for agroecology projects 2.

To be recognized as an organic producer in the UK, a farm must become certified.

It can take up to three years to be certified and costs for joining can be high, so

while some smallholding choose not to certify, other larger farms opt out of
converting practices all together. Additionally, organic cattle feed costs are very

expensive compared to inorganic, which is subsidised. As such, the cost to the

consumer increases and they are put off from purchasing organic (Rustin 2015;
Van Doom 2015).
2

http://www.farming.co.uk/news/article/9076

“Under changed management or through land abandonment, global agricultural
soils have the capacity to reapproach their original carbon storage and regain up

to a half a decade of present fossil fuel emissions (over a multidecade period)”

Amundson (2015). To avoid the cascading impacts of not protecting the soil, a
change in management, research and policy is crucial.

10. Ecosystem services: pollination and pesticides
“The view appears to be growing that food is just too important to leave to the
market”
Professor Richard Tiffin, Director of the Centre for Food Security, University
of Reading

The total value of crops
pollinated by insects in

the UK is an estimated at

£510 million per year
(Breeze et al 2012).

Without pollinators we
loose

our

produce

ability

food.

to

Yet

pesticide use (see Box
2), habitat loss, climate

BOX2. Revealing the costs
A landmark study in 2001 calculated the annual total
external costs of UK agriculture in 1996 to be £2343 million,
equivalent to £208/ha of arable and permanent pasture
(Pretty 2001).
Contamination of drinking water with pesticides (£120
m/year), Nitrate (£16 m), Cryptosporidium (£23 m) and
Phosphate and soil (£55 m)
Damage to wildlife, habitats, hedgerows and drystone walls
(£125 m)
Emissions of gases (£1113 m)
Soil erosion and organic carbon losses (£106 m)
Food poisoning (£169 m)
Bovine spongiform encephalopathy (BSE) (£607 m).

change and parasites continue to reduce their numbers.
Globally, over 75 per cent of the 115 most popular crop species rely on animal
pollination, equivalent to 35 per cent of global crop production. Animal pollination
increases crop yields and quality and slows down/reverses declines in farmland

biodiversity (Klein et al 2007; Klatt et al 2014; Davey et al 2010). If pollination

can be maintained then more sustainable agricultural intensification can be

achieved and Less Favoured Areas (LFA) of farmland can be rewilded to further
support pollinator abundance (Pywell et al 2012; Merckx and Pereira 2014). But

action needs to be taken soon. Eventually the decline in bee and pollinator
numbers could reach a critical threshold that once crossed will be very hard to
recover (Potts et al 2010).

According to Bates et al (2011), who looked at the urban to rural gradient across
a UK city, urban environments have the potential to support diverse pollinator

assemblages, but this will vary according to the quality of the local habitats.
Importantly, there needs to be enough wildflowers for the bees to pollinate.

Plantlife and the UK Government, as part of the National Pollinator Strategy, are

working to support Bristol to enhance the environment for pollinators by funding
the creation of three urban meadows. As 70 per cent of the world’s population is
expected to be urban by 2050 this could be one promising avenues to help recover

declining pollinators, although many more gains could be made from rewilding
parts of the countryside (Monbiot 2013). This is because while current measures
to improve biodiversity prove largely effective, they target one or two species,
making habitat conditions favourable but failing to see how larger dynamics

unfold and interact. Monbiot uses the example of the reintroduction of wolves to
Yellowstone National Park to highlight this point. Because of their predatory role,

they reduced prey numbers, which had been feeding on the grass and preventing
its succession. In turn, the grassland turned to forest, anchoring the soil and
changing the shape and flow of the river.

A recent meta-analysis by Tuck et al (2014) showed on average, organic farms
have 48 per cent more species of pollinators than non-organic farms. However the
authors note: “More research is needed on the impact of organic farming in

tropical and subtropical regions. For example, there are no studies on organic

bananas or cocoa beans, two of the most popular organic products found in

European supermarkets.” This understanding is crucial if the UK continues to
demand these products to 2030.

Box 1: Neonicotinoids
Neonicotinoid pesticides impair honeybee navigation, reduce honeybee growth and
reduce the production of new queens by up to 85 per cent (Henry et al 2012;

Whitehorn et al 2012). Aquatic insects, butterflies and insectivorous birds are also
affected (Bijleveld van Lexmond et al 2015).

Three of the most harmful neonicotinoid pesticides are banned in the EU to protect

pollinating insect health. However the UK opposed the moratorium and in as early as
December this year the ban could be lifted. The current ban also has exceptions – it

allows the continued use of neonicotinoids on horticultural crops, on winter wheat, in
gardens, and on domestic pets. Opponents such as the National Farmers Union (NFU)
argue that a complete ban could inhibit the ability to grow more food to feed a

growing population. However, if one considers that these pesticides kill soil microbes
and pollute waterways, they in fact destroy the very habitats needed to produce food
and thus do more harm than good (Goulson 2013).

In May the NFU submitted an application to the UK Government to allow oilseed rape
growers to use neonicotinoids on oilseed rape crops: “One of our fundamental

demands in our Healthy Harvest campaign is British farmers having the access to the
same crop production toolbox as their competitors abroad,” said vice-President Guy

Smith1.

Global annual sales of neonicotinoid are worth about US $3 billion so any ban would

affect business in the immediate term. There is evidence to suggest the agrochemical

industry have funded field trials that have failed to find negative effects at the colony
level (Goulson 2015). These types of studies are not new – big business has been

selectively reporting or even manipulating data on food and drink for many years

(Nestle 2013). Unfortunately the underlying motivations for such research and who

has funded it often goes unreported.

Until recently, environmental impacts, such as those caused by neonicotinoids, have
not been factored into economic and social systems – they have been referred to as
‘externalities’. Internalising these impacts is necessary to make decisions that fully
incorporate social and environmental costs, and thus consider the trade-offs in
decision-making.

11. Vulnerable commodities
To illustrate the failings of the current food system and why a systems
thinking perspective is needed, a few commodities have been investigated:
milk, meat and wheat, all staples of an average UK diet. Coffee and fairtrade
are also be discussed to highlight the steps that can be taken to minimise the
impact of luxury goods, which will continue to be demanded by consumers
in 2030.

11.1 Meat
60 per cent of the UK agriculture sectors emissions come from livestock for meat
and dairy (CAT 2013), with Weber and Matthews (2008) finding that on average,
red meat is more GHG-intensive, responsible for about 150 per cent more
emissions than fish or chicken.

Methane and nitrous oxide, 23 and 296 times as potent as carbon dioxide,

respectively, are the main emissions associated with meat and dairy production.

Growing grain and soy to feed animals often involves deforestation and the release

of tonnes of carbon each year. The whole process of meat and dairy production
takes more energy than feeding humans directly from grain.

It is important to note that GHG emissions do not give the whole picture when it

comes to sustainability. Intensive livestock production systems are more GHG

efficient than less extensive ones, but dependence on irrigation water will be

higher, and the build up of manure surpluses will cause disposal problems

(Garnett 2014).

Similarly, grain-fed animals are considered to be more efficient, but taking them

off grass reduces their ability to produce saliva, thereby increasing acidity in their

digestive tracks. Health problems associated with more acidity include intestinal
damage, dehydration, liver abscesses and even death (Owens et al 1992).

Industrial agriculture favours housing animals for some or most of their lives, but

again this increases disease risk, and if an outbreak occurs is can spread more

quickly under these conditions. Additionally, Confined Animal Feeding Operation

(CAFOs) contribute approximately 18 per cent of total GHG worldwide (Hribar
2010).

BSE foot and mouth disease in 2001 caused widespread cullings and export bans

for the UK. The cause was xxx. Laws were implemented to improve animal health
such as antibiotics and a law that stopped food waste from being fed to pigs. Both
have proven to be ineffective. Globalisation is also leading to the spread of disease,

and the horsemeat scandal has shown that with greater distance comes less
accountability and traceability.

Diseases spread faster in a homogenous host population (Otten et al 2005).

The reduction in biodiversity typically results in greater crop losses due to insect
pests in monocultures compared to diverse agroecosystems (Russell 1989, Andow
1991, Finckh et al. 2000). Greater plant genetic diversity also leads to lower

incidence of plant pathogens (Browning and Frey 1969, Wolfe 1985, Mundt 2002).
25 per cent of UK pig farmers threatened to leave the industry in 2012 because of
higher feed costs associated with the US drought the year before (Benton 2012).

If animal feed continues to be imported, livestock farmers will become more
vulnerable in the future.

Thus even if food miles could theoretically be reduced to zero, GHG emissions
from the food system would reduce by 5 per cent, equivalent to 1,000 miles a year,

not accounting for organic or field-grown meat (Weber and Matthews 2008). So
the greatest change a household can make to reduce their food-related carbon
footprint is to eat less meat.

11.1.1 Global risks: deforestation and land grabbing
The growing middle class in China and India is driving demand for more meat
consumption, often resulting in large investments and ‘land grabbing’ in Africa
and South America. Zero deforestation agreements have been signed between
countries and corporations but illegal activities still continue (Gibbs et al 2015).

Displacement of people leads to more violence, exposure to disease and extreme

weather, famine and refugees (Kagwanja 2002). However, as Kangwanja explains

in his thesis and Hartmann (2010) defends in hers, environmental change alone is
not enough to explain these connections. Long-term environmental degradation,
corruption and land grabbing mainly for feed and fuel, are the main culprits.
Hartmann goes further to suggest ‘climate refugees’ and ‘climate conflict’ are used

strategically for US defence interests to militarise development assistance and

distort climate policy (Hartmann 2010). Land grabbing, on the other hand, is

downplayed in international development arenas.

Reformed trade rules, publicly managed grain reserves, readily accessible funding
for the poorest food importers and strong national and international laws to

govern investment in land are all prescribed by Murphy (2013) to reduce land
grabbing.

11.1.2 Feed risk: soy
The Round Table on Responsible Soy (RTRS), which includes Monsanto, Cargill,
ADM, Nestle, BP, and Asda, certifies soybeans grown in large-scale chemical-

intensive monocultures. They are usually GM and mostly fed to animals. This has
eroded the resilience of other systems – the US NRDC, for instance, has shown that

the endocrine-disrupting pesticide atrazine, used on soy and currently banned in

the EU, has contaminated wells used for drinking water (Wu et al 2010). It has also
created ‘dead zones’ in the ocean and driven people out of the countryside in
countries heavily reliant on soy, like Paraguay (Repó rter Brasil
2010).

“The technology for cultivating mechanized soybean does not create jobs… most

frequently Brazilian producers bring their labour from Brazil and pay minimum
wages for survival” Repó rter Brasil (2010).

About 70 per cent of foods in the supermarket have soy in them and 88 per cent

of UK soybean imports came from Brazil in 2012. Pigs used to be fed on food waste

but since the foot-and-mouth outbreak in 2001 have been forced on to soya to
increase ‘food safety’. Feeding pig on soy reduces palatability and the potential for
intolerances that will need to be resolved with antibiotics (Mier 2013)

Prices of meat are likely to increase in the future, especially pig and poultry meat,

largely due to extreme weather events, water stress and dependence on soy. The

Minister for Farming, Food and the Marine Environment, George Eustice MP

believes growing more feed crops in the UK (such as faba beans) could help keep

costs down, and new CAP cropping rules supports this. But the overall message is
that to reduce vulnerabilities in the future, meat intake must be reduced.

11.1.3 UK demand

Britain's meat consumption is around 84 kg per person, and has declined steadily
since 2013 (Chalabi 2013). UK dairy herd and beef cattle are also seeing a longterm decline, however poultry, sheep, lambs and pigs all increasing (Defra).

The area of land dedicated to beef production (including grain) is nearly twice as
large as dairy. While organic herds require fewer inputs, they are largely fed on
imported grain. Recently cows have been bred specifically for either meat or dairy

production. Dairy is no longer a by-product of meat production; it is an entity unto

its own. This means that male dairy calves, not fit for meat production, are either
sold as cheap cuts or sent to veal farms in Europe (mainly France) where many
die in transit (Weeks 2007).

According to Defra, 30,000 billies (young male goats) are born every year but most

are slaughtered and their carcasses burnt shortly after birth. The rise in demand

for goat milk has been behind this trend. Males can be grown on marginal land but

require more labour than intensively reared females, thus it is deemed more
efficient to kill the animals. Goat meat and milk have many benefits for humans
and is less energy intensive than cows (Briggs 2013). Yet 70 per cent of all UK

goats’ milk is currently exported (Bowern 2015) and the demand for goat meat

remains low. The same is true for mutton. Sheep have too much of a monopoly on
uplands (Fairlie 2007) and have come to dominate the UK landscape.
11.1.4 The outlook for 2030

By 2030 the food plate of an average UK citizen could look very different.

Celebrity chefs promote incidental meat such as pigeon and the use of offal, while

many campaign groups are pushing for improved welfare standards and
alternatives to meat consumption.

If the diet of the average Briton had just one meat and dairy free day a week then
it would equate to driving 1,160 miles less per year (Weber and Matthews 2008).

As such, in Bristol, FoE has ambitions of making it the first Flexitarian City of the
UK.

The UK could benefit from branching out to alternatives if they want to continue

eating meat for both environmental and economic reasons. ‘Ethical’ rose veal is

making a comeback, for instance, meaning young male dairy calves can be
slaughtered in the UK and not exported to markets abroad (McVeigh 2012). Nose-

to-tail cooking could also reduce the amount of food waste each year and reduce
the number of animals needed in production. However the market for offal

currently lies oversees, so most offal from UK producers is sent to places such as
the Far East, Africa and the Caribbean (Canning 2015).

Farmers, such as Luke Hassall, are campaigning for an increase in the age of
slaughter, which will not only increase the taste of meat, but will yield more meat

per animal. The current push for increased productivity will not allow for this to
take hold by 2030.

The UK has a history of game shooting. Large parts of the countryside are managed
by landowners for the persistence of this sport, and given sporting tax breaks to

do so, although it feeds only a small percentage of the population. NFU Scotland

claim “Shooting and stalking provide a level of employment in fragile rural areas,

which would otherwise not exist”. Tradeoffs between stakeholders will need to be
made as we look ahead to 2030.

11.1.5 What’s the alternative?
Fairlie found the UK could be self-sufficient in basic foodstuffs whilst still
maintaining soil health and biodiversity. His study explored to what extent we can

be self-sufficient on food and fibre, and organically. It would require change in

current land management practices and urban planning, a focus on a local

economy and renewable sources of energy. Under this scenario, a large proportion

of fruit and vegetables could be grown more intensively on allotments, in gardens
and on urban land. And Fairlie even includes human sewage in his model.

Pigs fed on largely residues and food waste make up the deficit in protein lost from
beef, and diets would even have 700 calories of food waste which if captured

would be sufficient to supply them. Pigs add fat to our diets, and produce it on less
land than oil rape. Chickens can also be fed largely on food waste, and are great as
backyard animals. Plus there is the immediate gain of protein from their eggs.

Even under the less extreme scenario, Fairlie believes all the UK’s food and most
of its textiles and energy for cultivating fields can be grown on just over half the

UK’s land. And given settlement currently takes up xx this is both feasible and
promising. As well as preserving woodland and rough grazing, there remains

around 5 million ‘poor quality spare land’ for rewilding. So while organic

livestock-based agriculture is difficult to sustain UK needs, it becomes easier when
other traditional management practices or permaculture principles are
introduced, like mentioned above.

If we reverted to low-yielding dairy cows, fed on grass, productivity declines by

just 5 per cent. (This is akin to what has been happening in New Zealand since they
abolished farm subsidies, because it is more competitive). Being grass-fed they are

able to supply organic ley fertiliser for more than 1 million ha of crops and
eliminate the need to grow grain for feed.

11.2 Milk

“In Jamaica, the CAP’s dairy regime has had a devastating impact on local
farmers. A combination of trade liberalisation, and the dumping of EU
skimmed milk powder led to a collapse in local dairy production, while
yielding few benefits to Jamaican consumers. Ironically, UK dairy farmers
have largely failed to benefit from the EU’s largesse, which is paid directly to
large food-processing companies, rather than to the farmers themselves”

Green and Griffith (2002)
To gain competitive advantage, supermarkets and dairy companies drive down

milk prices. This results in smaller producers being unable to compete and forces
them to exit the market. In 2015 the removal of EU milk quota and strong demand
from Asian markets stabilised this price drop, which saw milk fall to the same

price as mineral water in January – but this is just one part of the story (Garnett
2014a; Rankin 2015).

China – one of the largest importers of milk products – has been subject to 30 years

of liberalisation and Westernisation. The growing middle class is increasing
demand, however its ethical standards of national production fall far short of its
European counterpart. In 2008 nationally produced milk powder that had been

adulterated with melamine led to the hospitalisation of tens of thousands of
children (Meyer 2014). Unable to satisfy the demand from its growing population,
it charges above world average prices. These factors make the Chinese market a

lucrative investment and are proving highly attractive to the international market.
In fact, rising demand for exported milk powder led to UK rations in 2013, as
supply could not keep pace. The dairy industry joined forces to meet demand,
leading to oversupply and a massive price drop. Not only did it intensify the arms

race and squeeze out smaller competitors, cows were killed across China as they

were no longer economically viable. In early 2014 Danone (France), in
partnership with Arla (Denmark) and Cofco (China) paid $665 million to control

31.5 per cent of the China Mengniu Dairy Company Limited (Meyer 2014). These
partnerships could lead to mergers in the near future, like the Monsanto-Syngenta
takeover, explained earlier.

11.2.1 The outlook for 2030
Investments in milk powder have shot up since the European milk sector was
liberated from its quotas (Burke-Kennedy 2015), although the demand from China
is falling as it is becoming self-sufficient. According to Euromonitor, the Chinese

dairy market will be world leading by 2019 – amounting to a value of $70 billion
China will be “endowed with an unbeatable economy of scale and pricing power”
(Meyer 2014). The main reason behind the growth in milk powder in 2015,

therefore, has been the cheese glut on the European market, caused by a Russian

ban on EU imports. As prices have fallen, the surplus has been turned into milk
powder (Doward 2015).

Fonterra expects that the globally traded milk market will grow from
around 49bn litres to almost 85bn litres by 2020 – a 71 per cent increase
(Promar International 2012). Investment banks such as Goldman Sachs, to
international development organisations like the OECD, are predicting huge
increases in the numbers of so-called middle class consumers over the next 20

years in many Asian countries. Similarly, Rabobank predicts global demand for
milk will eclipse supply by 25 billion litres by 2020 (Burke-Kennedy 2015).

According to Global Justice Now, speculations like these influence the stock

market and the demand for such products increase. This does not necessarily
reflect true consumer demand or account for surplus, waste and alternatives.

By 2030 there could be a trend towards food for importing more dairy and
exporting national supplies as milk powder. The former coalitions ‘long-term

economic plan for food and farming’ hoped to open dairy markets in Latin America

and sub-Saharan Africa, and other ‘markets of the future’ 3 and this is likely to

remain under the new government. Expanding presence oversees puts a strain on
local producers and threatens food security.
11.2.2 What’s the alternative?

An emerging trend is the market for non-dairy milks, which since 1999 have seen

a four-fold increase in sales (Euromonitor). In October 2014, the Swedish dairy
conglomerate LRF Mjölk filed a lawsuit against oat based-‘milk’ producer Oatly for

marketing tactics, which lambast milk. As a result of the publicity surrounding this
3 https://www.gov.uk/government/news/long-term-economic-plan-for-food-and-farmingannounced

case, sales of Oatly increased by 37 per cent in European and Asian markets, and
45 per cent in Sweden (Forum for the Future). Soya as an alternative to milk is

controversial due to its association with animal feed and deforestation. Almond

milk has many health benefits, but each individual almond requires four and a half
litres of water to grow. Consuming 8 per cent of California's agricultural water
supply, it has been blamed for exacerbating the regional water crisis (May 2015).
For the European market, oat milk appears to be the most sustainable option.

An unlikely contender in the lucrative milk sector is Coca-cola. Weather
disruptions to sugar crops, protests, such as those in Brazil in 2013, and less
disposable income in Europe, one of its largest markets, have all affected the
company in recent years. In response to these social and environmental impacts,

it has diversified its product base by introducing Pulpy Super Milky, lactose-free
milk, to the Asian market (Phillips 2015). It has also acquired a line of Chinese

plant-based (red bean/walnut) protein drinks for about $400 million (Giammona

2015). Plant-based protein drinks have grown at about 18 per cent a year in China

since 2008, according to a report from Mintel Group Ltd (Mintel 2014). While this
makes Coca-cola more resilient, it undermines other companies and therefore

makes the rest of the food system vulnerable.

NPD Research found that 71 per cent of Americans said they want more protein
in their diets 4 , so this could go some way to explaining why consumers are

demanding more in the West and why companies are cashing in. And Coca-Cola

has responded. Fairlife, the European equivalent of Puly Super Milky, is lactose

free, has 50 per cent more protein, 30 per cent more calcium, and contains 50 per
cent less sugar than regular milk types. These selling points create
‘premiumisation’, whereby firms add value by increasing its nutritional content.

By 2017 the UK could be drinking Muufri, synthesised milk using bioengineered
yeast. It can be altered to be lower in cholesterol or lactose-free but will cost twice

the price as regular milk (Burke-Kennedy 2015). By 2030 goats milk and sheep’s

4 https://www.npd.com/wps/portal/npd/us/news/press-releases/us-consumers-want-moreprotein-in-their-diets-and-look-to-a-range-of-sources-for-it/

milk may grow in popularity in the UK, not least because they have less
environmental impact than cattle.

None of these trends are likely to overtake milk as a commodity, but it is worth

exploring different scenarios to see the consequences of these trends. If the UK

expands its dairy import or export market at the cost of national production then
milk, or its alternatives, will need to be sourced from oversees. This lengthens

supply chains and increases risk from environmental and economic shocks.

11.3 Wheat
The UK is one of the largest producers of cereal and oilseed crops in the EU. The
most common cereal crops grown in the UK are wheat and barley. Modern wheat
varieties are ‘short-strawed’, modified to best suit modern milling equipment and

outcompete weeds (Fairlie 2007; Kimbell). Commercial yeast is capable of
increasing the amount of gluten in bread but this undermines flavour and

increases intolerance (Wynn 2011; Kimbell 2015). Grove et al (2009) found

fertilisers can change the proteins in the wheat, likely contributing to the rise in
allergies.

32 per cent of bread purchased by UK households is dumped when it could be

eaten – it is Britain’s most wasted food (Defra 2012; Taylor 2012). According to
Chris Young from the Real Bread Campaign, cheap Chorleywood bread, the most
commonly bought loaf in the UK, is what has eroded respect for bread (Taylor

2012). However Kingsmill, Hovis and Warburtun have all seen a decline in sales
as demand for artisan bread and healthy breads have increased (Heighton 2015).

Free school meals have also contributed to the decline. “Sales of gluten and wheat
free products rose 15 per cent in 2014,” states James Smith, sales director at
wholegrain ingredient producer Edme (White 2015).

Imports of grain worldwide have increased more than fivefold between 1960 and

2013 (Gardner 2015) “In 2013, more than a third of the world’s nations (77)
imported at least a quarter of the major grains they needed” writes Gardner.

“Meanwhile, the number of grain-exporting countries expanded by just 6 between
1961 and 2013.” This growth in imports makes wheat increasingly vulnerable.
Ukraine and Russia, for instance, imposed restrictions on exports of wheat after

crop failures in 2010. This in turn triggered panic buying in the Middle East and
North Africa, which are reliant on wheat imports from Russia.

And in 2015 wheat growers were warned of Yellow rust disease that had begun to

impact crops in the east of the UK following a wet winter and should treat any
outbreak with a fungicide spray. Septoria, a more deadly disease, had also been

reported but it just so happened that it was the fungicide-producing company
Frontier that had made these recommendations (Jones 2015).
11.3.1 The outlook for 2030

Benton also found summer drought is predicted to increase in the UK, and if

temperatures exceed 30°C wheat will exceed its critical threshold and cause

subsequent reductions in yield (Benton 2012). However the impact of
temperature increases on food supply will be mostly felt in exporting countries
such as the US, which could see yields of cotton, maize and soy decline by 30-80
per cent this century (ibid).

“As China is the largest producer of wheat and rice globally, and also the largest
producer of maize in Asia, there is increasing potential, over the next decade, for

drought to impact on the global market,” (Benton 2012). The use of pesticides

and loss of heritage grains will likely continue to increase intolerances and
reduce the health of the soil and consumers by 2030.
11.3.2 What’s the alternative?

Genetic engineering cereals to fix nitrogen (as legumes do naturally) could reduce

the need for nitrogen-based fertilisers and consequently decrease in the rate of
eutrophication of ecosystems. On the other hand, it might encourage the
expansion of agriculture into areas that are currently agriculturally non-

productive but which support ecologically important and/or biodiverse habitats
(Sutherland et al. 2012).

Organic wheat varieties grow longer and might even attract ‘weeds’ – weeds that
fix nitrogen and help to aid crop growth (Fairlie 2007). Fairilie (2007) found that

organic wheat yields are not too dissimilar from those of chemical agriculture in

1975. At the scale these fields are currently farmed, organic wheat also requires
additions of nitrogen, as it is no longer naturally available. Rotation crops such as

clover or the addition of animal manure are the preferred choice. On rotation

fields are planted with crops that replenish the soil of its lost nutrients, ploughed
back in at the end of the season as ‘green manure’.

Clover can also work to fix nitrogen on leys – temporary pasture, used for four to

five years before being planted with crops, again on a rotational basis. The
addition of livestock during this time has the added bonus of manure.

Heritage grains, such as Einkorn and Emmer are also shown to have multiple

benefits to soil and human health and are better suited to being grown on marginal
land (Kimbell 2015). “Sowing a genetically diverse mix of seed also ensures that
there is always a crop, because when one variety fails due to a virus or lack of rain,

another will survive,” (ibid). GFS 2012 mention that a broader variety of crops
could build resilience in the farming system but focus on breeding not
diversification.

Yet according to Sustain, older grains become illegal to market. The oldest UK
wheat variety only dates back to the mid 1960’s. “Certified seed must be
genetically homogenous, genetically stable and genetically unique. Unfortunately,

this makes true heritage landraces, which are genetically diverse and adaptive,

impossible to certify under present European law” 5 . Its Real Bread campaign

lobbies for bread made without the use of processing aids or any other artificial

additives. Big companies simply cannot meet this requirement, especially due to
health and safety laws, but small bakeries and individuals can.

“Recent legal restrictions by the EU on seed saving are a worrying example of how
the agro-industrial food system is making it increasingly difficult for small-scale

farmers to continue working the land as they always have done,” Edible futures 6.

Finally, in the last few years quinoa has flooded the UK market as a superfood and

wheat-free alternative. The rise in popularity has made the commodity to
expensive for poor households in quinoa-producing countries driving them to
5
6

http://www.sustainweb.org/realbread/grain_and_mills/#heritage_varieties
http://ediblefuturesweeblycom.weebly.com/the-bigger-picture.html

replace this staple with less expensive, but nutritionally inferior, food products,
such as bread, pasta or rice (FAO 2013c).

11.4 Coffee and fair trade
Coffee is one of a handful of imported commodities that are almost completely
reliant on manual labour. Since 2001, expenditure on fair trade coffee, tea,
bananas and chocolate has increased. Supermarket decisions to sell only fair trade

bananas or change popular lines to be fair trade, such as Cadbury’s Dairy Milk,

have been contributing factors. Starbucks, Nescafé, The Co-operative and

Sainsbury’s all pledge to increase their use of fair trade beans (Defra 2013b).

Coffee has become such an important part of UK culture that it was one of the few
commodities that saw growth during the UK recession (Thomas 2014).

Still, the majority of consumers currently choose to buy inorganic and uncertified

instant coffee, while those that do drink out choose the four biggest chains
Starbucks, Pret a Manger, Costa and Nero. Fair trade coffee and smaller traders

are still tiny contributors to coffee trade. Plus fair trade products are not always

organic and fair trade represents only a small percentage of the UKs total

expenditure on these luxury products.

Bruinsma (2003) notes that: “Industrial countries account for two-thirds of world

coffee consumption... Given their low population growth, aggregate demand has
been growing and caused prices to fall”. Falling prices are making poverty worse

(ibid). Growing market concentration has meant that just two coffee traders
occupy 29 per cent of the market (ibid). Smaller traders have been unable to
compete and because larger traders require a minimum of around 60,000 tonnes
a year, small-scale farmers have also been squeezed out of the market (Valkila

2014; Bruinsma 2003). From 1970s to 1995 the total income retained by growers

fell from 20 to 13 per cent, concentrating most money in the consuming countries
(Tucker 2011).

Coffee rust (La Roya) has decimated Sri Lankan coffee groups, reducing export
from 100 million pounds a year in the late 1800s to just 5 million pounds of coffee

a year since the 1990s (Huxsted 2014). The Sri Lankan market has also been
outcompeted by Brazil, it too becoming plagued with the disease in the 1970s.
Since it has spread to almost every coffee growing nation in the world.

In Columbia in 2012, increased rainfall triggered an outbreak and resulted in the

loss of almost 50 per cent of its coffee yield. Berry Borer Beetle are also become a
problem due to warmer weather, which lowers the value and quality of coffee

produced (Huxsted 2014). One could argue that the expansion of coffee

plantations has undermined the resilience of these farming systems, making them
vulnerable to outbreaks such as these two examples.
11.4.1 Managing connectivity

Fairtrade certification, which started in 1992, seeks to secure a living wage for

small-scale workers and farmers. Fairtrade growers sell coffee to democratically

run cooperatives that retain some of the money to invest in community projects.
In this scenario, there are more people employed, each with local ecological

knowledge about how to farm their land. This means that if a pest outbreak were

to occur then it is restricted to one small farm, instead of a large one – so losses
are minimised.

Because cooperatives support a network of smaller scale producers they can share
techniques and tools. And due to the nature of coffee growing they can be rest

assured that even if they have a poor harvest one year the canopy would provide
some protection to their staple crops.

Unlike other export crops that do not require a shade canopy, coffee provides food

crops that the growers themselves can eat. Canopy cover is also important for
protecting the soil and providing the organic matter it needs. Coffee trees
additionally prevent soil erosion as their roots act as anchors.
11.4.2 The outlook to 2030

Over the next 15 years, extreme weather is expected to intensify in the top
five coffee producing countries – Brazil, Vietnam, Indonesia, Columbia and

Ethiopia (ICO 2012). Oxfam suggests that climate change and its influence on

coffee production could be setting the fight against world hunger back by decades
(Ratcliff 2014).

The Arabica plant is less resilient that Robusta, and according to research

conducted by Kew Gardens in the UK, could be extinct by the year 2080 if climate
change continues at its current rate. A 3°C warming, which we are on track to

exceed this century, will render two thirds of existing coffee plantations in Brazil
unsuitable for coffee production (Huxsted 2014).

By 2030, La Roya could destroy as much as 80 per cent of the Nicaragua coffee

crop (Oxfam 2014). Similar loses will be seen elsewhere if efforts are not taken to
diversify the landscape and improve adaptive capacity through agroecological
techniques.

Meanwhile a fairtrade model is likely to reduce economic vulnerabilities and

empowering developing nations to work their way out of poverty. For instance,
London-based fairtrade coffee company, Café Direct supports small-scale farmers

and reinvests over half of its profits back into these projects. In doing so, it is able

to work with suppliers to understand threats from flooding and reforest
vulnerable uphill areas. Café Direct adapted to the needs of its farmers and have
helped to improve the resilience of their supply chain. The growing number of

artisan coffee companies, often working with fairtrade suppliers like Café
Direct is a positive sign that the fairtrade coffee market strengthens by 2030.
11.4.3 Tightening loops in other parts of the system
A coffee from a coffee shop requires vast amounts of energy and water and

generates a lot of waste, from coffee ground to paper cups. However there are

promising signs from industry that they are trying to close some of these loops:

over 100 Starbucks coffeehouses across Japan, for instance, are transforming
waste coffee beans into feed for dairy cows and buying back their milk (Phair

2015). Coffee grounds would also be useful for pigs and chickens and are good as
an organic fertiliser. Scientists have even found that 10kg of leftover grounds can
produce around two litres of biofuels. As about eight million tonnes of coffee are

produced globally each year and ground waste coffee contains up to 20 per cent oil
per unit weight there are real gains to be had from using this would-be waste

product (Jenkins et al 2014). There is even potential to use wastewater from
processing as a biogas (Munga 2014).

Like with all supply chains, there are leakages that need to be blocked to prevent
economic as well as social and environmental losses. The important message from

coffee is that if smaller producers and traders are promoted then there can be a
fairer distribution of wealth and the ability to source from elsewhere if harvests
are low in a given year.

And from the environmental perspective, coffee production, if produced on a small
scale, can promote diversity and thus pollinating insects to naturally improve

yields. Pollination improves coffee production but to attract bees in the first place
timing of flowering needs to be staggered (Boreux, et al. 2013).

12. Transforming the system
“Environmental sustainability can only be achieved through structural
change. At its ethical heart lies an emphasis on social justice on the moral
necessity of developing systems of production and consumption that explicitly
address the needs of poor people”
Garnett (2013)
As this report has shown, the UK is globally connected via a complex web of trade
deals, liberal policies and vested interests. These have locked the food system in a
rigidity trap of unsustainable production (monocultures and inorganic inputs),

distribution (oil-based transport), retail (supermarkets), waste (excess) and
consumption, connected to other systems across space and time. Processing and

catering have not been investigated in detail so this report will not comment on
these parts of the food system.

Combined, these processes have eroded the systems ability to experiment, adapt

and absorb shocks. In an interview with Ulrich Hoffmann, he revealed that highprecision production methods and a mosaic of mostly small-scale but high skill-

intensive and precautionary production methods, based on bio-functional

intensification could create a transformation in the food system. However, he

revealed that extending trade liberalization deals under WTO+ obligations
prevents progress from being made.

“By way of illustration, recently the EU and the US have reached equivalence on

their schemes governing organic agriculture regulation and certification, thus
greatly facilitating trade and importance of organic agricultural products. TTIP,

however, will provide a big boost to trade and production in conventional
agricultural products, thus putting enhanced pressure on organic production and
markets” (Ulrich Hoffmann 2015).

To break free from this cycle, a number of solutions are presented that balance

economic sustainability with social and environmental justice. In realigning these

aims, adaptive capacity can be built to make the UK food system and its nested
systems more resilient in the future.
12.1 Relocalisation

Relocalisation should be a global ambition, to reduce the scale of the problem to a

manageable size and reduce the food crisis (Lucas 2006). However this transition
will cause trade-offs between ecosystem service provision and human wellbeing.

For instance, local, seasonal food has a lower GHG impact than imported but

currently the African export horticulture sector provides jobs and livelihoods for
an estimated 1-1.5 million people (Macgregor and Vorley 2006).

Self-sufficiency for the UK is possible, but it will require more land and a change

in diet (Cowell and Parkinson 2003; Fairlie 2007) Similarly, self-sufficiency of a
balanced diet is possible for the EU. Again, changes in diet are recommended but

Gerbens-Leenes & Nonhebel (2002) note that this can change fairly rapidly, as was
the case after the Second World War.

FoE found that: “Shorter food supply chains have wider economic and social
benefits, helping small farmers to survive in the European countryside” (FoE
2015). Removing the middleman from supply chains gives farmers a greater share

of the profits (Sage, 2003) and provides growers with an opportunity to diversify
and add value to their produce (Alonso, 2011). Pearson et al. (2011) have also

suggested that local food systems offer opportunities for tourism and further
positive associated economic impacts.

Research has shown that community-led initiatives, from farmers markets to

community farms, help to build adaptive capacity (Kirwan et al 2013). These

adaptive capacity qualities include “facilitating community cohesion, healthy
eating, educational enhancement and integrating disadvantaged groups into
mainstream society and economy” (Ibid, p830).

•

Farmers markets and alternatives to supermarkets encourage face-to-face
interaction with producers and builds trust between consumer and

producer (Kirwan 2004). Macias (2008) suggests local food systems are
too expensive, but Kneafsey et al. (2008) would argue to the contrary.
•

Access and affordability continues to be a concern for UK consumers, so it
is important that food is made affordable to those that need it. CSA has the
ability to do just that by providing food in exchange for work. However,

unless urban farms are available locally, this impact will only be felt in
green pockets of the city.
•

CSA is found to change shopping, cooking and cooking habits, and people
perceive there overall health improves as a result (Saltmarsh et al 2011).

•

Veg box schemes have a number of economic gains. In the UK, Bodyde
(2011) found that every £1 spent on a local box scheme resulted in a £2.59
contribution to the local economy (defined as the area within a 15 mile

radius of the farm). In contrast, when £1 was spent at the supermarket
chain store, it only resulted in a £1.40 contribution to the local economy.
•

Gardens and allotments bring ecosystem services to the city and have a
number of health benefits (Davies et al 2014).

Farmers markets, community supported agriculture (CSA) and veg box schemes

all help to relocalise the food system. However these should be implemented with
seasonality in mind as growing food in greenhouses adds to their environmental

impact, and where possible use agroecological methods. Veg box schemes,
gardens and allotments help to increase the cities food supply.

In a study that compared local arable fields with allotments, it was found that soil
in the latter was significantly healthier. Allotment soil had 32 per cent more

organic carbon, 36 per cent higher carbon to nitrogen ratios, 25 per cent higher
nitrogen and was significantly less compacted than arable (Case 2014).

There are also substantial economic gains to be had from these initiatives. ‘Food
webs’, based on food sourced within a 30-mile radius, currently contribute nearly
£7 billion to local economies in the UK and supports over 103,000 jobs, from
processing to manufacturing and eating out (CRE 2012).
12.2 Food sovereignty

Relocalisation needs to be a gradual process so that the UK and its connected

countries can be supported in their transition to food sovereignty. Unlike food
security, which is seen as a top-down approach, food sovereignty allows

communities to have control over the way food is produced, traded and consumed.

Importantly, food sovereignty is a rights-based approach to the food system
(Anderson 2008), which explores the need for food democracy in transition to
localised and community based food systems.

La Vie Campesina is the world’s largest social movement and actively fights for

food sovereignty through policy change, while The Land Workers Alliance is the
UK’s contribution to the movement. Leach and Scoones from the STEPS centre in
Sussex argues that social movements such as La Vie Campesina challenge and

shape powerful structures (Leach and Scoones 2007), but rather than being seen
as a threat to national security, should be given the space to thrive as they have a
far greater understanding of the food system.

The World Bank Institute (2011) states that there must be a balance between
“community empowerment and national sovereignty with market access and

global obligations”. Unequal distribution of food, under pricing and food wastage

in developed countries, post-harvest losses in developing countries, and price
volatility are all suggested leverage points that can be largely resolved through
farmers markets, CSA and veg box schemes.
12.3 Food governance and power
“We do best when things are organised on a human scale”

Former director of strategy for David Cameron, PM
A concerted effort has to be made to intervene at each level of the food system,

from local action, to national reform and an overhaul of the international
governance framework (Garnett and Godfray 2012). This momentum should

continue if a more resilient food system is desired by 2030. According to the

United Nations Environment Programme: “Collaboration across existing

governance regimes can strengthen the integration of environmental concerns

into the wider development agenda” (Oliveira et al 2008, p363). This allows a

network to form that can respond and adapt to shocks and learn from their actions
(Oliveira 2008; Folke et al 2005).

Vivero Pol (2014b) believes a new governance system that improves production,

access and distribution, should be based on three pillars: “The state, whose main

goal is maximizing citizen's well-being; the market, whose main goal is
maximizing profit; and citizens in collective arrangements to maximize the

common good”. The result would be: “Self-organised, self-regulated local

institutions that collectively produce, exchange and consumer food outside the
market system” (Vivero Pol 2014b).

Henfry explains that ultimately power determines how – and in whose interests
– resilience is defined and operationalized. Grassroots movements therefore need

to operate within panarchies to reduce too much power and thus reigidity in the
system

13. Applying resilience in Bristol

Box 3: Seven principles of resilience (Biggs et al 2015)

PRINCIPLE 1: Maintain diversity and redundancy
PRINCIPLE 2: Manage connectivity
PRINCIPLE 3: Manage slow variables and feedbacks
PRINCIPLE 4: Foster complex adaptive systems thinking
PRINCIPLE 5: Encourage learning
PRINCIPLE 6: Broaden participation
PRINCIPLE 7: Promote polycentric governance systems

Figure 7. Map of the West of England, defined by Carey (2011) as Bristol’s
Bioregion. Source of image: www.westofenglandlep.co.uk/about-us/the-west-of-

england.

Bristol has been chosen as a case study for a number of reasons. It faces growing

inequality, with food banks and food deserts on the rise (Carey 2009); it is under
pressure from population growth; and it has the added concern of sea level rise

and increased flooding risk by 2030. Bristol remains above the national average
in the amount of food it purchases from supermarkets and remains very much
dependant on fossil fuels (Carey 2011).

Yet one could argue that the food system is in the early stages of transformation,
from grassroots shifts in adaptive management, to governance changes via the
establishment of the UK’s first civil-society led Food Policy Council (FPC).

The FPC wants to transform Bristol’s food system away from supermarket

dominance to one that is supported by a network of smaller scale producers,

retailers and markets. It is actively trying to be sustainable and build adaptive
capacity in a new regime. It can be seen as part of the relocalisation movement
and the city was recently designated a Transition City.
13.1 Managing diversity and redundancy

As Biggs et al (2015) explain in their work, small-scale farmers often plant several

different crops to avoid catastrophic failure on food supply. Small-scale farmers

build functional redundancy into their systems to act as insurance if one part of
the system fails.

The growing network of City Farms and Community Gardens (such as Windmill
City Farm, St Werburgh’s, Windmill City Hill & Golden Hill) in Bristol, plus larger

projects such as Elm Tree Farm, Feed Bristol and The Severn Project, could be seen

as creating functional redundancy in the cities food system. They plant a diversity
of fruits and vegetables and some even support a number of farm animals. Each
harvest is shared among members and through on-site cafes and kitchens, with

the larger projects able to sell surplus at farmers markets and retail outlets or

through veg box schemes. All practice organic production methods although are
not certified due to the costs involved.

In addition to acting as educational and social hubs for the community, the
growing urban agriculture scene is building social and natural capital for the city.

For instance, the farms offer work to vulnerable groups of society in exchange for

food, while the planting of wildflowers encourages pollination and increases local

genetic diversity. According to the FAO (2012) biodiversity is key to smallholder
systems that keep many rustic and climate-resilient varieties and breeds alive.

Diversity of knowledge, biological life and food is important for a resilient food

system, and is collectively known as biocultural diversity (Johns and Sthapit
2004).

Forster and Escudero (2014) states that these types of projects also increase

eqaulity and protection from “severe weather events, economic volatility and civil

conflict” … “Stronger ties between cities and their hinterlands can positively
impact the lives of the most vulnerable, enhance biodiversity, foster more
resilience in natural ecosystems and improve nutritional security from

agricultural systems” (Ibid, p3).

Biggs et al (2014) prescribe the following for a diverse and redundant social-

ecological system: conserve and value redundancy; maintain ecological diversity;
build diversity and redundancy into governance systems; focus less on maximum
efficiency, even if it costs more.
13.2 Manage connectivity

Biggs et al (2015, p7) states that: “High levels of connectivity between different

social groups can increase information sharing and help build trust and
reciprocity”. However, if systems are too well connected then they have the

capacity to reduce resilience. The spreading of disease is a classic example. In the

US, livestock are predominantly kept in feedlots (Nierenberg 2005). This has

made livestock more vulnerable and as a result antibiotics are now commonly
used in these settings.

Connectivity relates to the nature and strength of interactions. “From a social

network perspective, people are individual actors within a system embedded in a
web of connections,” Biggs et al (2014).

Carey (2009) was a key actor in restoring connectivity to Bristol. She identified
the component parts of the system, the scales of interaction and strength of

connections. Since the Bristol Food Network has built up its connections with

actors in the city, while to connect farmers with Bristolians, the FPC is promoting
a diversity of food outlets that offer sustainable, locally sourced food.

Food buying groups, such as those offered by the Real Economy Project and the
soon to be established Food Assembly also connect people to locally sourced food,

with the former particularly keen on operating in former ‘food deserts’. Access to
food continues to be a problem for many Bristolians, so these projects show great
promise for the years ahead.

As for affordability, the price of the average food bill in Bristol continues to rise.
The Matthew Tree Project’s FOODSTORE network provides food aid and
additional support to the needy. Yet an additional 6,420-21,400 kg of non-

governmental food aid is needed each year to meet the needs of an area with 1,000
people living in income deprivation.

Food waste continues to be a problem for the city, however a number of initiatives
are highlighting the issue and thinking of novel ways to address it. For instance,

the Bristol Gleaning Network organises gleaning days to redirect surplus produce
from large farms to food waste charities such as Matthew Tree and FoodCycle. In
addition to this, FoodCycle uses pedal power to retrieve would-be food waste from

supermarkets and converts it into tasty three-course meals at Barton Hill

Settlement every Saturday.

Outside of the city, Bristol is connecting with a number of important international
networks to share skills and knowledge on how to transform sustainably. These
include the European Green Capital Network, to Sustainable Food Cities,
Transition Towns and 100 Resilient Cities.

This support network across spatial scales creates a modular system that is more

resilient to shocks than a centralised system. Local Government has a part to play
in enabling this environment but at present its influence at the management level
is more restrictive.

The City Council has begun the construction of a new road that is crossing land it

currently leases to the Feed Bristol project, destroying some of the city's very

limited area of prime agricultural land along with at least 25 other green and

public spaces. Not only does that fragment pristine land, it fragments a valuable
wildlife corridor for the city.

Land use conflict continues to be a challenge for the city, but instead of managing
connectivity the Council favours immediate and visible economic gains, such as

housing development, over hidden ecosystem services and land that increases the
cities adaptive capacity.

To tackle the ‘housing crisis’ there is a need to build more houses in the city of
Bristol, but I would argue that we may be facing a similar PR campaign by housing
developers that we have seen from agribusinesses – there is not enough housing

stock, we need to build more (Bristol City Council 2015). It may be that we need
to bunk up or downsize, but just building more houses doesn’t solve the problem,
especially when they are too exorbitant to afford them.
13.3 Manage slow variables and feedbacks
The decline of the agriecosystem has been masked by economic and technological
processes (Ericksen et al 2010). This has led to the impact of pollution being felt
in connected systems, such as watercourses and surrounding wildlife. To improve

adaptive capacity, feedbacks that maintain a desirable regime should be

strengthened (see section 11.4) while actions that obscure feedbacks, such as
subsidies anf fertilisers, should be avoided. Monitoring slow variables and
establishing a governance structure that can respond to this information allows
the system to be adaptive.

In resilience thinking, large and slow variables buffer the influence of smaller,

quicker factors (the remember effect). When changes at small, fast scales escalate

while a larger scale is in release, they fix themselves in the higher system and

shape the trajectory at that scale (the revolt effect). So in the existing paradigm, a
national law (e.g. do not feed pigs food waste) could buffer the influence of fringe

ideas (e.g. feed pigs food waste), but if fringe ideas build momentum (The Pig Idea)
when a policy is under reform (TBC) it could use this opportunity to scale up and
nest itself in the mainstream.

The food initiatives in Bristol provide community-scale innovation beyond the

limits of what local government could achieve directly. They are test-beds of
experimentation and offer the space to try out new ideas before they are scaled

up. At this scale, slow variables and feedbacks are easier to observe and thus
manage.

13.4 Encouraging learning
In a survey of 26,713 EU citizens, 90 per cent of respondents agreed that buying

local food is beneficial and that the EU should promote their availability
(Eurobarometer 2012). However, over half found local products hard to identify.
Developing a brand around locally sourced food could be one way to overcome

this hurdle, and the FPC has already begun discussions on how a Bristol brand

could be developed. This trademark could encourage people to understand more
about the source of their produce.

Learning is an important part of the Food Policy Council’s Good Food Plan. It
promotes skill sharing and within five years hopes to “involve every school in the

‘Healthy Schools’ approach to food and make food growing and farm visits part of
every child’s education” (Bristol Food Policy Council 2013, p27). Since the FPC

began it has teamed Bristol with nine other European cities to form a learning
exchange.

SERIO (2008) identified a growing consumer-led demand for local food in the UK,
based on positive attitudes towards such produce. However the main barriers to
purchase often relate to time-pressures of shopping and cooking. Developing a

culture around food has the potential to change this dynamic and the FPC see this
as a real leverage point. In the next five years it wants to “see year on year increase
in the proportion of households eating meals cooked from scratch at least once a
week” (Bristol Food Policy Council 2013, p27).
13.5 Broadening participation
On a national level, seasonal workers, which supply about a third of the UK

agricultural sector's temporary labour, mainly come from Romania and Bulgaria
(Doward 2013). This deficit in national interest in farming makes the sector

vulnerable if a Brexit were to a occur, while the migration advisory committee
(Mac) has warned that a shortage of seasonal migrant labour would lead to a 10
per cent to 15 per cent rise in supermarket prices.

To make farming more attractive, Bristol established an annual Get Growing Trail
a few years ago. And in 2015, Bristol Food Producers was established to scale up

the local food system so it is visible to everyone. It is currently gauging interest for
the number of people wanting to grow in and around Bristol to offer land to those
in need.

Lastly, there is a need to make growing attractive to marginalized groups of
society and those living in poverty. Places like Feed Bristol do just that. It offers a

space for people that may be face with mental illness to socialize, gain skills and
employment. According to a recent study, Feed Bristol has saved the Council £75

million in preventative and rehabilitative care. 11 businesses have also been
started of the back of training received on site.

Biggs et al (2014) notes: “Broad and well-functioning participation can build trust,
create a shared understanding and uncover perspectives that may not be acquired
through more traditional scientific processes”.

13.6 Promote polycentric governance systems
This report has shown that cross-scale collaboration improves connectivity and
learning. Being well connected allows institutions to respond rapidly when

problems do arise. If institutions are ‘nested’ then they can fit the problem, across
scale, often using local knowledge that understands the scale of operation.

The FPC could be seen as operating in the fringe of mainstream politics,
collaborating across scale to improve connectivity and learning. The current lack
of full institutional support by the City Council or national policies for short food

supply chains and local food systems could be a key barrier to its success (Santini
and y Paloma 2013).

13.7 Foster complex adaptive systems thinking
The theory behind this report has been based on complex adaptive systems

thinking, looking away from reductionist views and towards connections across
scales. Without adjusting decision making for the problem at hand and the given
context, we run the risk of repeating the same mistakes of the past and trying to
control complex adaptive systems.

It has been shown that many societies have been able to self-organise around
common pool resources to collectively manage them sustainably (Ostrom 1999).

The view that there will be a ‘tragedy of the commons’ if we do not control the
system is antiquated and inaccurate.

Cities, or bioregions like the Bristol area (figure 7), are manageable sizes from

which you can begin to look at and intervene in a food system. More diffuse

geographical areas, for example England, prevents adaptive responses to changing

environmental conditions and the prescriptions of one-size-fits-all policies. So

while the food system is currently global, modularity in this case is more suited to

the need of trying to feed cities. The food system needs to be scaled down to
tighten feedback loops and allow citizens to help manage the food they eat.
Policy recommendations/leverage points

So where can we intervene in the system? To answer this question requires active
engagement with stakeholder groups through resilient assessment workshops.

Stakeholders provide scores for self-identified resilience indicators based on their
own perceptions of their community and landscape. This can then be used to put

together a plan of action. Bristol seems to be on the right track to transform its

system into a more desirable state, dominated by local food networks and locally

sourced food. Other cities can learn from the principles of resilience it is applying
to transform the food system.

The 2013 Bonn Resilient Cities Mayors’ Declaration encourages the adoption of an

ecosystem approach to city food systems. Bristol City Council is in a great position
to capitalise on this and assess ecosystem services for its city region. In doing so,
it could designate food as a land use to open up opportunities for the growing

urban farming sector and help improve valuable ecosystem services, such as
pollination.

At present, high property prices in the UK remain the single greatest barrier to

new entrants to small-scale farming (Santini and y Paloma 2013). Cities need to
break down this barrier and make farming an attractive career for future

generations. Small-scale, multipurpose farms could be the most attractive to new

entrants, allowing them to pursue city living while contributing to the local
economy and wellbeing of inhabitants.

Looking broadly at the main barriers to local food system resilience, in Bristol and

other parts of the world, it is clear to see that policy relating to food security needs
to integrate with environmental, animal welfare and health policies.

Food sovereignty also needs to make its way up the agenda. This would grant land

ownership to the farmers currently acting as stewards, but as a significant amount

of local ecological knowledge has been lost over the generations, training in
agroecological methods will also be necessary.

Thus, development and humanitarian aid needs to build long-term resilience of

small-scale farmers. It should be the role of the UK Government to provide, GMfree seeds and skills and knowledge in agroecology to empower men and women,
alike.

Conclusion
This report has focused largely on agricultural production and the structural

problems of the existing food system. While processing, transport, retail and

consumption are all extremely important to consider when building adaptive
capacity, fundamentally, without tackling the flawed structures and management
practices, any ‘improvements’ to the food system will be futile. A transformation

is required to make the food system sustainable. This will require both adaptive
management and governance at a scale that is suitable to deal with shocks and

surprises.

Adapting a systems framework like the one used in this report helps to create

mental models of interconnections, nonlinearities, uncertainties and tipping
points. It also helps to overcome silo thinking and look to joined-up approaches
and collaboration, across scales.

There has already been a transformation of the food system before, from a

regulatory post-productionism to agri-business regime. Now is the time to create

space for a sustainable paradigm or wait until a shock tips the system into a new
regime.

GLOSSARY
Adaptive capacity: “the ability of a living system, such as a social–ecological

system, to adjust responses to changing internal demands and external drivers”
(Carpenter and Brock 2008).

Adaptive governance: “a polycentric form of social coordination in which actions
are coordinated voluntarily by individuals and organisations with self-organising
and self-enforcing capabilities,” Folke et al (2005).

Agroecology: the study of ecological processes that operate in agricultural
production systems.

Agro-ecosystem: the basic unit of agroecology, the agricultural ecosystem.
Bridging organisation: Organizations in their own right and relatively distinct in

terms of resources and personnel from the parties they seek to integrate. This

degree of formalization distinguishes bridging organizations from informal social
networks revolving around a few individuals that can also provide a bridging
function in adaptive governance contexts (Crona and Parker 2012)

Neoliberalism: A socioeconomic approach to shifting control of economic factors
from the public sector to the private sector.

Redundancy: redundancy is embodied in the saying “don’t put all your eggs in
one basket”. It allows for an overlap in functions to act as an insurance measure.

Resilience: “The capacity of a system to absorb disturbance and reorganize while

undergoing change so as to still retain essentially the same function, structure,
identity, and feedbacks” (Walker et al. 2004:4).

Social-ecological system: Nested, multilevel systems that provide essential

services to society such as supply of food, fiber, energy, and drinking water
(Berkes and Folke 1998).

Sustainable: There are several conflicting definitions of ‘sustainable’. It is a
broad-brush term that includes economic, social and environmental parameters.

Here I define it as the ability to maintain a social-ecological balance by avoiding
depletion of natural resources.

Teleconnections: “The vulnerability of specific individuals and communities is

not geographically bounded but, rather, is connected at different scales, so that the
drivers of their exposure and sensitivity are inseparable from large-scale
processes of sociocultural change and market integration”

Transformation: Transformability is the capacity to create a fundamentally new

system when ecological, economic, or social structures make the existing system
untenable. Transformability is the capacity to create new stability domains for

development, a new stability landscape, and cross thresholds into a new

development trajectory (Walker et al 2004). Transformations fundamentally
change the structures and processes that alternate feedback loops in SESs (Olsson
2006).
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