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Executive summary

“We rarely have the opportunity to stop and have headspace to think about the future. In this workshop we
will think outside the box, we will be innovative and bold while considering current constraints and
opportunities. We will think strategically about making decisions for the long term that are robust given the
uncertainties of today’s world”.
Tim Benton, Research Director
Energy, Environment and Resources
Royal Institute of International Affairs, Chatham House.

In response to the climate emergency and associated food insecurity, in combination
with the existing burden of diet-based disease, prominent stakeholders working within the
Leeds City Region food system came together in a workshop held on 16th of December
2019 to discuss the future panorama of the Leeds Food System from an external
perspective. Hosted by representatives of Leeds City Council-Cllr Judith Blake and The
Royal Institute of International Affairs –Professor Tim Benton, the workshop aimed to
answer the following question:
“If we want to have a climate-resilient, sustainable Leeds food system that promotes
health and food security, what is likely to drive the food system? which are the plausible
future scenarios, so we can identify the actions to improve the system?”
The workshop was delivered through a number of facilitated sessions. Initial session
activities focussed on the identification and prioritisation of climate related drivers of food
system change (e.g. extreme temperature or rainfall changes, soil and pollinator losses,
growing urban populations, increasing socioeconomic inequality), and identifying
impacts on system performance from known critical uncertainties (e.g. the outcomes of
Brexit, changing dietary trends, technological developments). These drivers and system
development uncertainties were identified and discussed within four groups, of mixed
expertise, prior to plenary discussion of each group’s key findings. The purpose of the
plenary discussion was to develop four food system development scenarios that could
reflect the potential Leeds food system, given currently known and future challenges, in
2030 and beyond. The four food system scenarios that were developed were termed as:
‘Business as Usual’, characterised by a highly dispersed production system that is at
significant risk of environmental breakdown and system collapse; ‘Greener
Globalisation’, characterised by a food system that is served by low environmental
impact global agriculture and trade; ‘Unsustainable local’, characterised by reduced
globalisation leading to high environmental impact local production from necessarily
intensified agriculture (e.g. heavy use of chemical fertilisers and pesticides); ‘Sustainable
Local Food’, characterised by increased, environmentally congruent, local production
delivered through better use of urban space and more sympathetic use of food system
assets and ecological processes. For the four scenarios, a commitment was made to hold
a second workshop with the intention of developing realistic co-created pathways to the
best and most resilient outcomes within each scenario as it would exist within a future
Leeds city food system.
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Enabling a climate resilient food system in Leeds
that promotes health, sustainability and food
security
Scene setting
The day started with Cllr Judith Blake, Leader of Leeds City Council, welcoming
attendees and highlighting the association between food and community, with
food acting as a glue to bring people together. In March 2019 Leeds declared a
Climate Emergency setting out a commitment to make Leeds carbon neutral by
2030. Along with inclusive growth and reducing health inequalities, these priorities
will guide Leeds in the coming years. Cllr Blake encouraged everyone to take
action at a city level and this was evident in the recent climate change
consultation that received more than 8,000 responses from residents. The Citizen’s
Jury for climate change recently came up with a list of recommendations, which
were welcomed and were close to the Council’s ambitions. Other cities are
looking at replicating the good things that Leeds is achieving.

Figure 1 Cllr Judith Blake

Cllr Blake recognised the valuable work of the Leeds Food Partnership in
achieving the Sustainable Food Cities bronze award for the city. She
acknowledged the crucial role of the food and beverage sector in the Leeds
economy and the importance of developing far-reaching policies and actions to
achieve the necessary reduction in carbon, which would include reducing nearly
all food waste and a 33% reduction in meat and dairy consumption. Cllr Blake
also recognised the challenges faced by families such as the impact of poverty
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and the increasing use of food banks. She also mentioned that Leeds is the only
city in the UK to start turning the tide on childhood obesity by working with families
in the early years through the HENRY programme.
In closing, Cllr Blake encouraged attendees to engage in this important discussion
as we need to get the message out. She remarked that she is keen to see Leeds
leading the way.

Figure 2 Professor Tim Benton

Our second Keynote was Professor Tim Benton who introduced attendees to the
key question of the day: How do we build a climate-resilient food system in Leeds
that promotes health, sustainability, and food security? To answer that question,
he presented us with some key drivers that shape the political, economic and
biophysical environment that shape society. The food system is made up of a
range of actors with interlinking value-added activities involving production,
manufacturing, transport, retailing, consumption and waste. The Leeds food
system depends on local, regional and global factors that are in constant
change, which will be impacted by the trade implications of Brexit and climate
change. If we are asking now, given that many factors can change in the future,
“how do we build a food system in Leeds that is good for people & planet?”, we
need to think about what those factors might look like. Given that the future is
highly uncertain, Professor Benton explained the value of setting scenarios.
Scenarios help decision making; motivate action; show potential trends and
disruptions; challenge ways of thinking; and help to unblock the ‘business as usual’
way of thinking. However, scenarios do not predict the future, but are a great
way to stimulate positive pathways for decision making that create good and
robust options for the future.
Professor Benton explained the need for a ‘systems lens’ and through a number
of examples showed us that the future of the Leeds food system depends on
many interacting drivers, e.g. demographic (e.g. population growth),
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environment (e.g. CO2 or climate change), societal (e.g. change in eating
patterns), political (e.g. political change), economic (e.g. trade relations). Some
of the drivers are known, such as the population of Leeds will continue to grow.
However, there are some drivers that we know exist, but we don’t know how they
will shape our future; these are the ‘known unknowns’. There are also critical
uncertainties that we need to take into account when developing scenarios, and
those are the drivers that we don’t know how they will behave in the future, but
that have the greatest influence on the outcome of the future. With that
introduction, Professor Benton presented the agenda of the day and explained
how the different sessions of the workshop would help to develop the scenarios
(see Figure below). Next, we present the results of the different sessions.

Figure 1. Scenarios development approach (Prof. Tim Benton)

‘The Known-Knowns and Known Unknowns’ and the critical
uncertainties
This session explored a key question: What are the key drivers and critical
uncertainties influencing our food system over next decades? A number of drivers
will shape the future of the Leeds’ food system. We know that the population will
increase, which will mean a greater demand of food. These known-knowns give
us an idea of some aspects of how our future would look like. However, there are
other drivers, such as the impact of Brexit, that are much harder to predict or even
influence. This creates uncertainty.
We then explored what will shape the prospects for developing a climate resilient
and sustainable food system in Leeds to meet food security, improve nutrition and
ensure healthy lives in 2030? Participants were divided into tables to discuss the
drivers that influence the food system in Leeds and identify which would have the
greatest influence the future (see Figure below).
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Figure 3 Examples of participants brainstorm of key drivers
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Participants fed back to a plenary session. The drivers and critical uncertainties
from each group were presented. We recognised that within the different groups
common drivers were identified and selected the ones that would exert the
greatest influence on the Leeds food system over the next decades (See figure
3).

Figure 4 Sharing the drivers and uncertainties with the group

Known knowns
• Demographics (Leeds, UK, global)
• Cultural/social inertia
• Social infrastructure is good
Known unknowns
• Brexit – agric/trade/governance/economy
• Legal and regulatory targets towards sustainable and healthy food
systems
• Governance to make things “worse” or “better”
• Food environment/food desert changing through planning
• Breakdown of “international architecture of multilateral cooperation” –
more localised food chains
• Governance – globally-driven or locally driven
• UK land and production changing food demand
• Change in food price (as integral to a range of other drivers) –
prices declining or increasing
• Inequality and potential to disrupt the food system
• Food environment/food desert changing through planning
• Changing “consumer attitudes” – fake news vs real news, trust,
information overload (towards healthy and sustainable diets). Social
tipping points.
• Market power will change – market choice will change (part of the
solution or problem) (=access to choice)
• Market transparency and trust (=ability to choose)
• Citizen attitudes to food (=wanting to choose)
• Social-isolation - more or less?
• Lack of understanding of food
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Changing patterns of demand (many drivers)
Convenience as principle driver of choice
Food environment/food desert changing through planning
Dietary shift
Food security
High to low social capital and social connectivity
Changing weather patterns changing availability of food
Climate change adaptation and how it affects food availability and
price
Environmental breakdown
Changing technology – personalised health care, big data, precision ag
– changing food prices, demand, availability
• Changing agricultural technologies
Technology and research development (farming and food and health
tech) – including small scale and urban ag, closed-loop, circular etc
Scaling up/adopting technology; who has power?
Figure 5 Plenary compilation of key drivers
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Plausible scenario development
The starting point of this session was the critical drivers identified in the previous
session (See Figure 5 above). The tasks involved in this session were to
democratically determine as a group which of the critical uncertainties should
form the axes on which the four scenarios would be described, i.e. what labels
best reflect the drivers ensuring the most possible outcomes are captured and
that are independent of one-another?
Selecting the axes proved slightly contentious. There was much discussion about
whether the heading of one axis should be “Dietary Change” or “Social Capital”
or “Food Security” all associated with the same set of Known Unknowns (all
referencing social change, informed choices, marketing & communications,
etc.). Another potential axis was Technology, which could have been collapsed
into Governance as it was raised in the context of whether/how governments
would support R&D and innovation in this space. The ends of the Technology axis
were not agreed, with at least 2 potential alternatives articulated: “high rate of
adoption / low rate of adoption” and “implementation for social good /
implementation for social control” (i.e. genetic scanning being used to ration
food and restrict individual allowances &/or to provide only tailored healthy
diets). Initially Planning / Land Use was a separate heading but was included into
Governance during the clustering step. After the first round of voting the axis were
Climate Change (overwhelming winner) and Dietary Change (by a small margin).
The group suggested that Brexit and Governance were the same issue but at a
local v/s global scale and noted that their combined votes would be higher than
Dietary Change. Facilitator Andy Goldring helped elicit a 2nd round of voting,
which led to the axis noted below.

10

More Global
II
.

Greener
Globalisation

Low
impact

Environmental

Sustainable
Local Food

IV
.

Governance Changes

I
.

Business as
Usual / BAU

Breakdown Risk

High
impact
s

Unsustainable,
Low
Resilience,
Local
III

More Local

Figure 6 Graphic representation of the scenarios developed

Narrative scenarios
This session developed the storylines for each scenario. Participants were divided
into four groups ensuring a mix of skills and expertise. Each group was assigned
one of the four scenarios (or quadrant of the matrix) to discuss in depth and to
envision what it would look like, and how it would feel to live in that world. How
would it be different from today? A world café methodology was followed with
participants moving through the other scenarios to complement the narrative of
the previous group.

Greener Globalisation

This scenario involves globalised trade with lower environmental impact
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Figure 7 Participants' description of scenario 1

In this scenario, there would be a global regulatory environment with locally
applied carbon budgets. This world would have the advantage of global-buying
power and trade. Food would still be produced in the best part of the world for
that kind of food, but with processes in place to reduce the environmental impact
of moving that food around the world to wherever it needs to go to be consumed.
It was acknowledged that externalised costs should be internalised and that this
might result in an increase in food prices. This scenario relies on global markets, so
there would be systems in place to protect more vulnerable people providing a
citizen’s income and having a local food production system that provides a basic
healthy diet that includes food that can be grown locally. This world would invest
in non-soil growing to support local food production. In this scenario there would
be greater collaboration and knowledge sharing between countries and at city
level, i.e. Leeds and the Leeds City Region would utilize key institutions
(Council/University), engage corporate investment and would become a key
hub. New forms of business models, new technologies and approaches would be
shared to improve social and environmental wellbeing. Also, this world would
measure the impacts and share this information with consumers, e.g. whether
products are if they are fair trade, what is their carbon footprint, whether they
include rare minerals. There would be some kind of system that advises the
consumer on what is the environmental impact of that particular product. This
system could be linked to a taxation compensation system, so there are
incentives to be greener.
One main idea that runs in this scenario is that despite it being a globalised
market, Leeds would have the power, skills and data to regulate its own market.
Whether food is imported or locally produced, there would be considerations for
health and sustainability implications. The true cost of food -including all the
externalities- would be considered to decide whether it makes sense to grow
locally, and the rest would be imported. There might be a Yorkshire border, with
tariffs on things that are coming from outside of Yorkshire. Local decisions would
have implications in terms of farming, local and around the world, and farming
would respond to those pressures. For instance, if we decided not to import soy
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from Brazil due to current rates of deforestation, what would be the implications
of getting soy from other sources?

Business as Usual (unsustainable and global)
This future reflects where we are now. We have a high risk of environmental
breakdown in a very globalised food system. This world has fewer but larger
corporations controlling the food system, longer supply chains and less choice as
very few players control the system. Yorkshire farmers would struggle and
potentially go bankrupt, which would have a negative impact on the rural
economy and would lead to increased urban migration. In terms of food
standards, we would have a race to the bottom, but with the emergence of
informal markets this would potentially include more fraud. Ina globalised system
there is greater risk of climate events simultaneously affecting different areas
creating more instability in the supply chain resulting in less choice and higher
prices This world has multiple climate-risks and several events at the same time
leaving the city with less choice and price rises. As this world would continue to
deplete ecosystems locally and globally. Loss of biodiversity would continue and
the degradation and collapse of ecosystems will have impact on levels of food
production, nutrient levels, rises in prices and negative impacts on health. In this
scenario we have poorer health, lower life expectancy and poor quality of life
with increased pressures on the NHS due to ongoing poor diets. ‘It doesn’t feel
great to be in this world’ a participant said.

Figure 8 Participants' description of scenario 2

Trying to move away from the ‘gloomy feeling’ of this world, participants thought
about the opportunities to improve it. In this world, Leeds could develop policies
that integrate energy efficiency, resilience and more joined up thinking around
health and sustainability. We can connect trial sites to industry needs and align
research strategies with emergent needs. Scientists should have a stronger
contribution to the global dissemination of good information about healthy
sustainable diets, which would increase trust. The University, industry and
policymakers could create Leeds as a powerhouse for food where there is new
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technology development and technology transfer. Technologies such as
hydroponics, where food can be grown in enclosed spaces which might allow
plants to be accurately blasted with pollen; or swarms of pollinating robots, or
GMO “fixes” to create breeds that don’t need pollination/self-pollinate. There are
opportunities for integrating new and green growth strategies, developing local
standards and a safe economy for Leeds, but it might also mean higher
surveillance of the global food system which should be paid through higher food
prices and higher taxes.

Unsustainable and local
This scenario faces a high environmental breakdown and low globalisation. Food
will be produced in Yorkshire but with a scheme of intensive agriculture, high use
of pesticides and fertilisers to keep up with the demand for food. This intensive
farming increases soil degradation which leads to poor nutritient levels in what is
grown on it. In this scenario we are more dependent on processed food, which
has health consequences for the citizens of Leeds. With most food being grown
in Yorkshire there will less choice as well as price volatility. The increase in prices
will exert pressure on socially provided food in particular, which will have health
implications for the most vulnerable members of the community. This world shows
civil unrest and people might decide to move out of Yorkshire. There is an increase
in black markets as there are many gaps in supply. The high street will decline and
all available land will be used for food growing, which has implications on the
economy. There will be limited available food and it is likely to get to the point
rationioning is necessary. But people in this world are more locally connected,
with those who have cooking, preserving, food growing, or foraging skills sharing
their knowledge with their community. There would be policies around
community growing and cooking. People would grow food at home and
everywhere they can, so in this world people reclaim gardens, rewild areas and
there is a re-greenering of the city.

Figure 9 Participants' description of scenario 3

14

Sustainable local
This scenario is the polar opposite of where we are today. In this world we are
producing food locally and have low environmental breakdown. We are growing
food everywhere and have the local knowledge and technology to produce, for
example, food indoors. We will have greenhouses and more highly productive
urban agriculture. Because food is produced, the distances between producers
will be shortened, requiring the need for a mechanism to increase the resilience
in order to reduce the risks of spreading pests and disease. We would have shorter
supply-chains and will have fresher products which would have benefits in terms
of nutrition. In this world there is more control on the means and ways of
production, thus more organic food would be produced. The production
schemes would rely more on cooperatives and community-based businesses.
There would be a community centred aspect, with important implications for
culture. In terms of prices, the food in this world might be more expensive, but the
money will go directly to the producer, it will stay locally, and will have a positive
effect on the local economy. In this scenario we are favouring local food, but it
does not mean we would not have bananas, for example, but less would be
traded. This scenario experiences pushback from the locals when they realise that
they cannot have the variety of food that they are used to. It would be necessary
for people in partnership with the local government to mould the system to be
acceptable to people. In this world, the local government has more devolved
powers and its role is more active, focusing more on achieving nutrition and food
security and fewer decisions based on markets. This world would have a Yorkshire
Food Systems Minister with greater governance at a local level.

Figure 10 Participants' description of scenario 4

This scenario has innovation at its core. To produce food locally there has to be
technology developed to increase the levels of production needed in a
sustainable way. This innovation would create jobs which would be good for the
local economy. However, this world creates unintended consequences in other
parts of the world, or even the country, such as farmers in the developing world
seeing a reduction in their income as some products will be produced locally
instead of importing them from those places. This might only have a small impact,
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considering that Leeds is a medium sized city, but is something to bear in mind. As
this world depends on local food production, we acknowledge that if we are
affected by extreme weather events here in Yorkshire, like flooding, we will be
very vulnerable. So, to overcome that challenge, there is a need to implement
risk plans and thinking ahead it is important to identify which suppliers can be
relied upon. With this forward planning in place, we can overcome those
vulnerabilities.

Conclusions
This workshop provided us with the opportunity to rethink the wider drivers that
shape the Leeds food system. Leeds, like every other city, is vulnerable to the
growing impacts of climate change, including additional pressures from the
decarbonisation process itself, and major changes to the global economy,
especially, trade agreements. Historically these threats have been considered at
national level, leaving cities with limited options for delivering a resilient food
system.
The
workshop
highlighted
the
need
to
support
local
production/consumption, and the necessity of governing ourselves more to get
a food system that is sustainable and healthy. Yorkshire has the skills and tools
required to enable change towards the scenario that we want. The challenges
are increasing and the time to prepare before climate breakdown hits hard is
reducing. Leeds, thanks largely to progress by the Leeds Climate Commission and
the commitment of the Leeds City Council, is well suited to lead UK cities in
developing meaningful actions. Every sector - academia, government, civil
society and, especially, business, has a vital role in preparing the city to meet
those challenges, and working to create a food system that is healthy, sustainable
and secure. Further planning, new learning, sharing and cross-working
approaches are urgently needed to enable the future that we want.

Next steps
To make the Leeds food system ‘better’ we need a second workshop where we
will identify robust decisions that need to be taken given the state of the plausible
scenarios ahead. We will explore the actions and policies which are capable of
putting Leeds on track to enable a climate-resilient, healthy and sustainable
Leeds food system. The results will be written in the form of a policy brief and will
be delivered to Leeds City Council, the Leeds Climate Commission, and other
organisations, such as Feed Leeds, FoodWIse Leeds and the Leeds Food
Partnership. This will serve as a clear pathway that academia, government, civil
society and business can use to enable a climate-resilient food system in Leeds
that is healthy, sustainable and that promotes food security.
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Leeds Food System 2nd Workshop
‘Pathways for a Leeds Food System climate-resilient,
healthy and sustainable’
12th March, 1.00 PM- 5.30 PM, Venue: School of Earth and Environment,
University of Leeds, LS2 9JT

Please join us to continue shaping the future of one of the most important aspects
of our life: food.
In the face of the Climate Emergency, international uncertainty and the
challenges of poor diets and health risks, we need to seize the opportunity to rethink where we want the future of our food system to be. In our first workshop we
explored the drivers that can shape our future and together we developed four
possible worlds. We will have a second workshop where we will think of robust
decisions that can put us on track for best outcomes. Given alternative futures,
which actions can be made today that can be robust enough and that keep
good options open in the four scenarios?
The results of this second workshop will be written in the form of a policy brief and
will be delivered to the Leeds City Council. Through the resilience working group
of the Leeds Climate Commission, and other organisations we will raise the profile
of Food on the agenda of the city and enable action.
Save the date and book your place. Ticketing is limited.
https://www.eventbrite.co.uk/e/80854579223

Where: School of Earth and Environment, University of Leeds, LS2 9JT
When: 12th March, 1.00 PM- 5.30 PM,
Join us to shape pathways for action that are climate-proof and optimal for our
uncertain future.
If you need more details or have a query, please contact Dr. Paola Sakai –
P.H.M.D.Oca@leed.ac.uk.
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Appendix A
List of possible drivers
Driver is an aspect that causes a particular phenomenon to happen and normally
changes over time. This list is not exhaustive. It aims to enable us to start thinking
which factors can shape the food system, which are more important, which are
missing, which are more important locally, which matter to us if we want a
climate-resilient food system in Leeds that promotes health, sustainability, and
food security? Please take a moment to reflect on this.
Environmental
Climate change:
Changes in seasonal patterns
Cold -too much:
Heat - too much:
Water - too little:
Water - too much:
Wind - too much:

Disrupts food productions
Risks of losing crops
Plants don't grow well above about 30-40 degrees C
Drought - crops fail, soil loss (blown) farm fires
Flooding, wet ground - crops fail, soil loss (washed)
Hurricanes, storms etc - direct and indirect damage to crops

Ecological breakdown:
CO2 - too much:
Ocean heating:
Ocean acidification:
Methane:
Forests:

Damage to ecosystem services esp. pollinators and bottom food chain
species
Promotes growth of shading and other competitor plants
Damage to marine food chains
Damage to marine food chains
Ruminant production of
Demand for carbon offsets (trees currently the only tool in the box)

Pests and diseases:

Increased vulnerability as prey / predator cycles interrupted by changes in
humidity, temperature

Acceleration:
Economic
Over production /
industrialisation:
Water loss:
Soil damage:
Deforestation:
Pollution:
Plastics:
Fishing:
Food waste:
Decarbonisation policy:
Pests and diseases:
Global distribution
Globalisation

Could be rapid due to tipping points

Export of water table with food products
Loss of nutrients, minerals and ecology
Loss due to cash crops (e.g. palm oil, biofuels)
Damage to pollinators, wildlife, water etc. from chemical treatments
Esp. marine damage
Overfishing
Carbon emissions, loss of nutrients etc
Threats to ag practice from costs of transition and alternatives
Monocultures weaken natural balance, increase vulnerability
New food superpower nations, dominance of transnational commercial
sector
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Decarbonisation policy:
Chokepoints:
Brexit:
Other trade relationships:
Commercial competition:
Inflation / currency
Local supply
Cost of food:

Threats to delivery from costs of transition and alternatives
Blockages in key routes demolish just-in-time delivery of food - increases
in piracy
Case study for stress / breakdown of supply chains
Subject to stress from other drivers
Lack of co-operation in the delivery of solutions
Exacerbates other
Externalities: Inflation / inequality

Demand for local food:
Planning issues

Not necessarily low carbon, may increase inequalities when expensive/
Poor access to fresh food, takeaways, delivered catering etc.

Advertising / Marketing:
Social

Driving unsustainable, unhealthy / obesity, unfair consumption

Population
Business as usual growth:
Urbanisation:
Collapses:
Migration - 'normal':
Migration - 'exodus':
Conflict:
Cultural
Poor government:
Social disintegration:
Behavioural change - more
meat:

More mouths to feed
Longer supply chains, refrigeration (emissions), separation of producer
and consumer etc
Due to famine and other scarcities
Steady flows causing tensions
Due to collapses causing major socio-economic shifts
Increase due to other factors, including climate or food related
Driving poverty and unsustainable practices
Lack of communication between social silos
Increasing demand, impact on other foods

Behavioural change - less
meat:
Cultural and religious:
Knowledge:

Degradation of rangeland soils, increased distribution of plant protein
from hot to cool countries
Reduced flexibility so heightened risk
Loss of skills in growing, storing and cooking food.

Greed:

Obesity, over-consumption, loss of species etc.
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Appendix B

List of attendees

We thank attendees for their enthusiastic and great contribution in this first
workshop.
1 Anne Velenturf

UoL School of Engineering

2 Les Firbank

UoL School of biology

3 Yun Yun Gong

UoL School of Food science

Suneel
4 Kunamaneni

Leeds Beckett

5 Stefan Kepinski

UoL School of biology

6 Kara Hazelgrave

Food@Leeds

7 Caroline Wilcock

N8 Agrifood

8 Eve Roodhouse

LCC Economics

9 Cllr Blake

Leader of the Leeds City Council

10 Gillian Banks
11 Emma Strachan

LCC Catering
Health Improvement Specialist (Food and
Nutrition)

12 Daniel Smith

LCC Food & climate Change

13 Kiran Parmar

WYCA

14 Rachel Hallos

NFU

15 Julie Tong

Head of Retail Catering - University of Leeds

16 Lucy Stuart

Sustainability Programme Officer

17 Helen Seymour

Headingley Farmers Market

18 Rosie Booth

Chapter 81

19 Harry Barraza

National Measurement Laboratory

Dorota

20 Hajdukiewicz

Growing better

21 Sat Mann

Lean Lunch / Chair Leeds Food Partnership

22 Gareth Batty

Fare share

23 Sarah Dennis

Institute Manager- Global Food and
Environment Institute

24 Becky Mears

Season Well

25 Alice Hefford

Nutritional coach

26 Linda Bishop

A Leeds citizen with a passion for this subject
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Team
27 Tim Benton

Chatham House and UoL

28 Andy Goldring

Permaculture Association

29 Paola Sakai

UoL, SEE

30 Tom Bliss

Feed Leeds, UoL, Leeds Beckett University

31 Tom Knowland

Head of Sustainable Energy & Climate
Change, Leeds City Council

32 Sonja Woodcock

UoL and Leeds Food Partnership

33 Caroline Orfila

UoL, School of Food Science and Nutrition

34 Marco Sakai

Lecturer at University of York

35 Sameera Rafiq

UoL (administrative assistant)
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Appendix C
Pre-reading material: Climate resilient food system in Leeds that
promotes health, sustainability and food security
The Food and Agriculture Organisation (FAO) has predicted that demand for food from a growing
population will increase by 38% by 2030 and 60% by 2050. Today at the end of 2019 our global systems
are failing to cover nutrition needs leaving more people facing chronic hunger at an alarming social cost.
Environmental impacts continue growing and efforts to reduce food waste are not enough. Health
problems such as obesity and overweight are alarming and continue rising. In the face of global climate
change and evolving trade relations there is a challenge to deliver a climate-resilient, sustainable,
healthy and affordable food system. This is particularly important for the food systems of UK and Leeds
which are net importers of food.
Food systems are understood as the range of actors and their interlinked value-adding activities involved
in the production, manufacturing, transport, retailing, consumption and waste (see image below) which
convene impacting the consumer, the society and the environment. A food system must be considered in
the context of rapid population growth, urbanization, growing wealth, changing consumption patterns,
and globalization as well as climate change and the depletion of natural resources1. In the food system,
aspects that can shape it are: demographic (e.g. population), environment (e.g. CO2 or climate change
impacts), societal e.g. change in eating patterns), political (e.g. institutions founded), economic (e.g. trade
relations).

Configuration of the food system2
In the UK, more than 50% of the food consumed is imported from other regions, as can be seen in the
graph below. The leading foreign supplier of food consumed in the UK were countries from the EU (30%).
Africa, Asia, North and South America each provided a 4% share of the food consumed in the UK.

1
2

http://www.fao.org/3/ca2079en/CA2079EN.pdf
Benton, 2018
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Source: DEFRA (2017)

The three largest value imported commodity groups were fruit & vegetables, meat and beverages as can
be seen in the table below. And, the trade gap in good (exports minus imports) has widened by 41% from
£17.2bn in 2005 to £24.3bn in 2018 in real terms, as the graph below shows.

At 2017
prices
Fruit and veg
Meat
Beverages
Cereals
Dairy & eggs
Fish
Misc
Coffee, tea,
cocoa etc.
Animal feed
Oils
Sugar

Exports
£billion
1.2
1.8
7.4
2.1
1.8
1.9
2

Imports
£billion
11.1
6.7
5.7
3.9
3.2
3.2
3.2

1.5

3.8

1.4
0.6
0.4

2.2
2.1
1.3

The interdependencies of today’s food system bring challenges and opportunities when changes such as
climate change and Brexit (?) happens. In terms of trade, the role it plays in food and nutrition security
is paramount. The departure of the UK from the EU has brought questions from how the trade system
will work, if this will have an impact on the prices, on agriculture policies, if the quality of food will
decrease, etc. Given that UK is a net importer of food, trade aspects need to be considered in the context
of improving healthy diets. If there was Brexit, negotiations need to avoid trade barriers that can increase
domestic food prices, decrease the purchasing power of consumers and thus reduce the availability and
affordability of food3. Brexit can disrupt EU and non-EU food production, just recently Australia and 14
other countries were demanding compensation because the Brexit negotiations (ant their delays) have
left farmers with losses4.
3

https://www.who.int/nutrition/publications/foodsecurity/state-food-security-nutrition-2019en.pdf?ua=1
4 https://www.theguardian.com/politics/2019/nov/15/australia-demands-compensation-over-brexit-

trade-disruption
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Dietary changes are very significant for the future food system as current unhealthy consumption
patterns are the product of our current food system. Some food items such as grains, grain-fed meat,
sugars and fats are highly subsidised (and require considerably more resources to produce than others).
Modifying patterns of dietary change is complex because it is influenced by cultural, social and economic
drivers. But the current supply and demand patterns have led to over-consumption, poor nutrition, health
and environmental problems. Diet-related chronic diseases are increasing and care systems are being
more under pressure. In England, more than half of the population is considered overweight or obese,
and as the figure below shows5, obesity has an upward trend in the coming years. A shift to a healthy
consumption will require changes in all actors of the food system, from the behaviour of consumers, to
production, supply and food environments.

The world’s demand of food is increasing. The livestock sector, for instance, is growing at an
unprecedented rate. Annual meat production is projected to increase from 218 million tonnes in ‘97-‘99
to 376 million tonnes by 2030. The consumption of meat, milk and eggs increase at the expense of staple
foods and the growing demand is likely to have negative impacts on the environment. For example, the
number of people fed in a year per hectare has been estimated that ranges from 22 for potatoes, 19 for
rice to 1 and 2, respectively, for beef and lamb. Land and water requirements for meat production are
likely to become a major concern, as the increasing demand for animal products results in more intensive
livestock production systems, which in turn requires the diversion of cereal grain food to livestock
production6. In the same manner, global demand for vegetable oil, for instance, has increased amid rises
in the use for the production of biodiesel and possible supply shortages next year. Sugar also rose as there
are expectations that next year the consumption will surpass the production because of worker conditions
in Thailand and other parts of the world. High prices can trigger food riots, for instance the Arab spring
followed high bread prices resulted from poor harvest, a heatwave in Russia, and the decision by the

5
6

https://www.who.int/nmh/countries/gbr_en.pdf?ua=1
https://www.who.int/nutrition/topics/3_foodconsumption/en/index4.html
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government to stop wheat exports7. Supply and demand of food regulates the prices, increasing demand
for local organic food for instance need to be accompanied of supply of local food if we want to promote
affordable food8. There are also increasing demand for online food purchase either grocery stores or fast
food meals.

9

Growing demand for food must be met against a backdrop of rising global temperatures and changing
patterns of precipitation. Changes in climate over the last 30 years are affecting worldwide crop and
livestock production, with alarming consequences for present and future food security. Globally,
agricultural production has fallen by 1−5 percent per decade as a result of the many impacts triggered by
rising global temperatures10. Climate change can affect agricultural production through for instance,
more frequent and/or severe extreme weather events such as heat stress, droughts and floods, changing
humidity and rainfall amounts which increases shifts in timings/length of growing seasons, increase in the
frequency and severity of pests and diseases occurrences, among others. Just recently new global climate
trends have been discovered which could have even more severe implications for food security11. Extreme
weather events can also disrupt distribution routes, and for example being the shipping sector among the
ones that will be hit the hardest by climate change12. The longer storage and transport routes in the food
chains, there is a higher risk of food deterioration and misuse of conserving agents and contaminants. In
addition, the UN Intergovernmental Panel on Climate Change (IPCC) has been clear on the impact that the
food systems have on climate change. It accounts as much as 30% of greenhouse gas emissions and in its
7

https://www.chathamhouse.org/about/structure/eer-department/vulnerabilities-andchoke-points-global-food-trade-project
8 https://www.soilassociation.org/media/18224/omr-report-2019-interactive.pdf
https://www.statista.com/topics/3144/online-grocery-shopping-in-the-united-kingdom/,
https://www.supplychainonline.co.uk/article/the-rise-of-food-delivery-services-in-the-uk/
9 https://lam-inc.com/agriculture
10 https://cdn.gca.org/assets/2018-10/18_WP_GCA_Agriculture_1001_Oct5.pdf
11 https://www.nature.com/articles/s41558-019-0637-z
12 https://safety4sea.com/climate-change-will-impact-key-shipping-routes-uk-report-says/
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process nearly a third of the food goes to waste. The production of food has implications on health in
terms of the strong relationship that exists with air pollution13.

14

The IPCC suggests we had 12 years to avoid climate change catastrophe -now we have 11 years as this
study came out in 2018. And it is not something happening only elsewhere. In the UK, Global
temperatures match record levels this year and according to the Met Office, the UK’s 10 hottest years
have all come since 2002 and this July set a new record. British-grown potatoes, vegetables and fruit
growers are already struggling to cope with extreme and unpredictable weather15. This growing season
the heatwave hit British farmers who saw destruction of lettuce crops, cauliflower, broccoli and other
brassica crops across the country, leading to shortages, increases in prices and financial losses. The
interlinkages of the global food system mean that impacts in any of its components will have a global and
a local impact reflected in prices. For instance, in 2012 the price of corn rose 30% which was explained
by the heat-related impacts affecting Argentina, Paraguay, Uruguay, Brazil and the US -the US only exports
half of the world production of corn followed by Argentina16. FAO reported that last month the world food
prices rose significantly reaching their highest point in more than two years17.

13 10.1038/nature15371
14 https://lam-inc.com/agriculture
15 https://www.theclimatecoalition.org/recipefordisaster
16 https://www.ft.com/content/7bc2f826-c45f-11e1-a98c-00144feabdc0#axzz1zWDq13L0

https://www.reuters.com/article/grains-argentina-government/argentina-says-corn-crop-slammed-bydrought-idUSL2E8FDFXP20120413
17 http://www.fao.org/worldfoodsituation/foodpricesindex/en/
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Nature impacts resulting from human interventions is widespread and it is likely to deteriorate further as
the climate warms. Biodiversity losses are rising which has crucial implications for food production.
There are losses of pollinators due to chemical farming practices (the population of bees, for instance,
have been decimated), losses of wild areas for larval stage growth, including pollution of water courses
by intensive agriculture, climate impacts on hatching times; predator-prey imbalance, increase diseases,
such as the long-horned tick that kills cattle, increases in plant pests, losses of ocean ecosystems that
shelter commercially important fish, like the ‘forests’ of kelp, acidification of the ocean and losses of fish
stocks due to ocean temperature rise, overfishing, plastic pollution, soil degradation, among many others.
Our current environmental impact and current climate trends are already affecting biodiversity and as a
result our food system.

18

Leeds
In terms of GVA, the Leeds City region (6.8%) represented the second biggest economy after the Greater
London Authority (42.1%) in 2017 (ONS, 2018). With a combined population of 3 million and a workforce
of 1.37 million, Leeds is the UK’s fastest growing city and is the main driver of a city region with a £68.5
billion economy19 (LCC, 2013; ONS, 2018). Since 2010, Leeds’ economy has been growing annually at an
average rate of 1.5% (ONS, 2018). Leeds is the largest centre outside London for financial and business
services. Over the next ten years, the economy is forecast to grow by 25% with financial and business
services set to generate over half of GVA growth over that period20. The population in Leeds is expected
to grow by 11% in 204021.

18

https://lam-inc.com/agriculture

19 LCC, 2013; ONS, 2018
20 https://web.archive.org/web/20170118082315/http://www.leeds.gov.uk/Business/Pages/Leeds-

economy.aspx
21 Leeds Observatory, 2019
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The food-related sectors in Leeds represented around 2.75% of its economy in 201722 (ONS, 2018). The
agri-food sector has remained relatively stable since 1998, with food and beverages service activities
representing the largest sub-sector.

Source: ONS (2018)

The Leeds City Region has one of the largest food and drink manufacturing sectors in the UK employing
37,000 people. The region hosts several well-known brands including: Coca Cola, Nestle, Haribo, Mcvities,
Warburtons, Yorkshire Tea, Betty’s & Taylor’s, Seabrooks Crisps, Dr Oetker and Harrogate Spring Water23.
It is also the headquarter location of two of the big four supermarkets, Asda in Leeds and Morrisons in
Bradford, as well as Arla, the UK’s largest dairy foods producer, all of which are significant employers in
the area24.
Despite the economic growth that Leeds and the region have experienced, there still are deprived areas.
In Leeds, there are more than 170,000 people living in areas ranked amongst the most deprived 10%
nationally, although these varies greatly among neighbourhoods. One in 5 children live in poverty
compared to 17% nationally. Levels of deprivation are inextricably linked with health and well-being.
For instance, the prevalence of obesity of children in the most deprived areas is double than that of those
in the least deprived areas. In 2016/17, the number of times people in Leeds accessed foodbanks was
26,831 and rose to 25.4% in 2018/19 (33,645). Globally, overweight and obesity are significant health
problems, and obesity in particular is linked to higher mortality and morbidity risks. In Britain, every year
1 in 7 deaths are the result of poor diets. If diets continue with the current increasing trajectory of
obesogenic food environment (foods high in fat, sugar and salt), there will be an increase on the
prevalence of overweight in all age groups, and the trend is particularly steep among school-age children.
In Leeds, 2017/18 the prevalence of patients with obesity was 10.09%. 34% of children aged 11 in Leeds
have an unhealthy weight25. New research suggests that Leeds’ numbers are better in comparison to

22 Includes agriculture and hunting, forestry and fishing, manufacture of food, beverages and tobacco

products, and food and beverage service activities. (Woodcock et al., 2016)
23 https://leedsfoodpartnership.files.wordpress.com/2016/07/food-audit-final-report.pdf
24 https://www.the-lep.com/media/2275/leeds-city-region-esif-final-31-jan-2014-revised-may-2014-

final.pdf
25 Sakai, P. Vulnerability report. Climate Resilience Working Group. Leeds Climate Commission

(forthcoming)
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other cities, but there still a great effort to make to reduce child obesity26.
Most deprived neighborhoods in Leeds

The climate-related risks of Leeds are: wintry conditions, flooding, and heatwaves. For instance, in
December 2015 when Storm Eva hit the UK Leeds experienced extraordinary flooding. The river Aire
reached a peak height of 5.2 m, when its average peak is 2.12 m, which represent a 129% of the previous
record. In the Leeds City Region, over 4000 homes and around 2000 businesses were flooded (including
indirect impacts to high-rise accommodation) after the River Aire burst its banks. In Leeds, the areas with
the major impacts were Kirkstall Road and Otley, as well as along the A65 Kirkstall Road and Stourton to
the south of Leeds railway station. There were mayor disruptions around the city, and on main roads.
Kirkstall road was closed and trains from the city to Skipton and Ilkley were cancelled. The West Yorkshire
Combined Authority calculated that regional impacts were over half a billion pounds. A major part of the
damage was to infrastructure (bridges, roads and Yorkshire Water assets), which accounts to around £100
million. A major impact of the 2015 flooding was to infrastructure. In Leeds, critical infrastructure
including electricity sub-stations and IT communications and data centres were impacted, which caused
a temporary interruption of supply to 12,000 properties. Flooding has the potential of impacting the
delivery of food, for instance Fareshare Yorkshire’s warehouse in Barnsley has been highlighted at
considerable risk of flooding. Leeds needs to be resilient, i.e. have the capacity to cope with the
imminent risk of current extreme weather events, and the ability to adapt its processes, ways of living,
infrastructure, etc to new climate conditions. In Yorkshire, climate projections suggest that winter
precipitation may increase significantly. Summer rainfall will decrease, although the rainfall episodes will
be more intense and therefore may contribute to a greater risk of flash flood events. For Yorkshire in
particular, by 2080, winter rainfall could increase by 16% compared to our current long-term average
under the most extreme climate scenario. However, summer rainfall may decrease between 50-60%
across the region25. The figures below are the projections for the whole UK.
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https://www.bmj.com/content/365/bmj.l2045
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27 https://www.metoffice.gov.uk/pub/data/weather/uk/ukcp18/science-reports/ukcp-infographic-headline-findings.pdf
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