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ARTICLE INFO ABSTRACT
Keywords: Scenarios are used to examine systemic change in food systems so policy makers can craft op-
Scenario building portunities to improve the management of uncertainty and shape food policy. We present a

Food system

Brexi number of alternative scenarios of the food system for 2035, developed with the Food Standards
rexit

Agency, the independent government department working to protect public health and con-
sumers’ interest in relation to food for England, Wales and Northern Ireland. To build scenarios
we employed morphological analysis; a non-quantified method for modelling multiple scenario
variables (food system drivers, projections), simulating their interactions and all possible scenario
combinations. A cross-consistency analysis compared all possible scenario combinations to
identify which set of driver projections formed a logical (internally consistent) scenario. Recently,
we augmented the scenarios to consider the potential impacts and consequences of Brexit and the
pandemic on consumer food safety. Outputs illustrate the consequences of extreme impacts
emerging from an optimistic (Global Trading) and pessimistic (Resource Tensions) future for the
food system. The scenarios establish a context for foresight in decision-making and a framework
for evaluating the robustness of policies considering the opportunities and challenges arising from
Brexit and a global pandemic.

Pandemic
Consumer safety

1. Introduction
1.1. Background

Scenarios are a set of plausible, sequentially linked perspectives on the world that could occur in the future (Jarke et al., 1998).
They are used to create knowledge about future developments, to consider potential risks and opportunities, and so improve our
understanding of the consequences of current and proposed actions (Durance & Godet, 2010; Parson, 2008; Swart et al., 2004).
Scenarios have been used to examine the potential implications for food systems from shock events (e.g. cyber-attacks), population
growth, climate change, increasing urbanisation, fuel price fluctuations, changes in consumption patterns and other resources
(Hamilton et al., 2020; O’Keefe et al., 2016; Lakner & Baker, 2014; Vervoort et al., 2014; Chaudhury et al., 2013; Godfray et al., 2010;
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Hubert et al., 2010; Ambler-Edwards et al., 2009).

Brexit — the UK leaving the European Union (EU) - has created significant uncertainties for trade within the EU and supply chain
risks associated with the UK’s dependency on food from Europe. However, forging new trade relationships, post-Brexit, offers op-
portunities to reconfigure the food system to deliver better health and environmental outcomes, while ensuring the system remains
resilient, sustainable and profitable (Benton et al., 2019; Petetin, 2020).

The rapid spread of the Covid-19 pandemic has had significant impact on the world triggered by national lockdown and social
distancing measures intended to control the disease. These policy measures have caused major disruption to the food system including
price volatility, periodic food shortages and reductions in food quality and security, loss of income and livelihoods, and a widening of
inequality (Davies et al., 2021; Clapp & Moseley, 2020; Laborde et al., 2020). While the effects of the pandemic are still emerging, there
may be future threats to food safety, security and nutrition depending on the severity and timescale of impacts caused by the disease
and policy measures to contain it (CFS, 2020). An OECD (2020) report on the impact of the pandemic suggests that the rapid response
and resilience of food supply chains in western countries confirm the need for an open international trading environment, which will
allow companies to access new sources of supply when existing ones are compromised. The UK food strategy (2022) suggests that while
international food security is dependent on a combination of open markets and dispersed food production, national resilience is reliant
on successful domestic production in an uncertain world (Defra, 2022).

Global challenges such as the pandemic has renewed interest in the concept of a “sustainable food system”, where competing and
conflicting objectives related to food security, nutrition, health, income, environmental sustainability, and culture (Béné et al., 2019)
require equitable trade-offs to secure social, environmental, and economic outcomes from the food system (FAO, 2018). Vagsholm
et al. (2020) argue that food safety is fundamental to securing a sustainable food system and requires careful balancing with other
complementary elements (e.g., food security) amidst multiple challenges arising from extraneous factors (e.g., Brexit, the pandemic),
which can disrupt and significantly alter food environments and generate uncertainties around social, economic and environmental
outcomes. Alternative future scenarios support building a better understanding of uncertainties about the consequences of disruption
and, in turn, helps reveal innovative and resilient policies for a sustainable future. The process highlights dependencies and conditions
that help describe how a set of events might play out, and provides a more holistic assessment of the consequences of interventions
before planning.

This paper summarises research conducted with the Food Standards Agency (FSA; England, Wales and Northern Ireland) in which
three alternative states of the UK food system were envisaged for 2035, guided by the research question “what are the plausible future
states of the UK food system in 2035, and what risks and opportunities do these futures pose for different actors in the food chain”? The
research was carried out between 2012 and 2014 and involved multiple organisations and stakeholders to develop scenarios that
explored plausible developments for the UK food system and examined the strategic risks and opportunities these futures posed. The
scenarios were re-assessed to consider the implications of recent significant events - Brexit and the pandemic - and the implications for
consumer food safety. Case studies for two food types (i.e., a processed product, raw food/ingredient and feed/ingredient) were
developed to: (1) explore triggers for change in the UKs’ food production and supply, and (2) asses the impacts and consequences of
change (particular those sharp disruptions), and the implications for food safety under each scenario.

1.2. Scenario development to study food systems

Policy-makers use scenarios to test policy choices, making them more adaptive to external changes in the long-term (O’ Keefe et al.,
2016; Moreira et al., 2015; Volkery & Ribeiro, 2009). Understanding the disruptions and shocks that could impact the food system, and
their likely causes (Bailey et al., 2015) requires a systemic approach that considers the future states of the system and the interactions
between different pressures or drivers of change. How these drivers interact and the resulting consequences that emerge for the food
system and its beneficiaries is highly uncertain and so scenario analysis can play a key role.

Studying the complex, multi-dimensional context of food systems (Ericksen et al., 2009) requires a participatory approach to ensure
parties with a legitimate interest are engaged in framing and addressing the challenges (Vervoort et al., 2014; Ingram et al., 2013;
Godfray et al., 2010; Reilly & Willenbockel, 2010). Such challenges are usually explored at a macro level where emphasis is on
systemic issues, such as a malfunctioning food system and include social, economic, political, environmental, biophysical and insti-
tutional dimensions (Reilly & Willenbockel, 2010). The process of building scenarios involves deliberative techniques such as
participatory workshops, Delphi exercises and computer-based modelling to structure and analyse the problem space.

Scenarios are “exploratory” and they blend existing trends with uncertainties about future developments by analysing how drivers
of change (current or likely to emerge) evolve and interact (Kok et al., 2011; Pillkahn, 2008; Parson, 2008; Bradfield et al., 2005;
Bojeson et al., 2005). Reilly and Willenbockel (2010) suggest that exploratory scenarios describe drivers of change that are outwith the
control of the actors for whom the scenarios are being developed; for example, resource use and climate change as exogenous factors
with variable impacts on food systems. However, scenarios should also include internal drivers, such as agreed food safety strategies
and policies, to address the deficiencies in system failures and policy lock-ins. Exploratory scenarios use intuitive methods of devel-
opment that carry out an assessment of validity based on the scenario logic; i.e., whether the scenarios present a “plausible” view of the
future, capture ‘relevant’ issues that adequately explain system complexities, and sufficiently ‘challenges’ current thinking (Chermack,
2011). Scenarios evolve with time so they must be updated to reflect new events and possible consequences (Henriques et al., 2015;
Haasnoot & Middelkoop, 2012). For example, our food system scenarios have been updated in light of recent political events such as
Brexit and socio-economic disruption caused by the pandemic to explore potential consequences for the food system and its
beneficiaries.
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2. Methodology
2.1. Scope of the study

Scenarios were developed in close collaboration with the UK Food Standards Agency (FSA), and took a long-term perspective in
assessing changes within the UK food system (i.e., towards 2035) and the potential risks to, and opportunities for, ensuring consumer
food safety across the food chain. The geographic scope of the study was national and international to facilitate taking a macro-level
perspective of food system developments, and to assess the implications for different food chain actors. Consumer food safety and food
hygiene was a particular focus, given the remit of the Food Standards Agency to enforce food safety regulations.

2.2. Scenario approach

To build the scenarios we employed morphological analysis (Ritchey, 2011); a non-quantified method for modelling multiple
scenario variables (drivers, projections), simulating their interactions and displaying all possible scenario combinations. The process
consisted of four steps: (1) scoping the key drivers of change influencing food system developments, (2) defining the key driver
projections, (3) building the scenario logic and, (4) creating the scenario narrative. In light of Brexit and the effects of a global
pandemic, we updated each scenario narrative to incorporate new information and uncertainties about food system developments to
ensure they are up-to-date, and remain plausible.

2.2.1. Key drivers of change

Our assessment of drivers used current knowledge and assumptions about the future, gathered through a workshop involving a
range of experts, to explore: “what are the main drivers of change influencing food system developments”. Thirty-two experts from gov-
ernment, academia and the food industry represented the broadest range of expertise including food science (e.g., food microbiology,
food safety), food preparation and retail, social science, economics and risk management. The workshop took the format of a
brainstorming exercise, using PESTLE analysis (Brown, 2007) to consider a wide range of interdependent drivers of change across the
entire food system: Political, Economic, Social, Technological, Legal and Environmental categories.

Experts were split into three groups. Researchers (KG, JD, AM and FL) facilitated group discussions and encouraged participants to
identify a broad range of drivers, including those relatively familiar or certain (i.e. current and largely within their control) and those
unfamiliar or uncertain (i.e., long-term and largely outside of their control). Issues raised in group discussions, framed by the different
PESTLE categories, were recorded and later collated for study as a whole. Researchers clustered similar issues to avoid duplication, and
assigned a nominal title for each driver (e.g., “international trade™) that later required a normative judgement on how the issue was
driving and shaping food systems in 2035 (e.g., international trade agreements would lead to a more stable increase in commodity
prices). Experts reviewed the clusters and refined the labels, before prioritising drivers. A total of 13 key drivers were prioritised by
experts as important to shaping the future of the UK food system (Table 1).

Table 1
Key drivers description.
Pestle Key driver Brief description
Political International trade and UK’s political position/influence in Europe and abroad, and its trading policies and relations with other
relations countries.
Economic Global markets Operation of international markets expressed as the movement (flow) of goods and resources (imports /
exports) globally.
State of the UK economy The size and future growth of UK’s economic output, measured by real GDP and average growth per year.
Cost of living / disposable Disparities in spending power in relation to the affordability of food, based on household disposable income.
income
Social Population size Number of individuals living in the UK and possible changes, reflective of birth and death rates, and level of
immigration.
Families and household Type of households and family composition (e.g., couple, single parent or lone person).
Consumer attitudes and Consumption levels related to lifestyle choice, attitude to food, health and level of social/community
behaviour engagement.
Technological Innovation and adoption of Technological development (including new technology) for the production, preparation and distribution of
technology food.
Information communication Role and impact of information communication technologies (ICT) in providing information on, and access
technology to, food and engaging communities in food debates.
Legal European Union legislation Role of European Union to define laws, directives and agreements that drive food policies and identify
responsibilities for food safety.
Nature of regulatory Effect of attitudes and approaches to risk, and approaches taken to develop and implement food policies and
environment controls.
Environmental  Climate Change The UK’s capacity to assess vulnerability, and to mitigate and/or adapt to climate change and its

Price and availability of
resources

consequences.
Changes in the price and availability of resources (ingredients and food products) from production through to
distribution of food.
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2.2.2. Key driver projections

Next, the projections — relevant states or conditions that each key driver could assume in the future — were explored by researchers,
relying on expert opinion gathered at a second workshop to define the projections of plausible change in each driver (Fig. 1). The
second workshop involved 31 experts from organisations similar to those that attended the first workshop.

Experts were placed in groups to explore: “what alternative plausible state could each driver assume in 2035 ? This required defining a
range of values that covered all possible states of the drivers in 2035. Delineating the extremities of change in a particular driver was
challenging for experts as they had to consider all possible states of that driver in 2035, while ensuring that each state (or projection)
was sufficiently independent (Stenstrom, 2013; Chermack, 2011). To overcome this, researchers worked with experts to define the end
points of the value range that illustrate the most extreme ‘conceivable’ (plausible) forms of change. Researcher prompted experts to
think about ‘extreme’ change by asking them to consider departures from the status quo. For example, experts were asked to consider
(1) what could significantly shift consumer values and choices, (2) what role might retail brands play in shaping consumer values and
choices, and (3) how could major socioeconomic change impact on consumption?

“Food price” and “retail brands” were defined as the key determinants of consumption choices and used to illustrate the extremities
of change (i.e., price-led consumption as one extreme and retail-led consumption at the other extreme). Having defined the end points
of the value range, the discussion moved to defining the interval points between extreme values; i.e., two mid-points (unsustainable
consumption, informed and responsible consumption). The driver projections were refined through an analysis of the literature and
validated through interviews with independent experts, agreed with the FSA, to ensure a consistent and plausible set of projections
were established for each key driver.

2.2.3. Scenario logic

This step involved carrying out a cross consistency assessment (Ritchey, 2011) to compare all possible scenario combinations in
order to identify which set of driver projections could be combined to form a logical (internally consistent) scenario (Fig. 2).

The cross-consistency analysis was carried out by researchers comparing all possible combinations of driver states or projections in
order to identify those consistent projections that could logically co-exist in a scenario. This involved carrying out a binary assessment
of each possible combination of projections to make a judgement on the possibility of a driver state (i.e. possible event) occurring,
following the occurrence of another driver state (Voros, 2009). In other words, researcher made a judgement about the influence of
projection X! of driver X on projection Y! of driver Y, based on information extracted from the literature and through expert interviews,
expressed using the following qualitative scale:

e + 3 high consistency / likely to occur in the same scenario.

+ 2 moderate consistency / likely to occur in the same scenario.

+ 1 low consistency / likely to occur in the same scenario.

0 no consistency nor likelihood to occur in the same scenario.

-1 low inconsistency / unlikely to occur in the same scenario.

¢ -2 moderate inconsistency / unlikely to occur in the same scenario.
e -3 high inconsistency / unlikely to occur in the same scenario.
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Fig. 1. Morphological matrix showing key driver projections (based on Author et. al., 2014).
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Fig. 2. Cross consistency matrix (partial representation of the matrix, presented in full in Appendix 1).
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Fig. 3. Scenarios clustered in groups of similar combination of projections (distance between clusters = scenarios with distinctly different com-
bination of projections). Final scenarios selected from the clusters circled.
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The matrix (Fig. 2) establishes a network of 11,943,936 possible scenario combinations (determined by the multiplying all the
projections under each driver). Next, researchers performed a cross consistency assessment, using a morphological scenario simulation
software tool (Paramenides EIDOS; https://www.parmenides-eidos.com/eidos9/us/). The scenario simulation tool uses an algorithm
to compute the systemic balance of influences in the matrix. It processes and excludes inconsistent combinations of projections,
thereby reducing the total set of all possible scenario configurations to a smaller set of highly consistent configurations. The top 25
scenarios with the highest consistency scores were selected for further analysis with a final set of three draft scenarios selected,
reflecting a highly plausible and relevant combination of drivers, each a different and challenging view of the future (Fig. 3).

2.2.4. Scenario narratives

Scenario skeletons were next constructed for each scenario state that described how the future might unfold through fixed events,
supplemented by ‘explicit story-lines’ of a progression from the present to the future. For example, “food poverty and huge resource
scarcity are linked to a prolonged period of economic recession, and a breakdown in European cooperation on trade. These challenging times
prompt the UK to broaden its trade policy to include countries in Asia and Latin America in an attempt to stem trade deficits as scarce resources
lead to supply chain disruptions and price volatility”. The logical connection of projections for each scenario was checked, as well as the
consistency of the story-line in order to validate the scenarios. Validation was carried out in consultation with experts from the FSA as
to whether the scenarios presented a logical, plausible and challenging set of assumptions about the future and included the most
relevant issues/drivers discussed in the workshops. This resulted in the modification of some scenario projections and story-lines to
refine the scenario frame, and extend current thinking in a way that made the scenarios both challenging and plausible.

In revising the scenarios, we retained the core drivers and projections from earlier research, but the scenario narratives were
revisited and subsequently updated by food science academics to explore the potential impacts and consequences of recent events (e.g.
Brexit, the pandemic) on consumer food safety. The narratives were revised to consider the possible consequences of these events on
the food system, reflecting on the combination of drivers in each scenario to interpret the future state of the food system and the
possible impacts and consequences of recent events on different actors in the food system. For example, in the Global trading scenario,
new trade arrangements are established in the UK, largely under the World Trade Organisation (WTO) rules, which is expected to
improve market access to goods and services from other countries, thus increasing productivity, employment and wages that could
lead to higher investment in the food sector.

An illustration of the structure of a scenario is provided in Fig. 4, and the description and analysis of the “two extremes” scenarios
are presented in Sections 3.2 and 3.3.

2.2.5. Case studies

The food safety implications of the scenarios were assessed for a range of actors. While the focus was on consumer food safety, other
issues related to food sustainability and security — availability, accessibility, and affordability of food — were considered. Food safety
implications for two food types are included to show how the scenarios could be adopted to assess the potential impacts and conse-
quences of Brexit and the pandemic for specific produce and for relevant actors in the food system. Researchers supported the
translation of information from discussion among academics and food industry experts to generate insights used to draw out impli-
cations. Outputs are expected to shape discussion in policy teams about the level of preparedness, rather than serve as prescriptive
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Fig. 4. Set of consistent key driver projections that defines a scenario (morphological box). One of the scenarios

highlighted.

created (i.e., Global Trading) is
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outcomes. An analysis of scenario implications is presented in Section 3.4.

3. Results and discussion
3.1. Extreme impact scenarios

The scenarios developed in this study illustrate the consequences of extreme impacts emerging from an optimistic (Global Trading)
and pessimistic (Resource Tensions) future for the food system (Fig. 5). A Reference scenario assumes a future with ‘no surprises’ and
reflects the food system as it exists today. The extreme scenarios set out possible shocks and uncertainties that might challenge the
resilience of the UK food system moving forward.

Each of the extreme scenarios have been revisited to consider the current socioeconomic and political climate in the UK, and are
discussed below (italicised sub-sections) with respect to possible developments in the food system and the implications for different
actors. The original scenarios are available in (Garnett et al., 2014).

3.2. Global trading scenario

After leaving the EU, the UK joins the European Free Trade Association (EFTA) and is able to negotiate a favourable customs
arrangement with the EU, resulting in no barriers in trade between UK and EU businesses. Under the rules of the World Trade
Organisation (WTO), the UK establishes trade agreements with third countries (e.g. United States, China, Brazil and Australia) by
replicating the EU’s requirements for imports. While this is challenging to implement initially, strict standards and controls are put in
place to ensure the safety and quality of food. Food standards, animal welfare and data protection are prioritised by involving the
public and NGOs in the negotiation of the UK’s trade policy. WTO rules help maintain an equitable trading platform and increases
collaboration between western and emerging economies to improve confidence in international trade.

Trade regulations ensure EU food safety and quality standards are maintained as well as access to high quality products and
services. Trade agreements increase the confidence of businesses, following a period of uncertainty during negotiations. New trade
agreements increase trade flows, by lowering tariffs and prices for some consumer goods that improve market access to goods and
services from other countries. This increases productivity, employment and wages, leading to improvements in global financial
conditions and a rise in investments in the food sector.

Overcoming the financial crisis (an unpresented downturn in the economy in 2020 due to the pandemic), the UK recovers well and
achieves annual growth rates of about 3 %. A strong export base significantly improves the UK’s trade balance. Commodity prices
stabilise in a thriving UK economy, providing welfare gains for consumers, including an increase in the variety and access to better
quality food, resulting from lower inflation that increases disposable income. Lower trade barriers and imports on goods, particularly
in Europe, stimulate investments in advanced food processing and modern technology, which drives innovation across the food sector
and create positive changes in food production and consumption patterns.

Reeling from the effects of the pandemic, food supply chains gradually adjust to the sudden surge in demand for food that
simultaneously caused surpluses for producers and shortages for consumers. Supermarket shelves are replenished as consumers reduce
the volume of food purchased. Homebound consumers demand better access and choice of food and a more personalised food
experience, which expands food delivery services and drive innovation to increase delivery efficiencies (e.g., through online delivery
platforms, virtual brands and other delivery infrastructure and services). A relaxation of immigration rules assures a flow of seasonal

More coordinated /
less fragmented
development of the
food system

Global Trading

Reference scenario

Present 2035

Less coordinated /
more fragmented
development of the
food system

Resource Tensions

Fig. 5. Scenario plots (based on Kohler, 2021; Voros, 2003).
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workers from Europe, while a larger number of Government apprenticeship programmes are developed for the agri-food industry, and
these increase the skills of the domestic workforce, alongside pay and productivity, to reduce economic imbalances between social
groups across the food sector. Figs. 6 and 7.

3.2.1. Consumers

The expansion of trade and advancement of technology in the food sector provides consumers with seemingly “limitless choice”.
High costs of energy, land, fertiliser and water raise food prices, but this is compensated by increases in salary and disposable income.
The latter is associated with better access to affordable food, which also reduces levels of food poverty to pre-recession levels. Con-
sumer interest in the environment, health and social well-being significantly increase after the pandemic and this is reflected in
responsible, and often healthier, diets mainly among those of high socioeconomic standing in society. Greater demand for plant-based
protein products, meat and dairy alternatives is linked to a climate-friendly agenda and greater awareness of the health benefits of
food, fuelled by pandemic-related concerns.

Smart technologies in the home provide consumers with an unprecedented amount of information about the safety and nutritional
value of foods, reducing food waste. Advanced technologies (e.g., cheap home sensors) enable automated ordering online, custom-
isation and personalisation of flavours. Greater awareness of the links between diet and good health mean consumers demand
innovation and greater responsibility of businesses, although not all consumers based their choices on healthy, ethical or sustainable
considerations. The demand for specialist produce in niche markets (e.g., ethnic and organic foods) increases with a more informed
and nuanced population that has a greater proportion of immigrants.

Although higher levels of disposable income improve the accessibility and affordability of food for most consumers, income dis-
parities and the rising costs of food limit choice for poorer consumers. This increased food security risks for consumers who were most
affected by food poverty as a result of the pandemic (e.g., vulnerable groups such as the elderly, chronically ill and poorer households).
Recognising poorer consumers, who tend to spend proportionally more on food, are most affected by high food prices, the UK Gov-
ernment works with the food industry to implement new technology and information about the impacts of food on human health and
the environment to safeguard vulnerable consumers.

3.2.2. Food and non-food retailers

Major economies (e.g. UK, EU and US) as well as new global leaders from emerging economies (e.g., South East Asia, India and
South America) lead the global food market. A net increase in the global flows of goods and resources is associated with the growth in
the UK food imports and exports, where imports are sourced from a diverse range of countries. Access to information across the whole
food chain (e.g., stock levels, production techniques and conditions, technological developments and patents) is used to optimise
production, trade and manage the food chain (demand forecasting and source management). The UK maintains high levels of inno-
vation in new food technology and achieves more digitised supply chains, which enable retailers to personalise products and achieve
greater diversification, specialisation and differentiation of their brand. Coupled with a changing structure of households, suppliers
tailor their goods and services to meet changing demands and demographic needs. Multiple retailers expand stocks of functional food
and drinks to meet consumer demand for products that support greater immunity and good health (e.g., gut-friendly drinks and
fermented foods).

The growth in online shopping (and automated ordering) prompts a rise in the number of shared distributions system, such as
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Amazon, that compete with traditional supermarket retail chains. A high increase of consumers preparing meals at home (accelerated
by the pandemic, greater consciousness about health risks) prompt food retailers and restaurants to adopt end to end customisation to
ensure consumer preferences (e.g., vegan, gluten free options, food allergies) are accounted for in store orders and restaurant menus,
and increase the accuracy of recommendations on apps that are now tailored to individual preferences. This enables consumers to
source customised, personalised foods from a larger number of retailers, and directly from manufacturers and producers, which re-
duces the power of retailers.

3.2.3. Catering

UK Government ‘sustainable food’ policy is targeting food safety problems and nutritional issues within food businesses (e.g.,
restaurants, pubs, bistros, cafes). Consumers are engaged and more informed about the health and safety of food. Higher levels of
disposable income mean that people can afford to be more altruistic in their choice (e.g., making more ethical and sustainable choices).
Food businesses adopt hi-tech operations to provide a “gastronomic” experience for a growing number of people that eat out regularly
at restaurants, bistros, pubs and canteens, but demand higher quality, more nutritious and tasty foods. The diversity of consumers and
their varied demands mean there are more heterogenous restaurants that provide specialist and personalised foods, for example,
organic, fusion and ethnic foods.

Lockdown and physical distancing measures during the early stages of the pandemic gave a huge boost to new online delivery
methods (e.g., click and collect services), user friend apps and tech-enabled systems (mobile delivery robots) with delivery service
becoming a significant feature in the ‘dining landscape’. A proliferation of “dark kitchens” (i.e., restaurants with no front of house for
customers) and other delivery-first and delivery-only restaurants emerge after the pandemic, putting pressure on traditional restau-
rants, some of which opt out of providing delivery services altogether (adopting the “tiny restaurant” model) while others cease the
opportunity to supplement on-premise facilities with exclusive delivery services located in remote areas. Virtual concierge services
improve delivery efficiency allowing the “stacking up” of individual or community orders from restaurants, supermarkets and non-
food services (e.g., dry cleaning) in a single trip.

3.2.4. Processing, production and supply

Multilateral trade agreements reduce export subsidies and improve market access to agriculture, industrial and primary products,
reverting some export restrictions put in place early in the pandemic. WTO members release a joint declaration of their commitment to
open international trade during the pandemic. This benefits the UK in terms of reduction in trade-distorting domestic product and
improves equity in international trade, but also increases exposure to new risks from animal diseases, contamination, adulteration and
mislabelling of food products.

As economic conditions improve globally, the UK Government invests in research and development that drives innovation in the
production, distribution and monitoring of goods, and improves technical skills within the food sector. The relaxation of some cer-
tification procedures and regulations on the trade of food (e.g., food labelling requirements) are reversed following the pandemic. A
relaxation of immigration policies and safeguarding strategies are adopted to assure the continuity of domestic food production and
the health and safety of food workers (e.g., factory, seasonal workers). These measures protect the functioning of food supply chains
and build resilience to future disruption and shocks. Automated tracking systems are used to assess product compliance to environ-
mental and social requirements and improve traceability in food supply chains. Combined, these efforts help maintain the UK’s lead
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position in food manufacturing and reforms the food system with new models of food production and consumption, particularly in the
alternative protein, seafood and horticulture sectors.

New technologies are adopted on farms to produce food, including bioengineered and modified crops and artificial meat that is
considered a super-nutritious and environmentally friendly food product. Consumers demand for safe, healthy and sustainable foods
prompt investment in food technologies and innovation in processing, production and supply, which enhance the quality of ingredients
and improve diets through better distribution and preservation of, and access to, food. Recognising the market value of convenient,
superior quality food, some producers develop counterfeit products that mimic high-end goods, which are often sold through online
food platforms and food traders, where traceability has reduced amidst a proliferation of online food trading platforms.

3.3. Resource tensions scenario

After leaving the EU, the UK secures a Trade and Cooperation Agreement with the EU, but this breaks down due to a lack of
reciprocal arrangements that allow for rapid action against subsidies granted for commodities (e.g., food materials and raw in-
gredients), posing a risk to industries and livelihoods. After numerous failed arbitration procedures, the UK exits the UK-EU Trade and
Cooperation Agreement, resulting in a “backstop” arrangement for Northern Ireland, where EU customs rules still applies. Under the
WTO rules, the UK enters new customs arrangements with the EU, some of which mirror the Comprehensive Economic and Trade
Agreement (CETA) between the EU and Canada. While CETA reduces trade barriers between the UK and EU countries, tariffs increase
for some agricultural products (e.g., pork and poultry).

Strict border checks ensure UK businesses are certified as compliant with EU standards and measures, but these gradually reduce
trade flows between the UK and the EU due to delays and inefficiencies at borders. Faced with high prices for its imports and exports to
the EU, the UK broadens its trade policy to include preferential agreements with other countries (e.g., USA, Australia, New Zealand,
Asia and Latin America). Export restrictions imposed by some third countries in response to the pandemic remain, creating volatility in
European and global markets and reduce food imports to the UK. This increases domestic production, but food prices also rise
particularly for the commodities still imported.

Reeling from the effects on the pandemic, there are growing challenges due to resource shortages in a declining global economy,
which creates a climate of distrust between trading parties, leading to an increase in WTO disputes. The lack of trust, power struggles
and geopolitical instability causes countries to prioritise their own interest, which affects the level of openness in international markets
and leads to trade wars. UK trade suffers from shortages of foods, historically imported from the EU, resulting in price volatility and
supply chain disruptions. The cost for major fertilisers (some of which are energy intensive to produce) is at an all-time high due to
rising oil prices resulting from geopolitical tensions in Europe and latent effects of disruption to supply chains caused by the pandemic.
Similarly, logistics and transport have slowed down and are more expensive with higher fuel costs due to the energy crisis coupled with
disruption and delays at ports.

Declining economic activities in the UK food sector, coupled with a long-term downturn in the economy due to the financial crisis in
2020, creates unemployment and reduces investment opportunities, resulting in a decrease in the availability of safe and nutritious
food. The effect of the pandemic is still felt with a visible disconnect between supply and demand for certain foods (e.g. meat, diary),
which is related to insufficient domestic food production and labour challenges in the UK food system.

3.3.1. Consumers

A declining economy has transformed consumers’ attitude to food. There is a growing consciousness about the price of food and
greater interest in foods that help people stay satiated. Some consumers opt for basic rations, reducing food portions and increasing the
stockpiling of dried, frozen, canned or other long-lasting foods. Stockpiling lowers the level of surplus food in retail businesses, as it did
in early phases of the pandemic, which reduces the amount of food redistributed to food banks and charities to support those in need.
Poor access to food has improved consumers’ self-sufficiency, where those who can afford to choose to grow and trade food through
peer-to-peer platforms to supplement food purchases. Home grown produce is often at high cost, which makes alternative foods such as
those grown in laboratories more desirable due to their lower comparative costs.

The decrease in disposable income in a declining economy is linked to a persistent rise in food poverty, which sees some consumers
choosing to ration food as a means to safeguard against future disrupted supplies. Effects of the pandemic have exposed inequalities in
the way food is produced and distributed, increasing food security risks among vulnerable groups (e.g., elderly, chronically ill, poor
households) with very little financial support and access to food (e.g., lack of resources that compromises food redistribution). There is
little variety in consumer diets as access to sufficient food for survival is prioritised, particularly for those consumers on lower incomes
who have lost interest in the provenance of food and make choices based on price. The focus on “value for money” results in people
making unsustainable (and often unhealthy) food choices and as a consequence some struggle with diet-related diseases. Overall,
consumers appear more tolerant of risks in the current economic climate, prompting a change in food safety standards (e.g., higher
mycotoxin levels, removal of food restrictions such as the ban on chlorinated chicken) and a more liberal attitude to new food
technologies (e.g., nanotechnology).

3.3.2. Food and non-food retailers

Pressure to maintain food supply in the UK has encouraged some incidents of food adulteration and mislabelling in the food chain
(e.g. deliberate mislabelling of GM products as non-GM, failure to disclosure additives in some food products), facilitated by the
relaxation of food labelling requirements that remained after the pandemic. Delivering a consistent and reliable supply of safe food is
challenging in the current economic climate. Some retailers responded by integrating their supply chains to gain greater flexibility and
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better access to food supplies, while others chose to source products from a wider range of intermediaries. Bottlenecks in transport
arising from border control delays cause food shortages and reduce stock availability in retail outlets. Retailers take drastic measures to
get goods to retail stores and consumers, reducing varieties to boost quantities and accepting high-demand items that are of poor
quality.

Retailing has undergone a transformation in the UK with an increase in food fraud, substitution and adulteration driven by the need
of retailers to maintain marginal profits. “Black markets” emerge for high-cost goods that are difficult to source, but these are often of
dubious origin and quality where safety standards are compromised. Along with traditional supermarkets, there is a growth in smaller
opportunistic traders (e.g., mobile food trucks) where goods in high demand are sourced (e.g., dried, canned or other long-lasting
foods). These food trucks are also used to supply food directly to households, distribute food in areas of food poverty and to sup-
port informal trading and swapping of good through peer-to-peer online platforms. Online shopping and local deliveries are used to
boost sales but it also improves access to a wider variety of foods, often at a premium price.

3.3.3. Catering

Eating out is reserved as a treat for special occasions. The small portion of people eating out order food free (e.g., through available
charities) or at a reduced cost directly from food traders. Other enterprises (e.g., public sector and social enterprises) are working to
reduce food poverty and have increased the range of food catering operators in the sector and consequently their market share. There is
a small number of takeaways, coffee shops and restaurants that survive the pandemic and remain open, but largely cater to more
affluent consumers and those who tend to eat out on the odd occasion. Like retailers, there is pressure for restaurants, bars and other
catering establishments to reduce costs and maintain marginal profits, while meeting the demand for cheap food. The economic crisis
has significantly increased the turnover of staff and the reduction in training has resulted in a lack of skills needed to implement good
quality control and food safety measures. The lack of resources and trained staff often results in a compromise on the quality and safety
of food (e.g., tampering with use-by dates and substitution of raw ingredients).

3.3.4. Processing, production and supply

Failure to reverse the slump in international trade has led to huge trade deficits in the UK as scarce resources are frequently
interrupted. Bilateral trade agreements with non-EU countries allow UK businesses to access cheaper imports, although some of these
have lower quality and sustainability standards compared to the EU. Increasingly, it becomes difficult for UK businesses to compete
with products imported from non-EU countries that are produced more cheaply and at lower standards. A spin-off is the relatively low
responsiveness to consumer demand that creates greater diversity in quantity and quality of products.

Food poverty is linked to higher levels of risk tolerance across the population. This has created accountability and traceability issues
in the food chain, which has led to food safety problems related to microbial contamination (e.g. mycotoxins) and food fraud. Since
more consumers are sourcing food directly from producers and suppliers, there is an economic advantage in substituting ingredients
with lower quality materials, but this increases the health risk to consumers. There is a drive toward intensive farming to maximise
production yields, but the shortage of farm workers (heightened by immigration controls imposed post Brexit and mobility restriction
early in the pandemic) causes disruptions in some sectors such as livestock production, horticulture, planting, harvesting and crop
production. Changing attitudes has led to the promotion of GM crops and foods across the UK with little objection from the public.
Farming techniques have altered as some farmers adopt novel biotechnologies that enable harvesting of, for example, perennial crops
that can re-grow each season without having to reseed. These new farming practices see a change in the selection of crops grown and
consumed locally.

3.4. Implications of the scenarios for consumer food safety

Each scenario has different implications for food production and supply in 2035. Two important foods in UK diets are used as case
studies to explore what food safety implications might emerge under each scenario:

e Meat which is a primary food product and key ingredient, and constitutes one of the main sources of protein in a typical diet for
most people in the UK.

e Soya which is an important source of food ingredients providing plant protein, fibre, essential fatty acids, vitamins and minerals in
human diets and also as an animal feed component.

Below we consider the implications of each scenario and examine the potential risks and opportunities posed for each raw
ingredient and the subsequent processing of the commodity into food or feed. Each case reflects on what food safety issues might
emerge, and provides insights into, for example, what interventions may safeguard against risks to the food (or feed) chain, and
support consideration of what regulatory responses might be needed (e.g., safety standards or controls). The main implications are
summarised in Sections 3.4.1 to 3.4.2.

3.4.1. Meat

Despite stable levels of meat consumption in the UK, quantities of meat imported from non-EU countries (e.g. Argentina and Brazil)
have significantly increased over the last decade or so (FAO, 2012). Meat exports to non-EU countries have also increased, but variable
prices for premium cuts have revealed larger gains in exporting lower-value cuts and offal products to countries such as China and West
Africa where these products have higher value (AHDB, 2019). Some countries in the Latin America region are of high risk for food
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safety issues due to a myriad of socio-economic challenges and the impacts of climate change (DARA, 2012; Medina et al., 2017),
which raises issues for the UK around food safety. Additional concerns related to countries with known cases of food fraud (e.g.,
substituted horse meat, adulterated produce; i.e., Sudan I in chillies) also raise food safety issues. Hence, it is becoming increasingly
important to identify vulnerabilities and potential risks in the meat food chain to ensure food safety standards and controls remain
effective in protecting consumers and ensuring food safety (Table 2).

3.4.2. Soya

Soya products have become a main part of UK diets and is consumed primarily as a replacement of meat, processed meats such as
burgers and sausages, tofu and dairy alternatives (e.g., yogurt and milk). Plant protein of both fermented and unfermented soya is
similar to animal protein, which makes it a key component for animal feed and food ingredients. A report by the New Economic
Foundation (2017) suggested that the use of protein crops in livestock feed has reduced due to increasing reliance on imported
commodities such as soya beans. Brexit could lead to changes in the UK subsidies regime that may transform the incentives for farmers
to grow soya and other protein crops. Local cultivation of soya beans could provide import substitution buffers against rising food
prices, although increases in production could have implications for tariffs and trade to the extent that it reduces trade flows between

Table 2

Scenario implications for the meat supply chain.

Scenario

Global trading

Resource tensions

Key features

Consumers

Food retailers
and caterers

Processors

Producers and
suppliers

EU standards for the safety and quality of foods are maintained through
strict standards and quality controls. In a strong economic climate,
investment and technological advances in food manufacturing and
processing drive innovation in the food system, including personalisation
and customisation of products to meet diverse demographic needs and
changing preferences for sustainable, healthy foods, fuelled by the effects
of the pandemic.

A larger number of consumers source foods based on the
sustainability and ethics of brands, amidst growing awareness of the
impact livestock production on the environment. This leads to an
increasing trend of locally sourced meat that drives good standards
and quality of meat in the UK with some consumers choosing more
environmentally friendly meats like chicken.

Increasing capabilities to trace ingredients has improved product
information and consumers’ trust in the wider range of meat products
in retail outlets. The prevention and reduction of product packaging
waste is high on the agenda, demanding improvements that extend
the shelf life of meat products (e.g., plastic-free and bio-packaging,
novel active packaging systems), but these increase the risk of
microbial contamination through the migration of chemical
substances or toxins into meat products.

Meat production plants have become increasingly mechanised with
technological improvements that increase the range of end products
available to meet struct hygiene and quality requirements and diverse
demographic needs. Automation in processing plants replaces the
need for manual packaging and labelling of meat products and
reduces human errors that increase food safety risks, and lower
resilience to disruption (e.g., mobility restrictions on workers). Issues
around bacterial pathogens arise due to an increase in the number of
processing plants in operation, where some prove challenging to
regulate and control hygiene and food safety standards.

New technologies (e.g., robotics) are put in place to increase
productivity, enhance quality control and improve the safety of meat
production, which allows for maintaining higher quality standards
and enhance product integrity. There is good sourcing of ingredients
and quality of feed to support meat production, reducing latent
concerns around the quality, freshness and safety foods prominent
during early stages of the pandemic. This ensures high
microbiological safety and nutritional quality, which enable low to
minimum contamination of meat due to the presence of bacterial
pathogens and associated disease issues from animals or food chains.

New customs arrangements with EU and non-EU countries introduce food
safety and quality issues. Tough economic conditions increase consumers’
tolerance of risk and sees a rise in opportunistic trading that increases food
fraud. This is enabled through regulatory change including a reduction in
safety controls such as labelling requirements, which is retained as a
measure to increase international trade during the pandemic. Poor access
to food improves the self-sufficiency of some consumers through grow-
your-own and peer-to-peer trading, but those on household incomes source
alternative, cheaper foods that may have consequences for their diets and
health.

Decrease in domestic meat production resulted in higher prices for
meat and meat products that is unaffordable for many consumers
with some opting for cheap, low quality options that contribute to
food insecurity. Others seek meat substitutes and alternative sources
of protein, some of which have dubious origins and pose a risk to
consumer health and nutrition. There is an increase in the
consumption of processed foods containing lower quality meat
ingredients at fast food outlets.

Financial constraints have increase food safety risks, where meat
shelf-life is compromised due to traceability issues. Some
supermarkets opt to limit high-demand items such as beef and pork
and food outlets reduce the amount of meat products sold (e.g., meat
pies, beef burgers). Retailing is poorly monitored resulting in an
increase in the number of small, illegal retailers trading without
proper hygiene practices, capitalising on rising demands for low-cost
meat and meat products. This leads to an increase in incidents of
meat-related food poisoning and infections.

Meat is purchased from producers selling at the cheapest price, which
increases quantities imported from non-EU countries sold at lower
prices. Domestic meat production and processing is compromised due
to scarcity of animal feed, transportation of live animals due to
seasonal border crossing restrictions. Production is also affected by
the lack of hygiene standards and poorly trained staff, which increase
the risk of microbial and chemical residue contamination. This risk is
significant for highly processed meat products that are exposed to
contaminants that accumulate at each step in the supply chain (e.g.,
meat substituted with undeclared or illegal cuts, tainted meat). Poor
disposal practice also create biosecurity risks and unfavourable
effects on the environment.

Local meat producers adopt intensive farming systems to compete
with cheaper meat products sourced from abroad, which impacts on
the quality of meat produced. Resource pressures caused by the
pandemic decrease governmental capacities for surveillance and
ability to prevent, control and treat animal disease, which means that
producers put less effort into controlling pathogens during
production. Some producers use of harsh chemical or treatments to
reduce levels of pathogens in meat, but this reduces the quality of
meat produced (e.g., chlorinated or irradiated chicken). The presence
of growth hormones and antibiotics in imported food can increase
resistance to microorganisms, which makes it difficult to control
diseases from bacterial pathogens.
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the UK and EU. Nonetheless, the large amount of GM and non-GM soya beans consumed in the UK, which is imported from the United
States and Latin America (e.g., Brazil and Argentina), may affect the contingencies required for soya derivatives and ingredients and
how it is processed into food or feed (Table 3).

4. Conclusions

In both Global Trading and Resource Tensions scenarios, significant food safety risks and disruptive events can emerge as a
consequence of socio-economic challenges and technological innovation in food systems.

e Global trading: an innovation-driven food sector has changed production and consumption patterns, where consumer interests in
environmental and social issues lead to more responsible (and sometimes healthier) diets, largely among those of higher socio-
economic status.

e Resources tensions: a declining food economy challenged by increasing food prices mean consumer choice is limited, reflecting
preferences for cheaper foods, high in facts, salt and sugar leading to diet-related diseases and greater tolerance of food safety risks.

In Global Trading, greater awareness of the need for more resilient supply chains including of critical inputs (e.g., fertilisers) has
emerged since the pandemic. A number of adaptive measures have been integrated into the food system to improve food security and
the agility of supply chains in response to future shocks. Some of these include (1) securing adequate access to labour to support the
continuity of domestic food production, (2) bridging the skills gap in the agri-food industry to enhance pay and reduce economic
imbalances across the sector, (3) adopting innovations in logistics, distribution and storage to improve flexibility in order to better
cope with rapid or sudden change to retail demand, and (4) increasing climate resilience and reducing greenhouse gas emissions
through productivity improvements, sustainable farming and land-use change.

Advances in modern technology and food processing stimulate innovation in the food system and create new models for food
production and consumption. These models are already emerging as seen with multicomponent foods and cultured or alternative
proteins (see FAO, 2013). However, the high cost of these foods, cooking skills and longer time taken to prepare healthy meals
compared to convenience foods, which are often high in fat, sugar and salt, are not accessible to those on low incomes. Alternative
foods also bring added complexity to supply chains and manufacturing processes and require more segregation and control. For
example, new and alternative proteins may cause major implications for food safety, where issues related to allergens and the
nutritional quality of ingredients would require harmonisation and equivalence of standards and regulatory frameworks that pushes
the boundaries of current food safety guidance.

A growing trend in consumers concerned about the provenance, quality and safety of food has led to greater product differentiation
with more variety in product quality. Higher levels of disposable income aids and encourages consumers to demand more choice and
higher standards of quality, origin and welfare. This extends the global range of products and the need to trade on international
markets to source ingredients through traceable and safe supply chains. Whilst empowering consumers, globally sourced foods have
the potential to circumvent established mechanisms of providing consumer protection, where high food prices can lead to poor diet
choices that increase health inequalities, especially of people on lower incomes. Food safety controls and regulations would need to be
adapted to take into account advances in technologies, including personalised foods/diets, online/automated ordering, and shared
distribution systems.

In the Resource Tensions, economic challenges and resource scarcity means there is relatively low responsiveness to consumer
demand, where for example, retailers who struggle to maintain profit margins produce large quantities of goods which are low in
quality and nutrition. Trade restrictions in the European and international markets are retained after the pandemic to safeguard food
security in a declining economic climate. Market volatility significantly increase food prices (e.g., meat, fruit and vegetables, bev-
erages) encouraging more domestic production to address food security challenges, but rising food shortages in deprived areas create
opportunities for illegal trading of scare products (e.g., pork, vegetables). Consumers, faced with increasing food prices, make poor
food choices resulting in increased consumption of, for example, fast foods and processed meats that contain lower quality ingredients.
A growing number of illegal retailers capitalise on an increasing low-income consumer market and trade without appropriate hygiene
controls (i.e., selling meats of dubious origin), which has significant implications for food safety and the health of consumers. In this
scenario, an increase in microbial diseases (e.g., bacterial pathogens) and exposure to bacterial toxins and mycotoxins would occur,
which puts further pressure on health services. Food safety regulations may be compromised, and it may become more difficult to
ensure implementation by the various stakeholders in key food chains. The costs involved in effective surveillance to identify these
risks will be increased which may not allow effective implementation. The overall risks associated with “unsafe” foods, will also have
knock-on effects on health impacting on diet/nutrition-related diseases such as obesity and heart disease.

The scenarios provoke learning, develop strategic insight and enable a shift in thinking and practice. The participatory process
revealed unfamiliar factors of development and raised awareness around uncertainties. The next logical step is moving from the
scenarios to action, which requires a structured approach for testing the robustness of food policy options and identify future sector
developments and socio-economic conditions that might significantly hinder or enhance the achievement of food safety and food
security priorities against possible future scenarios (Henriques et al., 2015), namely:

o Testing current or alternative strategy or policy against the different scenarios and determining how achievable or desirable the
strategic priorities are for the future.
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Future implications for the soya supply chain.
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Scenario

Global trading

Resource tensions

Key feature

Consumers

Food retailers
and caterers

Processors

Producers and
suppliers

EU standards for the safety and quality of foods are maintained through
strict standards and quality controls. In a strong economic climate,
investment and technological advances in food manufacturing and
processing drive innovation in the food system, including personalisation
and customisation of products to meet diverse demographic needs and give
assurances to an increasing number of consumers who source foods based
on the sustainability and ethical ethos of brands and changing preferences
for sustainable, healthy foods, fuelled by the effects of the pandemic.

Consumers are inherently more conscious about the environment
which influences their food choices, where for example, concerns for
food miles prompt responsible sourcing of soya. Reduced meat
consumption also increases the demand for soymeal related feed.
Advancement in product inspection technology, quality assurance
schemes and voluntary sustainability standards with environmental
and social requirements play a key role in ensuring soya products
sourced locally (and small quantities still imported) are labelled
correctly, do not contain foreign body contaminants and are safe to
eat.

There is an increase in soya derive products in the UK, as protein
crops are produced more competitively in Europe compared with
imported plant proteins. Soya imports from Europe increase causing
different grades of soya products to appear on the market, requiring
greater controls be put in place to ensure compliance to EU standards.
Growing demand for soya products does mean increasing imports
from abroad, largely South America (Argentina and Brazil) and USA
and Canada, where certification schemes assure (to some extent) the
quality of soy imports.

New food manufacturing and processing technologies have improved
food quality, but some soya waste products with high levels of
contaminants risk entering the food chain as animal feed (e.g., cows
fed with contaminated soy meal). To some extent this is alleviated by
consumers who demand high quality soya products and are willing to
pay the price.

A tradition in UK diets mean soya is in high demand with a large
portion of soybean/meal imported from but growing concerns around
the environmental impact of soy production abroad impact its retail
value. UK farmers are incentivised to adopt more sustainable
agriculture practices, where new cultivars (heat, climate resistant
crops) have compensated for lower yields in the domestic market.
Investment in best in class, real-time monitoring techniques result in
less end point, pre-processing checks for contamination. There is
growing interest in the use of feed additives to reduce methane
emission from livestock, lowering reliance on soyabean for animal
feed, but the lack of regulation regarding the use of additives raises
concerns about health risks.

New customs arrangements with EU and non-EU countries introduce food
safety and quality issues. Tough economic conditions increase consumers’
tolerance of risk and sees a rise in opportunistic trading that increases food
fraud. This is enabled through regulatory change including safety controls
such as labelling requirements, which is retained as a measure to increase
international trade during the pandemic. Poor access to food improves the
self-sufficiency of some consumers through grow-your-own and peer-to-
peer trading, but those on household incomes source alternative, cheaper
foods that may have consequences for their diets and health.

A downturn in the economy has had an impact on lower-income
families who suffer from malnutrition and diet-related diseases.
There is lower consumption of soya and soy-derived products (e.g.,
soybean oil) with less people eating out at restaurants, who are major
users of vegetable oil. Alternatives such as GM soya derived products
are available at low price due to their low protein content and widely
consumed as a replacement for high priced meat cuts, resulting in
protein deficiencies and related health impacts (e.g., stunted
growth).

While there is an increase of GM soya derived products for human
consumption, there is a parallel reduction in the supply of GM and
non-GM soya for animal feed and increase in the use of alternative
proteins (e.g., combination of rapeseed, beans and peas).
Increasingly, retailers source soya and soya by-products from
unregulated suppliers in countries where there have been historic
freezes in trade because of food safety scandals. Poor economic
conditions make it difficult for retailers to maintain monitoring and
quality control programmes leading to increased food safety risks.
The number of food fraud incidents have increased as soya products
are replaced with alternatives (e.g., cheaper raw materials) to cut
costs. However, this compromises the integrity of soya products (e.g.,
soya milk for lactose intolerant consumers) causing allergen
problems.

There is greater access to pesticides that were restricted under EU
regulations, which increases the risks of producing foods
contaminated with chemicals. Increase in competition and price for
soya means the UK is more receptive to lower quality products. The
use of alternative protein sources requires more stringent monitoring
and control measures, which puts a strain on limited resources within
regulatory authorities. Some UK producers shift to grow GM soya
where consumers show willingness to source cheaper GM food.
Unregulated GM soya production has high use of agrochemicals and
pollution, which contaminates local ecosystems (e.g., water sources),
soil and feed livestock.

e Identifying responses that are robust and can address the risks, or exploit opportunities, emerging in each scenario or adopt a
strategic position in response to critical areas of uncertainty identified in each scenario.

e Recommending contingencies or controls for treating high-priority risks (or means for exploiting opportunities), where appro-
priate, to build into the food strategy.

How the food system will develop in 2035 is dependent on technological development and the socio-economic development
pathways that dictates vulnerabilities in food supply chains and the adaptive capacity of the different actors, which will vary along the
food chain. An analysis of scenario implications, specific to some food groups (e.g., meat and soya), offers insights to interventions that
may be needed to mitigate impacts on the food system, and support decision-makers in considering appropriate regulatory responses
(e.g., monitoring frameworks, safety controls or standards). Establishing a focus on a particular policy area (e.g., food safety) and
associated sectors of interest provided the opportunity to connect external trends with food system priorities. To challenge the status
quo, we debated whether the (1) direction of the trends and their projections are a good reflection of current state of knowledge, and
(2) potential impacts of trends and vulnerabilities in the food system, and which actors are likely to experience the most change. This
exchange between experts made future challenges and opportunities clearer and more compelling for decision-makers. Further
research to future-proof food policy or strategy should consider how robust or adaptable options are to address issues that are common
to both scenarios as well as those specific to each scenario. It should also consider which policy measures have proven effective and
what new strategies may be needed to better respond to disruption across the feed system.
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