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Abstract

Domestic contribution to total fruit and vegetable supply in the UK decreased from 42% in 1987 

to 22% in 2013. The impact of this changing pattern of UK fruit and vegetable imports, from 

countries with different vulnerabilities to projected climate change, on the resilience of the UK 

food system is currently unknown. Here, we used the UN FAO bilateral trade database over a 

period of 27 years to estimate changes in fruit and vegetable supply in the UK, and the NDGAIN 

climate vulnerability categories to assess the climate vulnerability of countries supplying fruit and 

vegetables to the UK. The diversity of fruit and vegetable supply has increased from 21 crops, 

comprising the top 80% of all fruit and vegetables supplied to the UK in 1987, to 34 crops in 

2013. The contribution of tropical fruits has rapidly increased while that of more traditional 

vegetables, such as cabbages and carrots, has declined. The proportion of fruit and vegetables 

supplied to the UK market from climate vulnerable countries increased from 20% in 1987 to 32% 

in 2013. Sensitivity analyses - using climatic and freshwater availability indicators - supported 

these findings.

Increased reliance on fruit and vegetable imports from climate vulnerable countries could 

negatively affect the availability, price and consumption of fruit and vegetables in the UK, 

affecting dietary intake and health particularly of older people and low-income households. Inter-

sectoral actions across agriculture, health, environment, and trade are critical in both the UK and 

countries that export to the UK to increase the resilience of the food system, and support 

population health.

Introduction

Fruit and vegetables are key components of healthy diets, but globally their consumption is 

well below current international dietary recommendations. Just 30% of adults and 18% of 

children eat the recommended five portions of fruit and/or vegetables per day in England (1), 

with similar or lower levels reported for Scotland, Northern Ireland and Wales (2–4). Low 

fruit and vegetable consumption, together with low consumption of whole grains, low intake 

of nuts and seeds, and excessive salt intake, make up the top five dietary risk factors for 
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morbidity and premature mortality in the UK (5) and in combination are a leading risk factor 

for diabetes, cardiovascular disease and several types of cancer (6–8). In the UK, fruit and 

vegetable consumption is directly associated with income and has a parabolic association 

with age; adults under 25 and over 65 years of age consuming the lowest quantities ((1–4, 

9)). Fruit and vegetables typically have lower environmental footprints than animal sourced 

foods, and their increased consumption may therefore be important in improving food 

system sustainability. The dual contribution of fruit and vegetables to both health and 

sustainability is increasingly recognised in national dietary guidelines and other reports (10–

13).

A rise in international trade and imports has increased the availability and diversity of fruit 

and vegetables in the UK in recent decades (14). The cost of ensuring year-round access to 

out-of-season crops and their increased processing requirements, such as washing, cutting, 

cold-chain, have kept fruit and vegetable prices high (15). There is also growing evidence 

that increasing climate and other environmental changes are affecting agricultural 

production (16–22). Food cropping systems (23) are particularly vulnerable to adverse 

effects in hot climates (21, 24, 25), and in locations with lower institutional and/or farmer-

initiated adaptive capacity (23, 26). These climate-mediated impacts on food supply are 

evident in both the country of food production, and in those countries dependent on food 

imports (27). The impacts of droughts in California, floods in Latin America, and extremely 

cold winters in Italy and Spain on fruit and vegetable supplies in the UK (28) (29) illustrate 

the vulnerability of national food systems to distant climate events(30). Temporary food 

shortages can significantly raise food prices and may negatively affect food consumption, 

especially among low-income groups(31). There are several potential leverage-points in the 

food system to increase resilience and ensure the future supply of fruit and vegetables, 

including shifts in trade strategy to reduce dependency on countries and food cropping 

systems vulnerable to climate change and support for the consumption of domestically-

grown fruit and vegetables.

To understand resilience of food systems and to inform policy options around future food 

production and trade strategies requires detailed analysis of agricultural product flows. 

Using openly available data for the UK on the international flow of primary and processed 

agricultural products (combining FAOSTAT (32) data and published algorithms (33)), we 

describe an approach to quantify climate-associated risks to national fruit and vegetable 

supply. The study aims to define a method to understand the resilience of food systems, 

defined as the robustness of supply in the face of projected climate change, with a focus on 

fruit and vegetables. This method will enable the identification of challenges and leverage 

points to improve the resilience and sustainability of the UK food system in the future, map 

implications for other countries dependent on imports, and explore the role that the UK can 

play in global food system resilience – particularly for fruit and vegetable supply.

Results

Fruit and vegetable supply 1987-2013

Food supply in the UK increased from 3227 kcal per capita per day in 1987 to 3414 kcal per 

capita per day in 2013, an increase of 5.8%. Supply of all fruit and vegetables in the UK 
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(fresh and processed) increased from 417g in 1987, to 495g in 2000 and 563g in 2013, a 

35% increase. Over this period, per capita fruit supply increased slightly more than that of 

vegetables (150g, 187g and 225g for fruit and 268g, 308g and 338g for vegetables, in 1987, 

2000 and 2013, respectively), resulting in an increase in the overall contribution of fruit to 

total fruit and vegetable supply (Figure 1A). It is important to note that national food supply 

figures do not equate to food consumption, or individual dietary intake. Despite accounting 

for loss and waste pre-farm gate and along the supply chain, these food supply figures 

overestimate per capita fruit and vegetable supply as they do not account for waste at 

household level (34)).

The diversity of UK fruit and vegetable supply increased over the study period. In 1987, 21 

crops comprised the top 80% of total fruit and vegetables supplied to the UK, and this rose 

to 27 in 2000 and 34 in 2013. Additions to the list of fruits were mostly tropical fruit 

varieties such as pineapples (increasing from 0.9% to 1.4% of overall fruit and vegetable 

supply) and lemons & limes (increasing from 0.6% to 0.9%). The share of bananas increased 

substantially from 3.0% of total fruit and vegetable supply in 1987 to 7.8% in 2013. There 

was a decline in the share of more traditional vegetables in total supply, for example, 

cabbages declined from 7.5% in 1987 to 2.5% in 2013, peas from 5.0% to 1.3% and carrots 

from 7.0% to 5.8% (Figure 1B and Supplementary Figure 2). When grouped into crop 

aggregates, between 1987 and 2013 there were declines in the share of leafy vegetables 

(15% to 8.0%) and legumes (5.6% to 1.6%), and increases in berries (11% to 18%) and 

Bromeliaceae (0.9% to 1.4%). (Figure 1C).

Dependency on climate vulnerable countries

Domestic contribution to total fruit and vegetable supply in the UK, including fresh fruit and 

vegetables as well as processed foods containing fruit and vegetables, decreased 

substantially from 42% in 1987 to 31% in 2000 and 22% in 2013. When considering fresh 

produce only, as reported by DEFRA (36), these numbers are 55% in 1988, 43% in 2000 and 

33% in 2013 [Supplementary Table 1]. There was a simultaneous increase in the number of 

countries from which fresh and processed fruit and vegetables were imported: from 12 major 

producing countries (those accounting for at least 1% of total fruit and vegetable supply to 

the UK) in 1987 to 21 countries in 2013 (Figure 2).

Total fruit and vegetable provision in the UK has become more dependent on climate 

vulnerable production areas. In 2013, approximately 32% of all fruit and vegetable supply 

for the UK market were produced in countries that were classified as having high or 

intermediate vulnerability to climate change (NDGAIN category 1-4, whereby 1 = extreme 

vulnerability; 2 = high vulnerability; 3 = intermediate-high vulnerability; 4 = intermediate 

vulnerability). This proportion has increased from 20% in 1987. Large differences in climate 

vulnerability of country of production were evident between crop aggregates. For example, 

in 2013, 99% of leafy vegetables and 95% of root vegetables were produced in climate 

resilient countries, while 66% of all berries (including bananas), 54% of all citrus fruits and 

virtually all pineapples and papayas (100% and 99.7% respectively) originated from climate-

vulnerable countries (Figure 3). The legume group (e.g. peas and beans) showed the largest 
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increase in proportional supply from climate vulnerable production areas rising from 0.2% 

to 19% of supply between 1987 and 2013.

Fruit and vegetable supply from countries with a current peak daytime temperature of >25°C 

(average over the growing season) increased substantially from 25.0% to 48.0% over the 

period 1987 to 2013, and supply from countries with average peak temperatures >30°C 

dropped marginally (from 4.2% to 1.6%) over the same time period. Fruit and vegetable 

supply from countries with <200mm of precipitation in the growing season increased from 

22% to 26% over the period 1987 to 2013 (see Supplementary Tables 2 and 3 for details and 

country specific rainfall data); 13% of the supply in 2013 came from countries with the most 

growing season precipitation (>400mm). The supply of fruit and vegetables from countries 

likely to face “high” to “extremely high” water scarcity has increased from 40.6% to 53.7% 

over the period 1987 to 2013. At the same time, there has also been a notable increase in 

fruit and vegetable supply from countries classified as facing low to medium-low water 

stress (from 1.5% in 1987 to 10.6% in 2013) (Figure 4a-c).

Consumption of fruit and vegetables by income, age and country (England, Wales, 
Northern Ireland and Scotland)

Analyses of National Diet and Nutrition Survey (NDNS) consumption data did not show 

major differences between country of the UK or sex strata in the percentage consumption of 

crops of which >50% are produced in climate vulnerable countries (i.e. berries, citrus, 

pineapples and papayas) compared to ‘resilient crops’ (e.g. apples and pears [see 

Supplementary Tables 4 and 5 for country and sex specific results]). When stratified by age 

group, there was a positive association between age and consumption of crops 

predominantly supplied by climate vulnerable countries, increasing from 23% of total fruit 

and vegetable consumption in the youngest age group to 32% in the oldest age group (Figure 

5). Average daily fruit and vegetables consumption in the youngest age group (16-24 years 

of age) was significantly lower (3.0 portions) than in the three other age groups (3.7 

portions). Fruit and vegetable consumption patterns also varied by income group, both in 

quantity and type of fruit and vegetables consumed. Whilst consumption of the top-8 fruits 

and vegetables were identical in low-, middle- and high-income households, compared with 

members of low-income households, members of high-income households consumed more 

citrus and berries (26% vs. 23%) (Supplementary Table 6). Fruit and vegetable diversity was 

slightly higher in high-income households with 25 crops making up the top 80% fruit and 

vegetable consumption, as compared to 20 and 21 for middle and low-incomes households 

respectively.

Discussion

The approach used here to map national food supply, both domestically produced and 

imported, enables the assessment of an important aspect of resilience in national food 

systems - dependence on foods produced in climate vulnerable countries. Our analysis 

identified that over the period from 1987 to 2013, fruit and vegetable supply to the UK 

diversified substantially and the domestic supply of fruit and vegetables as a proportion of 

total supply fell. Importantly, we have shown that in 2013 nearly one third of the total fruit 

Scheelbeek et al. Page 5

Nat Food. Author manuscript; available in PMC 2021 May 01.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



and vegetables supply to the UK market (and the majority of novel fruit and vegetable 

varieties) were imported from climate vulnerable countries. Analysis of fruit and vegetable 

consumption patterns in the UK identified that fruit produced in climate vulnerable countries 

were more likely to be consumed in high-income households and by people >50 years of 

age.

Transition towards year-round availability of fruit and vegetable crops from tropical 

countries (37), and in particular changes in supply of fresh vegetables from African 

countries (38), and trade flows for some vegetables (39) have previously been reported. We 

used improved bilateral trade data (33) to disaggregate import data and determine countries 

of origin of production, enabling detailed and comprehensive analysis of fruit and vegetable 

trade for the UK.

Projected climate change will have differing impacts on the global agriculture sector (40). 

Climate change is projected to substantially alter current international food trade flows (41) 

via reductions in agricultural yields in tropical countries and increases (or smaller 

reductions) in yields in temperate countries (42). Furthermore, significant harvest failures in 

fruit and vegetable sectors in the next 10-15 years are not implausible, especially for crops 

predominantly grown in climate vulnerable production areas (21, 22, 43). While specific 

evidence on fruit and vegetables is limited, the 2008 food price crisis showed that food 

shocks in staple crop yields, that were partially weather-related, can lead to protectionist 

responses such as export bans from key exporters (44).

Other changes in global, regional or national economic and/or political systems may further 

redirect patterns of trade to and from the UK. For example, the rapid increase in the import 

of tropical varieties has partly been facilitated by relatively low fossil fuel prices (45). If 

these prices were to increase in the future, for example, due to reduced supply, regulations 

and/or influence of competing energy sources, long-distance trade of fruit and vegetables 

could become less viable. Furthermore, the withdrawal of the UK from the European Union 

at the end of 2020 could lead to major changes in UK fruit and vegetable trade and, 

especially in case of a no-deal scenario, could increase dependency on climate vulnerable 

countries even further (46).

This study is subject to a number of limitations. Alongside 10-20 ‘popular’ crops, many fruit 

and vegetable crops are consumed infrequently and/or in small quantities; therefore, 

analyses were limited to those in the top 80% of fruit and vegetables consumed in the UK, 

assuming that results could be extrapolated to all fruit and vegetable supply. The large global 

datasets used in this study have caveats. Trade data from FAO are dependent on data quality, 

which varies greatly between reporting countries (47). The database (32) adjusted with the 

Kastner et al algorithm (33) provides improved and unique data on country of origin, but the 

model is also subject to several assumptions for which applicability may vary globally. Sub-

national differences in crop origin could not be established, hence the same crops might be 

subject to different levels of climate-related risks within a country [ok? some suggested 

rewording]. The different indices used to determine climate vulnerability of production 

countries are modelled estimates and are subject to a number of assumptions. Even when 

extensively calibrated, their applicability is likely to vary by geographic location. The use of 

Scheelbeek et al. Page 6

Nat Food. Author manuscript; available in PMC 2021 May 01.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



NDGAIN scores for climate change vulnerability is subject to similar limitations and 

assumptions; as scores are assigned at national level, within-country heterogeneity is not 

considered. Fruit and vegetables are often cultivated in more favourable circumstances or 

higher quality land, and so the score may not fully represent on-the-ground conditions in 

production regions, and this could have led to misclassification of climate change 

vulnerability scores at sub-national level.

Our results indicate that a growing proportion of UK fruit and vegetable supply is produced 

in countries vulnerable to climate change. Many of these are already-water stressed, and 

climate change poses additional challenges. Whilst advances in agricultural production are 

expected to increase resilience of these production countries, the high dependency on 

international trade partners could be a risk or a risk diversification strategy for possible 

supply disruptions. The larger the geographical spread of trade partners, the likelihood that 

local or regional supply disruptions will have a large impact on UK imports is reduced. 

However, the increasing dependency on climate vulnerable production areas increases the 

risk of supply disruptions to the UK. As average fruit and vegetable consumption in the UK 

is already relatively low in most population groups, the potential of reduced fruit and 

vegetable availability and increased prices would likely hamper the attainment of 

recommended guideline intake levels. Furthermore, climate change may increase 

perishability of some fresh produce and increase food loss and waste.

Though beyond the scope of this analysis, the impact of UK demand for fruit and vegetables 

on the global environment is an important consideration. For example, approximately 76% 

of the fresh water consumed in the supply of fruit and vegetables to the UK is drawn 

elsewhere, including from countries with a high risk of water scarcity such as Spain, Egypt, 

South Africa, Chile, Morocco, Israel and Peru (48). Large variability in the environmental 

footprints of different cropping systems identifying opportunities for system-wide learning 

to improve food system sustainability (49).

Related to the above, there is an urgent need to explore strategies to address the increased 

vulnerability of UK fruit and vegetable supply. A first major strategy could involve extended 

collaboration and investments in mitigation of, and adaptation to, climate change in 

agriculture – specifically in climate-vulnerable countries. Such actions are especially 

relevant if production is more resource efficient elsewhere and would reduce overall 

resource use and emissions of the UK food system. There are currently no legal restrictions 

on trade with producers in climate vulnerable areas or in areas with unequal access to 

resources. Those countries that produce for export are more likely to have the financial 

resources to ensure stable production, and by sharing natural resources with smaller and 

subsistence farming systems, they may consequently experience even larger production 

challenges in these years. Collaborations between environmental and food system actors 

could enable mapping out a clear overview of resource access and use, for varying sizes of 

agricultural systems, related to food production at sub-national level and thereby highlight 

potential economic and natural capital trade-offs in the production and trade of crops (50).

Shifting to lower reliance on imports would be another possible strategy, and could be 

approached from both production and consumption perspectives. From the production side, 
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the potential for horticultural expansion in the UK could be explored, including novel urban 

agricultural systems, such as vertical and soil-less agriculture, whilst focussing on both the 

potential for increased production and lower environmental impacts. Although scenarios 

vary, climate change impacts could potentially improve the growing circumstances for fruit 

and vegetables in temperate climate such as in the UK (51). Furthermore, although typically 

low at the production side, greenhouse gas emissions of fruit and vegetable supply could 

substantially increase because of increasing distance and changing mode of transport of 

shipment from the producing country to UK markets. An import strategy that seeks to 

minimise adverse effects on producer countries and reduce the environmental footprint of 

imports together with increased local supply would, therefore, also contribute to climate 

change mitigation and wider aspects of sustainability. As with all transformational change, 

economic, environmental, health and other benefits and trade-offs of expanding horticultural 

production should be carefully mapped to assess feasibility and public and political 

acceptability. Any transformational strategies would require extensive collaboration 

throughout the food system to identify tractable solutions.

Methods

Identification of most commonly supplied fruit and vegetables in UK

We used the openly-accessible FAOSTAT data for the period 1986-2013 (the range of years 

for which Food Balance Sheet data and food trade algorithms are available) as the source of 

information on the supply of fruit and vegetables available for consumption in the UK (32, 

33). We selected 1987, 2000 and 2013 (13-year intervals) for data presentation in this study. 

Full data is available in the LSHTM Data Compass repository (See data availability 
statement). To assess how closely these food supply data reflected the fruit and vegetables 

that are consumed in the UK (rather than traded, wasted, used in industrial processes), 

FAOSTAT food supply data from 2013 were compared to food consumption data from an 

overlapping three-year average (2012–2014) of the UK National Diet and Nutrition Survey 

(NDNS (9)). From both data sources, we included food items defined as non-starchy fruits 

and vegetables (52). In the case of dried or processed foods that contain a proportion of fruit 

and vegetables, we assigned a value in grams of ‘primary crop equivalent’ as defined by the 

FAO (32). Food items such as soft drinks, confectionery, cakes and ice cream that may 

contain fruit and vegetables but are not included in “5-a-day” recommendations were 

excluded (Supplementary Figure 2).

The individual level consumption data of UK adults (16+ years) were pooled to calculate 

weighted average per person daily consumption of each fruit and vegetable crop:

Cγ =
∑i

n ∑ϑ
m (Ci, γ, ϑ * Eϑ) * wi

p
(1)

Where: C = average consumption in the population per fruit/vegetable crop; γ = specific 
fruit or vegetable; i= specific individual in the survey; n=total number of individuals in the 
survey; ϑ = specific food item containing fruit/vegetable; m=total number of food items 
containing fruit/vegetable; E = primary crop equivalent conversion factor; w = adjusted 
survey weight; p= total survey population
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We then assessed whether FAOSTAT fruit and vegetable supply data were proportionately 

similar to NDNS fruit and vegetable consumption data and showed that both data sources 

identified a similar list of crops that represented 80% of fruit and vegetable supply (in kg per 

capita per year). For the purposes of this study we therefore used FAOSTAT data as a proxy 

of fruit and vegetable consumption in the UK. Detailed results of these initial analyses can 

be found in Supplementary Figure 3 & Supplementary Notes).

Trends over time in UK fruit and vegetable supply

For each study year, we identified the fruit and vegetables that together comprised 80% of 

total fruit and vegetable supply for consumption in the UK (in kg per capita per year) and 

grouped them into 13 crop aggregates (Supplementary Table 7). Crops that are not 

taxonomically fruit or vegetables, but are commonly consumed as such, including 

mushrooms and legumes, were included in the analyses. Aggregation was based on likely 

within-group substitutions or crops with similar dietary function and aggregate groups were 

a combination of taxonomic families (e.g. Solanaceae) and crop groups (e.g. ‘berries’). The 

remaining 20% of the supply distribution, comprising a large number of fruits and 

vegetables supplied in small quantities, were excluded from the current analysis 

(Supplementary Figure 2). We adjusted supply figures for apples (55% of domestic supply 

and 86% of foreign imports used for non-alcoholic consumption (53)) and grapes (45% of 

supply for non-alcoholic consumption (54)) in order to remove the estimated share of supply 

used for cider and wine production respectively. We did not include the FAOSTAT 

composite categories “other vegetables” (17.9%) and “other fruit” (2.2%) as quantities were 

relatively small and difficult to trace back to country of origin.

Identifying country of production of UK fruit and vegetable supply

Country of production of fruit and vegetable crops supplied to the UK was determined using 

the accounting method developed by Kastner and colleagues (33) with specific calculations 

performed for crops included in this study. In brief, the FAOSTAT databases on bilateral 

trade flows and production (32) were used to estimate the trade of a fruit or vegetable from 

the country of production to the country of final consumption (in this case the UK) 

effectively excluding intermediate countries in which food processing, storage or shipping 

dispatch commonly distort trade data. The method relies on a set of factors to convert 

processed products into primary equivalents and assumes that domestic supply 

(‘consumption’) of a given crop is the result of domestic production plus imports minus 

exports (55). The proportion of domestic production contributing to national consumption of 

each given crop is known, but that proportion remains unknown for its exports. As some 

crops will be imported, processed and exported without in-country consumption, the 

assumption is made that the shares of imports and domestic production are proportional for 

both ‘consumption’ and exports, and therefore consistent production and supply values can 

be established for crops on a worldwide scale (using standard FAO data, by crop category).

The calculations resulted in a database of fruits and vegetables (primary crop by tonnes) 

estimated to have been supplied to the UK (including domestic production) on an annual 

basis. From the database, we selected each fruit and vegetable crop that was listed in our 

established ‘top 80%’ and extracted data on the proportion of total supply by production 
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country. Data for these analyses are available from 1987 to 2013 and here we report the 

results for 1987, 2000 and 2013: results for intermediate years can be obtained from the 

corresponding author. Sensitivity analysis, using a three-year rolling average (1987-1989; 

1999-2001; 2011-2013), showed very marginal differences with single year results 

(Supplementary Figure 4).

Mapping climate vulnerability of the countries of origin of UK fruit and vegetable supply

Countries producing fruit and vegetables for UK supply were assigned a climate 

vulnerability category, ranging from 1 (most vulnerable) to 5 (least vulnerable/resilient), 

based on the NDGAIN country index scores that includes indicators of vulnerability to 

climate change as well as readiness to adapt to climate disruptions (35). Although not 

specifically focussed on agriculture, we used the score as a proxy for national agricultural 

adaptation capacity. Scores are given at a country-level and are not able to account for 

within-country heterogeneity in eco-climatic zones. We used the latest NDGAIN scores 

(2015) and projected them on the trade patterns of all years between 1987 and 2013 (i.e. to 

estimate what proportion of fruit and vegetables would be produced in climate vulnerable 

countries if we currently had a similar import pattern as in each of the analysed years). In 

this way we were able to assess the direction of change (from the 1980s until the 2010s) in 

trade patterns, and hence explore dependency of the UK on fruit and vegetable supply from 

countries with different climate vulnerability scores (35).

Using the reference period 2016-2018, additional analyses of climate vulnerability were 

carried out using proxy measures of direct heat and drought-related stress on fruit and 

vegetable production (data from the National Oceanic and Atmospheric Administration 

(NOAA) database (56)). For these analyses, two indicators were developed for each country 

that supplied fruit and vegetables to the UK: 1) average day-time temperature [categorised 

as: <25°C; 25-30°C; 30+°C] and 2) average precipitation [categorised as <200mm; 

200-400mm; 400+mm] in the main growing season of tomatoes (the most frequently 

consumed crop and selected as a proxy for other fruit and vegetables). A projected water 

stress indicator for 2040 (the ratio of water withdrawals to supply - under a business-as-

usual RCP8.5/SSP2 scenario as defined by the World Resource Institute (57)) – was used to 

assess trends in fruit and vegetable supply from countries likely to face future water scarcity.

Estimating impacts in the UK from supply to consumption

Using the latest available data on dietary intake in the UK (NDNS waves 7 and 8; years 

2014-2016), we performed cross-sectional stratified analysis on fruit and vegetable 

consumption in low-, middle- and high-income households (categorised in tertiles), among 

different age groups (16-25; 26-50; 51-64; and 65+) and by country of the UK (England, 

Wales, Scotland and Northern Ireland). We focused on differences in consumption of 

“climate vulnerable crop groups” defined as >50% of total supply originating from climate 

vulnerable countries.

Data were analysed using R Studio [version 1.2.5033], STATA/IC [version 16.1] and 

Microsoft Excel 2019.
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Figure 1. Change in supply of fruit and vegetables in the UK 1987-2013.
1A. Fruit and vegetable crops supply (g and %) in the UK in 1987, 2000 and 2013. 1B 

Movement of share of crops in the “top-18” (the top 18 most supplied crops to the UK, by 

weight) between 1987, 2000 and 2013. 1C. Percentage of crop families making up total fruit 

and vegetable supply in the UK in 1987, 2000 and 2013.
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Figure 2. Countries producing at least 1% of UK fruit and vegetable supply in 1987 and 2013
identifying share of supply and Notre Dame Global Adaptation Initiative (NDGAIN) 

country score category. The NDGAIN categories are quintiles of the NDGAIN scores (1–

100) based on indicators of vulnerability to climate change as well as readiness to adapt to 

climate disruptions (35). All countries producing fruit and vegetables for UK supply are 

assigned a climate vulnerability category, ranging from 1 (most vulnerable) to 5 (least 

vulnerable/resilient).
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Figure 3. NDGAIN vulnerability index of country of origin of major fruit and vegetable families 
consumed in the UK.
Figure is showing the proportion supply of various crop groups by climate vulnerability of 

supplying country (1987; 2000 and 2013): 1 = extreme vulnerability; 2 = high vulnerability; 

3 = intermediate-high vulnerability; 4 = intermediate vulnerability; 5 = low vulnerability.
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Figure 4. Proportion of fruit and vegetables supplied by production stratified by year for three 
environmental parameters
A) average peak temperatures (°C) in the growing season; B) precipitation over the growing 

season; C) projected water stress by 2040 (WRI-index)
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Figure 5. Proportion of consumption of berries and citrus fruits by age group.
Consumption of the two most “vulnerable” crop aggregates (berries and citrus fruits) in total 

fruit and vegetable consumption - by age group (based on NDNS wave 7&8).
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