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NOTE TO THE READER 

This report provides a medium-term outlook for major EU agricultural markets and 

agricultural income to 2030. It is based on a set of coherent macroeconomic 

assumptions deemed most plausible at the time of the analysis, including the 

continuation of current agricultural and trade policies. The analysis relies on 

information available at the end of September 2019 for agricultural production and on 

an agro-economic model used by the European Commission. 

The analysis of a selected set of market uncertainties accompanies this report in order 

to quantify the potential for variation in the results. Possible variations stem in 

particular from fluctuations in the macroeconomic environment and in yields of the 

main crops and milk. Specific scenarios are also presented for plant-based protein 

intake, GM-free dairy farming, and the African swine fever outbreak in China. 

As part of the preparatory process, an external review of the baseline and the 

scenarios around market uncertainties were conducted at an outlook workshop 

organised in Brussels on 23-24 October 2019. Valuable input was collected from high-

level policy makers, European and international modelling and market experts, private 

companies and other stakeholders, and from international organisations such as the 

OECD and the FAO. 

This European Commission report is a joint effort between the Directorate-General for 

Agriculture and Rural Development (DG AGRI) and the Joint Research Centre (JRC), but 

DG AGRI is responsible for the content. While every effort is made to provide a robust 

agricultural market and income outlook, strong uncertainties remain Ö hence the 

importance given to analysing them. 

In DG AGRI, the report and underlying baseline were prepared by Sylvie Barel, Andrea 
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Marcolini, Daniela Wirth; for the CAPRI baseline: Mariia Bogonos, Thomas Fellmann, 

Mihaly Himics, Jordan Hristov; for the environmental analysis: Maria Bielza; Adrian 

Leip. Franz Weiss, Ad De Roo and Davy Vanham.  

We also appreciate the technical support and experience provided by Marcel Adenauer 
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Please cite this publication as:  EC (2019), EU agricultural outlook for markets and 

income, 2019-2030. European Commission, DG Agriculture and Rural Development, 

Brussels. 

This publication does not necessarily reflect the official opinion of the European 

Commission. 

 ©
 p

ro
xy

m
in

d
e

r_
iS

to
ck 



   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CONTENT 

 Highlights 3 
 Executive Summary 4 
 Abbreviations 7 

 1/  INTRODUCTION - BASELINE SETTING 9 

 Baseline setting and policy assumptions 10 
 Macroeconomic environment 11 
 Uncertainty analysis 12 

 2/  CONSUMER TRENDS 15 

 Drivers behind consumer trends 16 
 Consumer trends 17 
 Scenario: A protein shift in the EU diet 18 
 Organic 20 

 3/  ARABLE CROPS 21 

 Developments in land use 22 
 Cereals 23 
 Protein crops and rice 24 
 Oilseeds 25 
 Oilmeals and vegetable oils 26 
 Sugar 27 
 Sugar - Developments in EU Member States 28 
 Feed 30 
 Biofuels 31 

 4/  MILK AND DAIRY PRODUCTS 33 

 Milk 34 
 Dairy products 36 
 Scenario: 100% GM-free milk 38 

 5/  MEAT PRODUCTS 41 

 Scenario: African swine fever in China 42 
 Meat consumption  44 
 Pigmeat 45 
 Beef and veal 46 
 Sheep and goat meat 47 
 Poultry meat 48 

 6/  SPECIALISED CROPS 49 

 Olive oil 50 
 Apples 51 
 Peaches and nectarines 52 
 Oranges 53 
 Tomatoes 54 
 Wine 55 

 7/  AGRICULTURAL INCOME  57 

 Farm income 58 

 8/  ENVIRONMENTAL ASPECTS 61 

 Planetary boundaries 62 
 GHG emissions from agriculture 63 
 Food system emissions 65 
 Nitrogen footprint 66 
 Water consumption 67 
 Land footprint 68 

 9/  ANNEX  69 

 Uncertainty analysis results 70 
 Market outlook data 72 
 Scenario data: 100% GM-free milk 91 
 References 92 



 

 

 

     

© SolStock_iStock 

HIGHLIGHTS 

 

This report presents the outlook for major EU agricultural markets and for agricultural income until 2030. It is based on a 

set of assumptions deemed plausible at the time of preparation. EU agriculture plays an essential role in delivering the 

European Green Deal outlined in the political guidelines for the 2019-2024 European Commission. In that context, this 

report provides a reliable measure of the contribution of EU agriculture to sustainable food and farming. 

Societal demands will continue to shape agricultural markets over the next decade. People in the EU have increasingly 

pressing and at times conflicting expectations towards food. These expectations extend beyond food affordability to issues 

such as health, origin, convenience, environment, climate change and animal welfare. In addition, public policy choices 

addressing environment and climate change challenges have led to requirements being set in EU and national regulations, 

e.g. on nitrates and pesticides, which encourage the adaptation of production systems, e.g. with more crop rotation. While 

these developments often translate into higher production costs, they also bring opportunities to add value to production 

through increased market differentiation. Alternative production and marketing systems, such as local, organic, GM-free or 

other types of certified production will increase over the outlook period. At world level, supply will grow further �¤ mainly in 

developing countries �¤ but not as fast as demand in these markets. This will create opportunities for EU exports. 

Despite higher competition, the production of cereals is projected to slightly increase for domestic feed and industrial uses, 

and to supply a steady global demand. Production of soya beans and pulses will continue to grow to address feed and food 

demand for locally produced plant-protein products. Sugar production is expected to increase, and so are sugar exports due 

to declining domestic demand. 

The outbreak of African swine fever in Asia is already strongly impacting meat markets, but the implications for the whole 

market over the outlook period are still uncertain. In the short term, the significant growth in demand for Chinese imports, 

especially pigmeat, is expected to push prices up. As Chinese production recovers, prices should fall, leading to a decline in 

domestic pigmeat production. Poultry meat is expected to increase its share of total EU meat consumption, although total 

meat consumption is expected to decline slightly. By contrast, EU and global consumption of dairy products will continue to 

rise, leading to higher milk production in the EU. 

Finally, production of specialised crops is expected to continue to steadily increase and trade in them to generally intensify. 

Domestic consumption of wine is due to further decline, and demand for olive oil is projected to increase in non-producing 

countries. �1�E�B���P�E�F�C�Q���Q�L���A�F�C�C�B�O�B�K�Q���Q�V�M�B�P���L�C���C�O�R�F�Q���>�K�A���S�B�D�B�Q�>�?�I�B�P���T�F�I�I���@�L�K�Q�F�K�R�B���F�K���I�F�K�B���T�F�Q�E���@�L�K�P�R�J�B�O�P�|���@�E�>�K�D�F�K�D���M�O�B�C�B�O�B�K�@�B�P���� 

Projections have been made on the basis of a European Union of 28 Member States, i.e. including the UK. The June 2018 

common agricultural policy (CAP) proposals have not been taken into consideration, as they are still under discussion in the 

Council and the Parliament, and recently concluded free trade agreements that are not yet in force, such as EU-Mercosur, 

are not included. 
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	Environmental policies are not explicitly taken into account in the model. However, the effects of the Nitrate Directive and other environmental rules on water and air quality are factored into the analysis. The effects of ‘greening’ are taken into ac...
	Recent free trade agreements (FTA) already implemented (with Ukraine, Japan and Canada) are included, while the others (with Mercosur, Vietnam and the updated FTA with Mexico) are not. This outlook assumes the Russian ban on European agricultural expo...
	Our projections are based on a purely technical assumption of status quo in terms of trading relations between the EU-27 and the UK. That is justified given the further extension of the period provided for in Article 50 , with a view to allowing for t...
	Macroeconomic assumptions are based on a combination of the European Commission economic forecast for 2019-2021 , and IHS Markit  macroeconomic forecasts for the longer term. The OECD provided additional information and a workshop held in October 2019...
	Source: DG Agriculture and Rural Development, based on AMECO and IHS Markit.
	The trade tensions between the US and its partners, first and foremost China, are a key concern for the world economy. Global economic growth is expected to amount to 2.8% in 2030, with 4.3% in China, 2.1% in the US and 1.4% in the EU.
	Oil prices are a strong driver of agricultural commodity prices as they impact production costs (through the cost of energy, fertilisers and other inputs), and competitiveness and demand for biofuels. In spite of the low economic growth in the EU and ...
	Exchange rates impact European agricultural exports, through a direct effect on competitiveness. As oil prices, exchange rates are very hard to predict, forecasters even project opposing trends for the USD/EUR exchange rate. In this outlook, we used a...
	The next section of this introductory chapter describes in more detail possible developments caused by uncertain oil prices and exchange rates.
	Source: DG Agriculture and Rural Development, based on AMECO and IHS Markit.
	World population growth, as a key driver of demand growth, is expected to slow down to 0.9% per year over the outlook period. The outlook projects a major fall in Chinese population growth from 0.6% in 2010-2020 to less than 0.2% in 2020-2030, and a s...
	Every outlook exercise carries its uncertainties, whether geopolitical, macroeconomic or simply related to unforeseen events or changes. The baseline projections presented in this report are based on a set of plausible assumptions that are the result ...
	For example, in addition to trade policies, the EU milk market is expected to be influenced by two broad trends in the outlook period. First on the consumption side, a shift in preferences for dairy consumption in Asia and elsewhere is expected to inc...
	As discussed above, many factors can affect commodity markets. These can be grouped into those that affect production and those that affect consumption. In this report, market uncertainty is assumed to derive from macroeconomic and yield developments ...
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	The main macroeconomic drivers of market uncertainty are the crude oil price (CV=19.5%) and the exchange rate (3.9%). Crop wise, the main drivers of uncertainty are the yields of sugar beet, rye, soya beans and oats (see Annex).
	Another way to illustrate the uncertainty of a variable is to plot percentiles from its distribution. Throughout this report, 2.5th and 97.5th percentiles are frequently shown in graphs on price projections, highlighting in between dashed lines where ...
	The baseline projects a crude oil price at USD 82.6/bbl in 2030 with a 95% uncertainty range from USD 45.4/bbl to USD 114.3/bbl.
	A similar analysis is carried out for the USD/EUR exchange rate, for which the CV is 3.9%. The CV for exchange rates of other currencies against the USD vary between 1.2% (yuan) and 9.9% (Brazilian real). The 95% uncertainty range around the 2030 base...
	Macroeconomic and yield uncertainty mainly affect crop markets: they directly affect production and related costs, with demand, exports, imports and ending stocks adjusting while markets find a new equilibrium. The crops with the highest degree of mar...
	Macroeconomic and yield uncertainties affect other commodities as well, such as livestock products, mainly through feed markets. Important factors in livestock markets include the world crude oil price and the price of protein meals. However, producer...
	The main driver of uncertainty for biofuels is the crude oil price, which impacts consumption through policies such as the mandatory biofuel blending. Moreover, yield developments in vegetable oil markets affect biodiesel production which is of releva...
	Uncertainties of imports and exports are driven mainly by exchange rates that alter the relative competitiveness of EU commodities on international markets.
	The uncertainty analysis is based on the Aglink-Cosimo economic model, which is a mathematical representation of the global agricultural commodity markets and their links  to one another. In that model, macroeconomic country-specific variables includi...
	A macroeconomic or yield time series which differs from the one going into the baseline will lead to set market outcomes that are different from the baseline values. In the uncertainty analysis, the model is solved for a large number of alternative ma...
	CONSUMER TRENDS
	Food market developments are driven by societal demands but consumers’ behaviours may at times be seen as contradicting their claims. In any event, food remains at the centre of people’s concerns.
	Stable share of food in households’ spending
	EU households spend about 11% of their budget on food, a stable share for the last 10 years. At the same time, after a drop due to the 2008 economic crisis, spending on food services, including restaurants, cafés and canteens increased moderately, to ...
	Challenging consumer demands
	Regarding food safety, 35% of EU citizens are concerned about antibiotics, pesticides, environmental pollutants and food additives . The same survey concluded that 50% of EU consumers pay attention to origin, cost, food safety and taste.
	Consumers have more information available at hand (e.g. apps providing food composition). This leads to changes in their behaviour (e.g. buying less juices because of sugar content) and in recipes by the food industry (e.g. less additives, salt and su...
	Contradicting trends
	Due to these societal concerns, a further move towards more natural products could be expected. However, busy lifestyles favour sales of ready meals, prepared salads and processed foodstuffs, as well as food deliveries. In addition, snacks are also be...
	World grain consumption for animal feed strengthens
	World demand for animal feed will grow, but also for human consumption and industrial uses (biofuel and bio-plastics). The main producing and exporting regions (the Americas, the EU and the Black Sea region) are expected to keep on specialising and in...
	Wheat surplus in the EU as well as maize surplus in the US are projected to increase. Similarly, Latin America is foreseen to sharply increase its production of maize and soya beans to meet an increasing domestic feed demand, but also to target growin...
	Diverging trends in world meat consumption
	The decrease in per capita consumption of bovine meat is projected to continue in many regions of the world (the EU, Latin America and Oceania) but could increase in other parts such as in African and Asian countries. The limited increase in productio...
	By contrast, world poultry consumption per capita is projected to increase. Both the Black Sea region and Asia could reduce its deficit (or become net exporters) while the population growth in Africa would lead to increasing imports. Concerning pigmea...
	Increasing appetite for dairy worldwide
	The EU and the US continue to be at the top of the per capita dairy consumption rankings, reflecting strong dairy culinary traditions. In Oceania, particularly New Zealand, the sector is mainly relying on exports and per capita consumption is expected...

	Note: Figures do not include butter. See dedicated section on ‘Dairy products’ for more details.
	Animal protein (meat, dairy, eggs and fish) plays a major role in EU diets. However, animal production raises sustainability and societal concerns related to environment, climate change, health and animal welfare. Moreover, excessive consumption of an...
	Scenario assumptions
	In the latest OECD-FAO baseline , the EU diet sources 42% of its proteins from plants and 58% from animal products. Under this scenario, this ratio is gradually changed over 10 years to achieve a 50/50 ratio, based on assumptions taken in previous stu...
	Impacts on meat and dairy markets
	The scenario shows that a diet shift towards plant protein would certainly pose challenges to the EU meat and dairy sectors. This decline in EU meat consumption exerts pressure on domestic meat prices, which would decrease by 18% in 2030 compared to t...
	A similar logic applies to the dairy sector, where domestic consumption would also drop by 17% compared to the baseline in 2030. As a result, milk prices would drop by 17%, net exports in milk equivalents would increase by 53% and milk production woul...
	Given the drop in animal production, domestic livestock would decline compared to the baseline. The dairy cow herd would be cut by 3% with milk yield declining by 2%, and the suckler cow herd would decline by 7% in 2030, contributing to the reduction ...

	Impacts on crop markets
	In the arable crop sector, the increase of grains, pulses and other plant-based food for human consumption will not compensate for the decrease in demand for animal feed. Consequently, the EU agricultural harvested area could slightly decline. The soy...
	The decline in demand for feed implies that cereal prices drop by 6% in the EU, and cereal net exports increase by 38% in 2030 as imports decline and exports increase. The EU soya bean producer price increases by 19%, while the producer price of pulse...

	Environmental impacts
	This shift from animal to plant-based protein sources could also generate some potential beneficial impacts on the climate and the environment. For instance, the carbon footprint of the EU agricultural sector would be reduced by 6% (22 million t CO2 e...

	Conclusions
	The impact of the diet shift on production and prices is only partly moderated by the EU’s ability to increase its net export position. Moreover, this scenario does not take into account a potential similar dietary shift in other developed economies, ...
	The assumed ‘New diet 2030’ does not introduce novel plant-based meat alternative products or lab-grown meat products into the diet. Instead, it includes an increased share of cereals, pulses, soya beans, vegetables and nuts in the consumer’s shopping...
	This analysis was conducted at JRC.D.4 (Seville) with the in-house version of the Aglink-Cosimo model and using the global OECD-FAO 2019-2028 baseline as reference (http://www.agri-outlook.org/). How to cite this box: Jensen H. and Pérez Domínguez I. ...

	Further growth in organic demand to boost supply
	Growth rates of organic retail sales have been significant over the last years, and the EU market reached EUR 34.3 billion sales value in 2017 . Demand for organic produce is expected to continue to grow at a sustained rate until 2030. Addressing the ...
	Market differentiation could slow down organic growth
	The annual growth of production is expected to remain strong but lower over the second part of the outlook period , due to challenges for conversion. Market differentiation, such as zero pesticide labelling, could also weigh on the growth of the organ...
	Production of organic arable crops is projected to keep increasing at a faster pace compared to pastures and permanent crops, given that production is strongly lagging behind demand, particularly for feed. This includes mainly cereals and oilseeds, bu...
	Facilitated by increasing availability of organic feed, organic livestock is projected to grow significantly for pigs and poultry. Organic pig production remains however very challenging to implement (e.g. outdoor access) and is projected to remain li...
	In comparison, the share of organic cattle, sheep and goats is already high but their growth is projected to slow down. The number of organic dairy cows is however expected to continue growing at a sustained pace, which could translate into a 7% share...
	ARABLE
	CROPS
	On the supply side, the EU arable crop area is expected to gradually decline compared to the last decade, but thanks to a small growth in yield a slight production growth is expected.
	EU domestic demand for cereals and oilseeds remains driven mainly by feed use, although industrial uses will grow more rapidly. This year’s medium-term outlook shows solid world demand over the outlook period, particularly targeted towards feed. EU ce...
	This chapter provides an overview of the outlook for arable crops (common wheat, durum wheat, barley, maize, rye, oats, other cereals, rapeseed, sunflower seed, soya beans and protein crops) and a number of processed products (sugar, vegetable oils, p...
	Note: Figures for 2010 and 2020 are 3-year averages.
	Agricultural area loss is slowing down
	The EU agricultural area is facing increasing competition from other land uses, such as afforestation and artificial areas (urban areas, roads). However, agriculture remains the largest occupation of land across the EU despite a slow decline towards 2...
	Pasture area is expected to continue to decline, although at a slower pace than in 2010-2020. The decrease should be around 1% of total pasture area, which should reach 59.7 million ha (stable share in the EU agricultural area). The limited decline sh...
	Cereal and oilseed areas on a diverging trend with an increasing use of crop rotation
	The EU cereal area is currently four times bigger than for oilseeds. The cereal area is projected to slightly increase (about 1%) and reach 55.6 million ha, while the oilseed area could lose about 200 000 ha to reach 11.4 million ha (see section on ‘O...
	Crop rotation is key in farming practices and helps to maintain soil quality, in particular for nutrients’ presence in soils. Furthermore, to cultivate wheat after rapeseed is recognised as beneficial, insofar as it breaks the pest cycles. Crop rotati...
	Slow yield developments in the EU
	The yield gap between EU Member States is due to further close in the outlook period. Yields are impacted by factors linked to public policy, such as a more restricted use of chemicals and technological progress in plant breeding, as well as by the in...
	Note: Figures for 2020 and 2030 are 3-year averages.
	Area and yield developments result in an increase in total grain production
	Dynamic EU domestic consumption
	The EU remains a key player in global grain trade, but faces increasing competition
	Source: DG Agriculture and Rural Development, based on Eurostat.
	EU protein crops production still on the rise
	EU market expected to grow
	Increasing consumption of rice
	Note: Percentages show growth compared to 10 years before.
	Declining oilseed area and production
	The EU oilseeds area is projected to decrease slightly to 11.4 million ha in 2030 with diverging trends within the oilseeds complex. The rapeseed area is expected to continue its declining trend, especially in eastern EU Member States. It could drop t...
	Overall, production of oilseeds could remain at the level of the 2017-2019 average , at 32 million t, with a substantial increase of soya beans production that could hit 4.1 million t at the end of the outlook period (20% of total soya beans use in th...
	Domestic consumption remains strong with increasing imports
	The crushing industry is responsible for more than 90% of EU oilseed consumption. This should remain stable over the outlook period. Total consumption could slowly rise by 0.4% per year towards 2030, with a similar rise in total volumes crushed (see s...
	The EU will remain active in global oilseed trade, in particular for soya beans imports. Soya bean imports are expected to rise in the beginning of the outlook period to meet increasing demand for pigmeat production before stabilising towards the end ...
	African swine fever (ASF) as well as the ongoing US-China trade tensions have had a significant effect on the soya world market (re-routing) and on the world price. The soya bean price has been negatively impacted but is expecting to recover in the lo...
	Expansion of EU crushing is slowing down
	Oilmeals are widely used by the feed industry as high-protein feed material (see section on ‘Feed’). Meals are by-products of the oilseeds crushing for oil production. The total volume of oilseeds crushed in the EU is expected to slowly rise (+0.3%) f...
	Rapeseed should remain the main crushed commodity in the EU thanks to ample availability. Close to 23 million t of rapeseed could be crushed in 2030. At the same time, soya beans are expected to continue gaining some share in total volumes crushed. 18...
	Imported meals continue to decline
	The total EU volume of imported meals has been declining, but is now stabilised at around 23 million t per year. With the constant rise in domestic meal production, imports could slowly decline over the outlook period. It is projected that the EU will...
	Stable production of vegetable oils
	Vegetable oil production in the EU is projected to grow slightly by 0.2% per year and reach 16.7 million t in 2030. Besides the increasing meal demand for animal feed, market prospects for vegetable oils are limited. The development of the biofuel mar...
	Human consumption of palm and sunflower oil is also significant. Over the outlook period, sunflower oil, the most favoured oil in retail and food services, is facing increased competition from other oils, such as rapeseed oil. Palm oil use in food is ...
	Growing sugar production driven by increasing yields
	Rising EU sugar surplus increases EU exports
	Continuing downward pressure on consumption
	Stable sugar production in major producing EU Member States, despite factory closures
	Source: AGMEMOD simulation.
	Only moderate growth of isoglucose production concentrated in eastern European Member States
	Source: AGMEMOD simulation.
	Overall negative trend in total sweetener consumption, limited growth in some southern EU Member States
	Source: AGMEMOD simulation.
	No significant changes in regional net trade pattern at EU Member State level
	Source: AGMEMOD simulation.
	1) Net trade volume < 10% of production.
	Low-protein feed remains the primary material for EU compound feed
	Low-protein feed is feed material with less than 15% protein content. It includes main grains (wheat and coarse grains) as well as cereal brans and molasses. It represents almost 60% of the raw materials used in feed (in volume), and is largely compos...
	Medium-protein feed are feed ingredients with a protein content between 15% and 30%. They include pulses such as field peas and broad beans, as well as corn-gluten feed and distillers dried grains. Pulses are increasingly used in the feed rations but ...
	High-protein feed, such as oilseeds meal, fishmeal and skimmed milk powder, contains more than 30% protein. Around 57 million t of high-protein feed is expected to be consumed in the EU in 2030. Soya bean meals are expected to remain at the top of thi...
	On the demand side, the market is driven by increasingly ambitious consumer expectations on farming practices, environmental and ethical considerations, but also on origin and animal welfare. This could stimulate the feed market and foster market diff...
	Note: The accounted share of biofuels towards RED II targets includes double-counting of advanced biofuels and of biodiesel from waste.
	Declining use of palm biodiesel lowers biofuel supply
	Declining conventional fuel and biofuel consumption
	MILK AND
	DAIRY
	PRODUCTS
	This chapter presents the projections for the milk and dairy markets.
	By 2030, EU milk production growth will slow down due to increasing environmental requirements and further differentiation of dairy products demanded by consumers (e.g. organic, pasture-based, local). Further yield gains will allow for dairy herd redu...
	The price gap between skimmed milk powder and butter is expected to get back to normal, leading to an increase in the EU raw milk price, stimulating production growth and reflecting the growing importance and higher share of value-added products.
	Increasing self-sufficiency in many developing countries will slow down global import dairy demand growth. Nevertheless, the EU is projected to remain a leading global dairy supplier.
	Sustainability requirements to limit milk production growth
	Besides sustainability requirements, increasing social demands will lead to a further differentiation of products produced in different production systems. For example, EU organic milk production is assumed to increase to 7% of EU milk production in 2...
	The increasing demand for quality and authenticity is also likely to lead to a growing number of consumers buying food on farmers’ markets, directly at the farm or via other community-supported schemes. This may reverse the currently declining trend o...
	EU production growth ahead of main competitors
	Strong domestic and global demand for EU cheese
	Increasing EU exports of fresh dairy products
	EU butter prices back to previous levels
	Protein-to-fat price ratio back to previous level and milk price increasing
	EU SMP and whey strong on world market
	Growing demand for other dairy products and processed products with dairy ingredients
	The increasing demand for products’ differentiation has major implications on production systems. In the dairy sector, besides organically-produced milk, pasture-based and others, GM-free labels are gaining market shares.
	In some EU Member States (Austria and Sweden), 100% of milk is produced without genetically modified (GM) feed. In Germany (biggest EU milk producing country), around half of the raw milk is GM-free. In addition, organic milk, which is also GM-free, h...
	Nowadays, in order to satisfy protein feed demand, EU dairy farmers rely largely on imported GM protein feed, particularly soya. Therefore, turning GM-free implies changes in feeding strategies, in particular substituting imported GM soya with other p...
	To assess the EU market implications of an increasing demand for GM-free dairy products, this scenario analyses a hypothetical case where the EU fully transitions to 100% GM-free milk production within four years.
	According to the EU Feed Protein Balance Sheet for 2018/2019, 77% of total feed consumption in the EU is produced domestically. However, oilseed meals, which contribute to around a quarter of the total EU feed use, are mostly imported and only 26% is ...
	Scenario assumptions
	To simulate the transition, in 2020 it is assumed that the supply of GM-free milk targets first the demand for drinking milk, organic production and the countries already GM-free, i.e. around 25% of EU milk production. In the following years, the shar...
	This shock does not take into account that part of the imported soya for cows could be re-directed to other livestock sectors, and vice versa for other feed stocks (e.g. rape meal). In addition, it assumes that other imported feed stocks are non-GM. T...
	Impacts on crop markets
	By turning 100% GM-free, the composition of dairy feed turns into 13% less soya meal, 9% more meal from other oilseeds (rapeseed and sunflower in particular) and 5% less cereals. The EU soya bean area increases by 51% (+0.6 million ha) and the pasture...
	As a reaction to increasing demand, the EU price of soya beans experiences a substantial increase of 53% whereas the rapeseed and wheat prices increase more moderately by 8% and 3%, respectively.
	The EU trade balance (exports - imports) for other oilseeds and meals (e.g. rapeseed and sunflower seed and –meal) as well as cereals is expected to worsen because of the reduction in soya bean and meal imports. The increase in imports of other oilsee...
	Note: Feed consumption in 1 000 t, land in 1 000 ha and prices in EUR/t.
	These important changes in feed rations lead to a modest decline in milk production of 0.5% or 886 000 t as the impact on yield is low (-0.2%). Beef and veal production, which is closely linked to milk production, decreases by 1.3% due to a reduction ...
	Conclusions
	The outcome of the scenario is consistent with literature suggesting that a switch to GM-free feed in the dairy sector would have substantial impacts on land use, whereas the effects on milk and beef markets could be fairly modest. Simulating a switch...
	There are a few quantitative studies assessing the importance of GM-feed. For instance, Issanchou and Gohin (2019)  report a 27% increase in French soya bean production and a 24% increase in the producer price resulting from an approximate doubling of...
	The outbreak of African swine fever in Asia is having a strong impact on meat markets, leading to major uncertainties in global developments. In the short term, significant growth in Chinese meat demand is expected to divert trade to China, particular...
	EU meat consumption is projected to fall modestly, driven by social, ethical, health and environmental considerations. Lower pigmeat supply on the EU market could lead to further consumption shifts between meats. Poultry meat is expected to continue g...
	This chapter begins with the results of a scenario that simulates the impact of the potential pigmeat production disruptions on China. It then looks at global and domestic meat consumption, and finally gives projections for the different meats:  pigme...
	MEAT
	PRODUCTS
	African swine fever (ASF) is a viral disease of pigs and wild boars. Healthy animals may become infected by direct contact with infected pigs, wild boars and contaminated farm equipment or by ingestion of contaminated material (e.g. carcass disposal, ...
	ASF has become endemic in China (mainland) in less than a year. National authorities have been implementing various measures not only to stop the disease from spreading but also to stabilise regional pigmeat supplies and prices. Notwithstanding the pr...
	Against this background, this section presents key results from the simulation of potential pigmeat production disruptions in China. Two scenarios are considered (see Graph 5.1), that include both a 25% drop in 2019 and a further 15% drop in 2020, and...
	In 2020, Chinese pigmeat production may see a record low of 34.5 million t. Supply and pig herd will likely not return to the pre-ASF levels of 54 million t and 440 million heads before 2025 (scenario ‘faster recovery’). Smaller farms will likely keep...
	The protein supply gap caused by higher pigmeat prices has already stimulated a search towards alternative sources of animal protein in 2019. This situation is expected to continue (see Graph 5.2). The substitution effect will materialise with more po...
	(11 kg) and a partial compensation with other meat types (3 kg). Depending on the scenario, meat consumption may or may not return to pre-ASF levels; in the latter case, a gap of at least 3 kg/capita will remain throughout the outlook period.
	China’s imports will not stop growing any time soon potentially remaining above pre-ASF levels by 2030 (scenario ‘slower recovery’; see Graph 5.3). According to the scenario results, in the short term about one third of the production gap of 20 millio...
	It is generally expected that China’s pigmeat sector will overcome the ASF crisis, with more consolidated and vertically integrated units in a decade. For this to happen, the government is actively revisiting, planning or implementing biosecurity and ...
	World consumption and import demand increase …
	According to the latest OECD-FAO projections, world meat consumption  is set to grow by 46 million t between 2019 and 2030, reaching 374 million t, or 35.7 kg per capita . This represents an increase of nearly 1 kg per person. However, the average ann...
	… but major uncertainty over the impact of ASF in Asia
	Due to the recent outbreak of African swine fever (ASF) in Asia, there is a lot of uncertainty about the future world meat import demand. China is already the largest export destination and this will only become bigger, not only for pigmeat, but for a...
	In 2014, Russia introduced sanitary and economic import restrictions on a range of agricultural products from several countries, including the EU. These restrictions have been extended until 31 December 2020 and no or only a very partial recovery of E...
	Slight decline in EU meat consumption, with a changing consumer meat basket
	Meat consumption per capita in the EU has so far been on an upward trend. After the economic crisis and a dip in 2013 (due to the restructuring of the dairy sector, new regulations affecting the pigmeat sector and tight meat supply in general) consump...
	EU meat consumption is expected to decline from 69.8 kg to 68.7 kg per capita by 2030 for several reasons: growing social and ethical concerns, environmental and climate worries, health claims, an ageing European population (eating smaller portions) a...
	Other trends in meat consumption are to be considered: changing dietary patterns (flexitarians, vegetarians and vegans), especially among young consumers; the increasing importance consumers attach to the origin of meat and how it has been produced (o...
	Overall, the downward trend is not visible yet in the available statistics. Diverging trends across EU Member States make the assessment at EU level even more difficult. Although the factors outlined above will very probably result in a future downwar...
	Source: DG Agriculture and Rural Development, based on TAXUD customs surveillance data.
	ASF outbreak in Asia will lead to production growth and soaring trade in the first years of the outlook period
	The pigmeat outlook is particularly uncertain this year given the severe impact of African swine fever (ASF) on the supply of several Asian countries, particularly China. By the end of 2020, Chinese production is expected to fall by more than 35% comp...
	EU pigmeat production is limited by public policy choices stemming in particular from environmental concerns in several EU Member States (e.g. Germany and the Netherlands), and by the ASF risk in central and eastern Europe. However, the current surge ...
	EU pigmeat exports have already risen significantly in 2019, driven by Chinese demand. Shipments should remain high over the outlook period, peaking around 2022, and falling as Chinese supply recovers. However, EU exports are expected to remain higher...
	Pigmeat consumption per capita is already declining in some EU Member States, as consumers tend to favour poultry, which is cheaper and perceived as a healthier choice. The high prices in the first years of the outlook period should accelerate this tr...
	EU pigmeat prices are already rising in 2019 following Chinese demand, and should still rise in 2020. Prices should remain high until Chinese production recovers, and may fall sharply depending on the speed of the recovery and how much the production ...
	Note: Production corresponds to gross indigenous production; trade includes live animals.
	Decline in cow numbers determines beef production potential
	Recent developments in the suckler cow herd have been influenced by the voluntary coupled support in some EU Member States and the low profitability of beef production. The last two livestock surveys showed a decline in the main producing EU Member St...
	Beef consumption in the EU is expected to resume its downward trend, from 10.6 kg to 10 kg per capita between 2019 and 2030. These figures hide different developments across the EU: consumption should remain relatively stable in EU-N13 at a level of 4...
	EU exports expected to improve thanks to trade opportunities
	Competition on the world market is severe, both for live animals and meat. Exports of live animals are expected to gradually decline because of a lower demand from Turkey and animal welfare concerns. Thanks to the trade agreement with Japan, new niche...
	EU beef prices to follow world price developments
	Ample supplies from Brazil, the US and Argentina will continue to put downward pressure on world and EU beef prices in the coming years. In the second half of the outlook period, beef prices should rise due to a deceleration in world production.
	Source: DG Agriculture and Rural Development, based on Eurostat.
	Note: Production corresponds to gross indigenous production; trade includes live animals.
	Production and consumption to stabilise
	Sheepmeat production is expected to remain relatively stable during the outlook period, between 950 000 t and 965 000 t, supported by the implementation of voluntary coupled support in most sheep-producing EU Member States. Production will remain conc...
	Sheepmeat consumption is expected to rise to 1.8 kg per capita by 2030. This constitutes an increase around 100 g per person or +6% compared to 2019. Sheepmeat consumption, which is the lowest compared to other meats, is also relatively less affected ...
	EU trade limited by global competition
	EU exports of live animals are expected to slowly decline over the outlook period to 40 000 t (-34% compared to 2019), and focus on destinations in the Mediterranean area. Exports of meat will be low due to the tough international competition. Austral...
	Prices reduced followed by recovery
	After the 2018 peak, EU prices are expected to follow a downward adjustment, followed by a recovery in the second half of the outlook period, similarly to the world market price. A significant gap between the EU and the world price (New Zealand) will ...
	Source: DG Agriculture and Rural Development, based on Eurostat (forecast from October 2019).
	Poultry production growth to continue
	EU poultry meat production is driven by EU consumer demand. This demand has been rising consistently for many years, as consumers enjoy the advantages of the product (affordability, convenience, healthy image and limited GHG emissions), and production...
	In the last decade, EU poultry production grew at a yearly average of 3%, and it should continue growing in the first years of the outlook period while high domestic pigmeat prices favour poultry meat. Production growth will be faster in the EU-N13, w...
	World import demand for poultry meat is expected to grow strongly in the first years of the outlook period, as poultry replaces less abundant and expensive pigmeat. Demand should grow particularly in ASF-affected countries (China, Vietnam, the Philipp...
	EU poultry imports have been falling in the last two years, due to sanitary restrictions on shipments from Brazil, but they have begun to recover in 2019. Over the outlook period, total imports should grow gradually to close to the total volume of TRQ...
	Poultry meat consumption should continue growing in the EU, particularly in the first years of the outlook period, and reach 26.6 kg per capita by the end of the outlook period.
	EU poultry meat prices are expected to remain stable over the outlook period, as production quickly follows changes in demand.
	SPECIALISED CROPS
	This chapter looks into a selection of specialised crops: olive oil, fruit and vegetables, and wine. Unlike commodities covered in other chapters, these sectors are not included in the Aglink-Cosimo model, and projections are largely based on expert j...
	Due to the large degree of differentiation within these markets, these sectors cannot be covered in full. For fruit and vegetables in particular, projections are limited to apples, peaches and nectarines, oranges and tomatoes. Other specialised crops,...
	Overall, specialised crops are expected to continue their recent trends and trade is generally due to intensify. Domestic consumption of wine could further decline, while demand for olive oil is expected to increase in non-producing countries. Health ...
	Source: DG Agriculture and Rural Development, based on Eurostat (Farm Structure Survey).
	Production expansion driven by increasing yields
	In recent years, higher than average olive oil prices and lower profitability of alternative crops has led to an expansion of the areas of olives for oil (mainly irrigated, intensive or super intensive) in the Iberian Peninsula. By contrast, the expan...
	Nevertheless, productivity is expected to be the main driver of production growth. This is mainly due to increasing yields, resulting from new plantations, irrigation systems and continuously improving agronomic conditions of trees. The speed of chang...
	By 2030, the EU’s olive oil production is expected to grow by around 400 000 t (+1.1% per year on average). It is expected to grow at the fastest rate in Portugal (+88% compared to the trimmed average for 2014-2018). Growth is also expected in other M...
	Farm succession will remain a challenge, particularly in Italy and Greece, where most farms are smaller than 5 ha, and where around 70% of the owners of these small farms are 55 years and older.
	Growth in demand outside main producing countries
	Factors that could influence future olive oil consumption include the increasing popularity of eating out and of convenience food, and younger generations’ concerns about their health and the environment. In the EU’s main producing countries, the decl...
	The growth potential of EU exports is high (+3.3% per year on average) due to the lower per capita consumption in many parts of the world. Targeted promotion campaigns are expected to play a role in increasing trade to traditional and new export marke...
	Stable production with increasing quality
	The EU’s apple production is projected to remain stable over the outlook period at 12 million t driven by a decreasing area (-0.8% per year) and an increasing yield. While these developments are expected to take place in all apple producing countries,...
	Decline of EU apple consumption slowing down
	By 2030, the increased number of apple varieties, which better reflect consumers’ diverse preferences, and improved quality are expected to result in a slowdown in the decline in consumption (-0.1% compared to -1% in the previous period). The decline ...
	EU exports of fresh apples to grow moderately
	Exports of fresh apples are expected to continue to grow but at a slower rate than in the past (0.7% per year, compared to 3.6% in the previous period). Despite the opening of new markets and the expected increase in quality, the growth in exports rem...
	Low prices pushing production down
	The EU’s production of peaches and nectarines is concentrated in four Member States (Spain, Italy, Greece and France) which accounted for 97% of EU production in 2019/2020. By 2030, the EU’s production is expected to stabilise at around 4 million t (-...
	The EU’s production of peaches for fresh consumption (around 85% of total production) is projected to decrease by -0.4% per year to around 3.3 million t by 2030, driven by a (further) restructuration of the sector in Spain after a production boom betw...
	In the highly competitive EU market, low prices particularly in Spain, Italy and Greece are expected to maintain the area decline (-3% per year up to 2030, similar to the decline of the last seven years). In France, where 90% of the production is sold...
	High variability in consumption of fresh peaches and nectarines
	The EU per capita consumption of fresh peaches and nectarines increased by around 4% per year during the last five years, due to high availability and low prices. However, it is expected that EU per capita consumption will decrease over the outlook pe...
	By 2030, exports of fresh peaches and nectarines are expected to slowly grow (+0.4% per year) after a fall of 11% in 2014-2019 because of the Russian ban. Imports, mainly outside the production season, are expected to increase in line with the trend o...
	Stabilisation of area and production
	While there has been a steady decrease in the EU’s orange tree area in recent years, it is projected to stabilise over the outlook period. Only minor improvements to yields are expected given that the latest planted orchards have now reached maturity ...
	High dependency on imports of juices
	The EU is highly dependent on imported orange juice (both concentrated and non-concentrated). It accounts for over 80% (in fresh equivalent) of juices consumed in the EU. While proportionally imports will remain high, the overall quantity of imported ...
	Switching preferences between processed and fresh
	While overall consumption per capita of oranges (fresh and processed) has been decreasing (-2% per year in 2008-2018), there has been an increasing preference for fresh over processed over the last decade. While the per capita consumption of oranges (...
	EU tomato production stable but with more added value
	By 2030, the EU’s production of fresh tomatoes is expected to remain stable compared to the 2014-2018 trimmed average, at around 7 million t. The increasing yield driven by the extension of the production seasons is partly offset by an increasing shar...
	By contrast, the EU’s production of tomatoes for processing, which is a separate production stream, is expected to increase by 0.3% per year over the outlook period. The growth is expected to be mainly driven by increasing yields, particularly in the ...
	Slightly increasing demand for processed tomatoes
	The EU per capita consumption of fresh tomatoes is expected to remain stable in absolute value (around 14 kg), but with an increasing share of small tomatoes and other varieties with higher added value.
	The apparent per capita consumption of processed tomatoes, is expected to slightly increase to 21 kg by 2030 (in fresh tomato equivalent; +0.3% per year). This growth is mainly driven by increasing demand for convenience food and processed foodstuffs ...
	Improved quality driving EU export growth
	EU exports of fresh tomatoes are expected to increase over the outlook period (+3.6% per year). Imports of fresh tomatoes have significantly increased over the last decade (+3% per year) and are due to continue to grow but at a slower pace (+1% per ye...
	The EU has been a net exporter of processed tomatoes since 2017. Italy is projected to maintain this position, with expected growth of exports to be stronger (+0.9% per year) than the growth of imports (0.7% per year).
	Source: DG Agriculture and Rural Development, based on Euromonitor.
	Diverging consumption trends
	The EU is the largest consumer of EU wines (80% of EU production) with five Member States (France, Italy, Spain, Germany and the UK) accounting for over 70% of the EU wines consumed. Driven by health concerns and changing consumption patterns, the EU’...
	The overall declining consumption of wine, together with a further expected decline of the use of vinified production for ‘other uses’ (e.g. distillation and the production of ‘processed/elaborated products’) is projected to lead to a decline in total...
	Slowdown in growth of EU exports
	EU exports have grown strongly over the last decade (+6.1% per year). While the volume of exports has recently stabilised, their value has continued to grow. Despite strong competition from wine producing countries outside of the EU and possible trade...
	Further decline in EU area and production
	Due to the decline in EU demand and the slowdown of trade, the EU’s wine production is projected to decline to 155 million hl (-0.5% per year) by 2030, although with annual variability due to climate conditions. The main reason for this decrease is th...
	AGRICULTURAL INCOME
	This section analyses how changes in agricultural markets over the outlook period affect farmers’ income. The analysis is based on current assumptions, and includes agricultural sectors not explicitly covered by this outlook exercise. The current publ...
	At EU level, the analysis shows a slight increase of the agricultural income per annual working unit (AWU) in nominal terms throughout the outlook period, despite higher energy prices that affect feeding expenditure. The income gap between the EU-15 a...
	The continued labour outflow from agriculture to other sectors, due to structural changes at EU level, is expected to slow down. Increasing diversification of the job profiles of both agricultural workers and farm managers is expected, as well as chan...
	Note: A moving 3-year average is applied.
	Value of agricultural production will rise
	Feeding costs and contractual staff on the rise
	Farm labour force is moving away from traditional family farms
	Source: DG Agriculture and Rural Development, based on Eurostat.
	Note: The decline from 2021 is largely due to the fall of EU pigmeat prices after the rises in 2019-2020, but also to the decrease of pigmeat production from 2023 (particularly in the EU-15), and the lower prices in the commodity markets (e.g. wheat, ...
	Agricultural labour force is changing in nature
	In 2016, the ratio between farm managers older than 45 and those younger was four to one. While the number of farmers aged 45+ stabilised between 2010 and 2016, the number of younger farmers has steadily declined. The generational renewal is a tremend...
	This development increases the need for contracted staff (engaged through a contract provider, not hired staff) to perform specific tasks. Farm managers can find this particular labour force through their personal network or through employer organisat...
	The profiles of both agricultural workers and farm managers can become increasingly diverse, and their transfer between economic sectors more fluid. As evidenced in the Actif’Agri report, the backgrounds and education of farmers entering the sector ar...
	The nature of farm managers’ work is also evolving rapidly alongside technological progress in machinery and equipment, and better decision-support tools. It is expected that ‘Farming 4.0’ – the combination of digital and precision agriculture – will ...
	This chapter presents an environmental analysis of the medium-term developments of EU agricultural markets based on a set of environmental and climate indicators. These indicators include farm and food chain greenhouse gas (GHG) emissions or carbon fo...
	The environmental analysis is based on the 2019 CAPRI baseline, which provides a medium-term outlook for the year 2030 for the EU and global agricultural commodity markets. The baseline provides harmonised projections for the main agricultural commodi...
	Although requirements laid down in the CAP, and EU and national environmental legislation are implicitly taken into account (e.g. limitation of the number of animals, change in production, etc.), this modelling analysis does not explicitly take into a...
	ENVIRONMENTAL ASPECTS
	Planetary boundaries: keeping the planet in its safe operating space
	Improving environmental sustainability requires tackling environmental threats on air, water, land, biodiversity, soil and marine resources, as well as on the climate. For instance, those caused by greenhouse gases and nitrogen. Planetary boundaries i...
	As of 2009, the planetary boundaries for biogeochemical flows and biosphere integrity have been exceeded, while others are in imminent danger of being crossed, namely earth surface change and climate change. While countries are making efforts to fight...
	How can we measure if ‘we’ as a society or as citizens are living within the planetary boundaries? Inventory approaches such as those taken by the United Nations Framework Convention on Climate Change (UNFCCC) use a sectoral approach quantifying emiss...
	In this chapter we will look at some members of the ‘environmental footprint family’ and assess the pressure of the EU food system on the environment within the EU: carbon footprint, nitrogen footprint, water footprint and land footprint.
	Which units are appropriate for quantifying environmental footprints?
	Generally, footprints are measured per kg of product (e.g. for carbon footprint, kg CO2 equivalents / kg product). This would be the most intuitive method, as statistics are commonly given in fresh weight. However, other metrics might be preferred as ...
	Nitrogen is a special case as this nutrient is both a critical input for crop and livestock production, but also one of the key macro-nutrients in a nutritious diet. Measuring the nitrogen footprint in kg of nitrogen emission per protein (or of nitrog...
	GHG emissions
	The projection of greenhouse gas (GHG) emissions  decreases very slightly between 2012, the year used as a reference for the environmental baseline, and the CAPRI projection for 2030. It must be reminded that this modelling analysis represents an over...
	Life-cycle assessment methodology: Quantifying the carbon footprint in the CAPRI model
	The method of calculating GHG emissions used in the CAPRI model follows the logic of the UNFCCC. It estimates emissions by production activity, and assigns them to the land, animals and regions where the emissions are created. A life-cycle assessment ...
	The emissions from primary products that are destined for human consumption are taken into account at the level of primary products (e.g. wheat). However, if the primary products are used as input for another agricultural production, they are allocate...
	Currently, only agricultural CH4 and N2O emissions plus emissions from the production of mineral fertilizers have been included in the analysis. Emissions from energy (electricity, fuel for tractors, transformation of feed in animal concentrates, etc....
	Farm gate GHG footprint
	In this section we show the farm gate footprints  of GHG emissions (GHG emissions in the rest of the food chain will be analysed in the next section). An animal product’s footprint is calculated on the basis of carcass weight. A footprint expressed pe...
	The highest GHG footprint per 100g protein is found to be for ruminants’ meat, followed by dairy products. Consideration of carbon sequestration in grassland and emissions from indirect land-use change would decrease the footprints from grassland rumi...
	The projected average farm gate footprint for the agricultural commodities produced in the EU (including exports and imports of intermediary products, but not imports of final products) is more than 500 million t CO2 eq. Divided by the population, thi...
	The farm gate footprint differs significantly between the production and the consumption of products. Those countries producing higher amounts of beef and veal or dairy products have higher production footprints, but the consumption footprints can be ...
	Source: DG JRC, based on the 2019 CAPRI baseline.
	Source: DG JRC, based on the 2019 CAPRI baseline.
	Food system emissions types
	In addition to the emissions calculated in the farm gate footprint, food system emissions include emissions and sequestration from land use and land-use change (LULUC ), processing, transport, packing and retail of foodstuffs . Poore and Nemececk (201...
	However, there are important differences between products due to factors such as: (i) transportation distances; (ii) transformation processes undergone before retail; (iii) the choice of the package material; and (iv) the need of cooling during storag...
	Food system GHG footprint in the EU
	To compare the EU food systems footprints with global data from the Poore and Nemecek database, CAPRI results are complemented with emissions from LULUC for feed imports by Weiss and Leip (2012) and with post-farm world average values by Poore and Nem...
	Nitrogen footprint per kg of protein
	Agricultural activities cause nitrogen in the form of ammonia, nitrous oxide and other nitrogen oxides to be emitted to the air, causing air pollution. These emissions also affect water, through leaching and runoff, leading to high concentrations of n...
	The nitrogen footprint at farm gate production of animal products is around 10 times that of crops. The highest nitrogen footprint is for beef. This is because of the lower productivity of beef compared to that of pig and poultry meat due to the rumin...
	The nitrogen footprint of crops is lower for pulses than for cereals. This is due to lower nitrogen emissions obtained from biological nitrogen fixation in leguminous crops and to their high relative content of protein. In the EU, wheat is a major sou...
	Source: DG JRC, based on the 2019 CAPRI baseline.
	The EU’s average nitrogen production footprint is close to 250 g N per kg of produced edible protein, while country values range from less than 100 g/kg to more than 400 g/kg. High nitrogen footprints are found in Ireland and Slovenia due to their hig...
	Nitrogen footprints are a good measure of nitrogen-use efficiency of products and diets, but do not directly quantify the impact on water and air. This depends on many other factors, such as how much of the nitrogen is reduced during air or water tran...
	Water footprint per kg of product
	As defined by the Water Footprint Network  ‘the water footprint measures the amount of water used to produce each of the goods and services we use’. It can be measured for a single process (e.g. growing rice), for a product, for a company, etc. It can...
	It is useful to differentiate water from precipitation (green water), water used for irrigation from surface water (rivers and lakes) and groundwater (blue water). An irrigated crop can have a green and blue water footprint at the same time, which wil...
	Mekonnen and Hoekstra (2011)  have estimated water footprint factors by country and by a large number of products. Based on their data, the average water footprint of meat is around 5 000 l/kg of product for ruminants and 1 000 l/kg for poultry meat. ...
	Water footprint for EU production and EU imports
	The total water footprint of EU agricultural production projected for 2030 amounts to 610 billion m3 of water, of which approximately 15% corresponds to imported intermediate products from non-EU countries. Plant products for final use are responsible...
	A high water footprint in a region does not necessarily mean a water problem, as water stress depends on the relation between water consumption and water availability, in particular precipitation (Vanham et al. 2018). However, if products with a high ...
	In some cases, fulfilling water requirements results locally in groundwater aquifers being depleted and river flows dropping below critical minimum flow conditions. Also the water temperature of the remaining river flows is occasionally too high. This...
	Land footprint per kg of product
	The land footprint measures the surface area needed to produce a product. For crops, it is close to the inverse of the yield, but also includes the land required for agricultural inputs, such as manure utilised as fertiliser. The land footprint of ani...
	Animal products require more land per kg of product, particularly those from grazing animals. Among plant products, protein crops (pulses) and oleaginous crops have the highest land footprint, being also those with lower yields and usually a higher nu...
	Land footprint per capita
	The average EU consumer will require 0.30 ha of land to produce the animals and crops they consume in one year (CAPRI baseline 2030). This calculation is based on consumption projections to which production factors are applied, and calculated with a ‘...
	The average land footprint per capita is higher than the rest of the EU in northern Europe and in the Mediterranean due, respectively, to the higher proportion of animal products in the diet and to more extensive production systems. In western Europe,...
	The land footprint gives an indication of the possible pressure on land increasing the (indirect) risk of deforestation and land fragmentation into natural habitats. The share of permanent grassland is however an important element for biodiversity.
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	TABLE 9.6 EU area under arable crops (million ha)
	TABLE 9.7 EU cereals market balance (million t)
	Note: the cereals marketing year is July/June.
	TABLE 9.8 EU wheat market balance (million t)
	Note: the wheat marketing year is July/June.
	TABLE 9.9 EU coarse grains market balance (million t)
	Note: the coarse grains marketing year is July/June.
	TABLE 9.10 EU common wheat market balance (million t)
	Note: the common wheat marketing year is July/June.
	TABLE 9.11 EU durum wheat market balance (million t)
	Note: the durum wheat marketing year is July/June.
	Note: the barley marketing year is July/June.
	Note: the maize marketing year is July/June.
	TABLE 9.14 EU other cereals* market balance (million t)
	* Rye, oats and other cereals.
	Note: the other cereals marketing year is July/June.
	TABLE 9.15 EU rice balance (million t milled equivalent)
	Note: the rice marketing year is September/August.
	TABLE 9.16 EU oilseed* (grains and beans) market balance (million t)
	* Rapeseed, soya bean, sunflower seed and groundnuts.
	Note: the oilseed marketing year is July/June.
	* Rapeseed- soya bean-, sunflower seed- and groundnut-based protein meals.
	Note: the oilseed meal marketing year is July/June.
	TABLE 9.18 EU oilseed oil* market balance (million t)
	* Rapeseed- soya bean-, sunflower seed- and groundnut-based oils.
	Note: the oilseed oil marketing year is July/June.
	TABLE 9.19 EU vegetable oil* market balance (million t)
	* Rapeseed- soya bean-, sunflower seed- and groundnut-based oils plus cottonseed oil, palm oil, palm kernel oil and coconut oil.
	Note: the vegetable oil marketing year is July/June.
	* Stocks include carry forward quantities.
	Note: the sugar marketing year is October/September.
	TABLE 9.21 EU isoglucose market balance (million t white sugar equivalent)
	Note: the isoglucose marketing year is October/September.
	TABLE 9.22 EU biofuels market balance sheet (million t oil equivalent)
	Note: The biofuels energy share under RED counting includes double-counting of waste-based and other advanced ethanol and biodiesel, while the energy shares of waste-based and other advanced biofuels, as well as of ethanol and biodiesel do not include...
	TABLE 9.27 EU SMP market balance (1 000 t)
	TABLE 9.28 EU WMP market balance (1 000 t)
	* r.w.e. = retail weight equivalent; Coefficient to transform carcass weight into retail weight is 0.78 for pigmeat.
	* r.w.e. = retail weight equivalent; Coefficient to transform carcass weight into retail weight is 0.7 for beef and veal.
	* r.w.e. = retail weight equivalent; Coefficient to transform carcass weight into retail weight is 0.88 for sheep and goat meat.
	* r.w.e. = retail weight equivalent; Coefficient to transform carcass weight into retail weight is 0.88 for poultry meat.
	TABLE 9.34 Aggregate EU meat market balance (1 000 t c.w.e.)
	* r.w.e. = retail weight equivalent; Coefficients to transform carcass weight into retail weight are 0.7 for beef and veal, 0.78 for pigmeat and 0.88 for both poultry meat and sheep and goat meat.
	TABLE 9.35 EU egg market balance (1 000 t)*
	* Eggs for consumption.
	Note: the olive oil marketing year is October/September.
	Note: the apples marketing year is August/July.
	Note: the oranges marketing year is October/September.
	TABLE 9.41 EU wine market balance (million hectolitres)
	Note: the wine marketing year is August/July.
	Note: Absolute change for production is in 1 000 t, for prices in EUR/t, for feed consumption in 1 000 t and for land use in 1 000 ha. (1) is the exogenous decrease in EU soya imports. (2) is the exogenous increase in pasture and fodder area and (3) i...
	Note: (1) is the exogenous decrease in EU soya imports. (2) is the exogenous increase in pasture and fodder area and (3) is the exogenous change in coarse grains feed consumption.
	European Commission, ‘Organic farming in the EU - a fast growing sector’, EU Agricultural Markets Briefs No 13, European Commission, Brussels, 2019c.
	European Environment Agency, ‘Use of freshwater resources’, Indicators, 2016.
	European Food Safety Authority, ‘Food safety in the EU’, Special Eurobarometer Wave EB91.3, 2019.
	Forget V., Depeyrot J.-N., Mahé M., Midler E., Hugonnet M., Beaujeu R., Grandjean A., Hérault B., ‘Actif’Agri. Transformations des emplois et des activités en agriculture’, Centre d’études et de prospective, Ministère de l’agriculture et de l’alimenta...
	Gerhardt C., G. Suhlmann, F. Ziemßen, D. Donnan, M. Warschun, and H-J. Kühnle, ‘How Will Cultured Meat and Meat Alternatives Disrupt the Agricultural and Food Industry?’, A.T.Kearney, 2019.
	INRA, ‘Quels sont les bénéfices et les limites d’une diminution de la consommation de viande?’, Infographies, L’Institut national de la recherche agronomique (INRA), 2019.
	Issanchou A. & Gohin A., ‘La dépendance protéique française: l’impact relatif des initiatives privées et des politiques publiques’. Paper presented at Journées de Microéconomie Appliquée (JMA), Rennes, 2019.
	Leip A, F. Weiss, J.P. Lesschen, H. Westhoek, ‘The nitrogen footprint of food products in the European Union’, The Journal of Agricultural Science 152(S1), 2016, pp. 20–33.
	Mekonnen, M.M. and A.Y. Hoekstra, ‘The green, blue and grey water footprint of crops and derived crop products’, Hydrology and Earth System Sciences 15, 2011, pp. 1577-1600.
	Pellerin, S., Bamière, L. (pilotes scientifiques) et al., ‘Stocker du carbone dans les sols français, Quel potentiel au regard de l’objectif 4 pour 1000 et à quel coût ?’ Synthèse du rapport d’étude, L’Institut national de la recherche agronomique (IN...
	Pérez Domínguez, I., T. Fellmann, F. Weiss, P. Witzke, J. Barreiro-Hurlé, M. Himics, T. Jansson, G. Salputra, A. Leip, ‘An economic assessment of GHG mitigation policy options for EU agriculture (EcAMPA 2)’, JRC Science for Policy Report, EUR 27973 EN...
	Poore, J., T. Nemecek, ‘Reducing food’s environmental impacts through producers and consumers’, Science 360, 2018, pp. 987-992.
	Rockström, J., W. Steffen, K. Noone, et al., ‘Planetary boundaries: exploring the safe operating space for humanity’, Ecology and Society 14(2), 32, 2009.
	Sala S., L. Benini., E. Crenna, M. Secchi M., ‘Global environmental impacts and planetary boundaries in LCA’, JRC technical report JRC105141, EUR 28371 EN, Publications Office of the European Union, Luxembourg, 2016.
	Schierhorn C., ‘Vegan food trend takes root in Europe’, Private Label International Fall 2017 Volume 33 Number 2, 2017, pp. 16-19.
	Steffen, W., K. Richardson, J. Rockström et al., ‘Planetary boundaries: Guiding human development on a changing planet’, Science 347(6223), 1259855, 2015.
	Sutton, Mark A., et al., eds., ‘The European nitrogen assessment: sources, effects and policy perspectives’, Cambridge University Press, 2011.
	Vanham et al., ‘Physical water scarcity metrics for monitoring progress towards SDG target 6.4: An evaluation of indicator 6.4.2 Level of water stress’, Science of the Total Environment 613–614, 2018, pp. 218-232.
	Vanham, D., A. Leip, A. Galli et al., ‘Environmental footprint family to address local to planetary sustainability and deliver on the SDGs’, Science of the Total Environment 693, 133642, 2019.
	Weiss, F. A. Leip, ‘Greenhouse gas emissions from the EU livestock sector: A life cycle assessment carried out with the CAPRI model’, Agriculture, Ecosystems & Environment 149, 2012, pp. 124-134.
	Willer, H. and J. Lernoud (Eds.), ‘The World of Organic Agriculture, Statistics & Emerging Trends 2019’, Research Institute of Organic Agriculture (FiBL), Frick, and IFOAM – Organics International, Bonn, 2019.

