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Chapter 11: The Future of Food
This chapter presents a number of initiatives and case studies that show how a sustainable vegan agricultural system is possible in Ireland and
internationally. This change can drastically improve food security, enhance the economic security of farmers and reduce agricultural land use
globally by 75%. This will create the physical space needed for biodiversity and ecosystems to gradually be restored which will stabilise the
climate.
Transitioning to a vegan, socially just agricultural system
Around the world vegan consumers are driving a positive change to the food system. Food producers and retailers are happy to support this
transition and are embracing this hugely positive business opportunity. An Irish Bord Bia 2019 Presentation highlighted that in the past five
years Dairy Free and Vegan are the second and third most common global on-pack claim for new food and drink launches. Ethical branding is
also growing significantly.

There are now plant-based alternatives to every type of food including meat, fish, dairy and egg products. The availability of plant-based alternatives and meat analogues is increasing in all the major supermarket chains and health and wholefood shops. More and more restaurants are
also adding vegan options to their menus. This, along with increased knowledge about the ethical, environmental and health benefits of veganism through social media, is contributing to the growing vegan population. Veganism is now a growing movement in nearly every country in
the world. Even meat companies like Tyson are investing in vegan products. The change is also happening in Ireland where (in 2018) there
were over 600,000 Vegans, Vegetarians and people reducing meat as highlighted below.
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11.1 Lessons from the Netherlands Agricultural Model
The Netherlands’ agri-food exports are nearly seven times Ireland’s agri-food exports on less than half (40%) of Ireland’s agricultural land.
After the US, the Netherlands is the world’s largest exporter of agricultural goods with an export value in 2018 of €90.2 billion. In 2018 the
Netherlands exported an additional €9.2 billion of goods related to agriculture, such as agricultural machinery, machinery for the food industry, greenhouse materials, fertiliser and plant protection products. The below image summarises some agri-food sector info for 2017.

In 2018, the Netherlands imported an estimated €61.4 billion in agricultural goods. There was an agricultural trade surplus of
€28.8 billion, slightly lower than in 2017. Agricultural trade represents almost 58% of the Netherlands’ total trade surplus. Agricultural commodities account for nearly one-fifth of Dutch commodity exports: 18.2% in 2018. Domestic production makes up
72.4% of these agricultural exports. The below image shows that nearly 50% of the agricultural exports from the Netherlands
are plant based.
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60% of the land area of the Netherlands is used for plant based agriculture with large fruit, vegetable, and ornamental flower sectors as
shown above. The below table compares the land use and the agri-food balance of trade in Ireland and the Netherlands.

The area of agricultural land used for plant based farming in the Netherlands is gradually increasing as shown below. But although today 60%
of agricultural land is used for plant based agriculture unfortunately a lot of land is still used to produce animal feed.

Graph of Changing Land Use in the Netherlands between 2000 and 2010

Five Lessons from the Netherlands Agri-Food Model

use. But there are some valuable lessons that can be learned
from this country’s agricultural system.

Since the 1950s farming in the Netherlands followed a model of
increased intensification on larger farms with increasing inputs of
fertilisers, pesticides and energy. This had a very negative impact
on biodiversity, GHG emissions, air and water pollution, etc. According to the Netherlands Environment Protection Agency the
main problems were biodiversity loss, “eutrophication, overfertilisation, acidification, desiccation and fragmentation of the
natural environment.“ The eutrophication was caused by “an
oversupply of nutrients — such as nitrogen, phosphate, ammonia
and sulphur dioxide from agriculture — being deposited in natural areas.” Over the past twenty years the Netherlands has been
moving in a more sustainable direction but it still has major environmental problems due to its high levels of meat and dairy production and also high levels of energy consumption and fertiliser

1. Reducing inputs of fertilisers and pesticides while maintaining or increasing yields. According to a recent article,
since 2000 “farmers have reduced dependence on water for
key crops by as much as 90%. They’ve almost completely
eliminated the use of chemical pesticides on plants in greenhouses." Fertilisers are delivered directly to crop roots.
2. The key to the Dutch financial success is a long horticultural tradition and decades of developing high-level
knowledge and techniques. Dutch horticulture relies heavily on its 93 Km2 of high tech greenhouses, allowing farmers
to closely control growing conditions and use fewer resources like water and fertilizer. Twelve of the world’s biggest agri-food companies host strategic R&D or production
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facilities in the Netherlands, which is also home to Wageningen University and Research (WUR), the top agricultural university in the
world.
3. Seeds. The development of genetically modified organisms to produce larger and more pest-resistant crops is a model being explored by
companies like Monsanto and Bayer. Dutch firms are among the world leaders in the seed business, with close to $1.7 billion worth of exports in 2016. Yet they market no GMO products. A new seed variety in Europe’s heavily regulated GMO arena can cost a hundred million
dollars and require 12 to 14 years of research and development. By contrast, the latest achievements in the venerable science of molecular
breeding—which introduces no foreign genes—can deliver remarkable gains in 5 to 10 years, with development costs as low as $100,000
and seldom more than a million dollars.
4. Technology and Innovation. A noticeable factor is the increasing demand for Dutch agricultural materials, innovations and highquality technology. Exports in this area totalled nearly €9bn. Examples of such exports include energy-efficient greenhouses, precision agriculture systems (via GPS and drones) and new discoveries that make crops more resistant to the effects of climate
change and diseases.
5. Learning and Working in the Global South. The Netherlands has extensive Agricultural Education and Overseas Development Projects.
This case study shows that plant based foods are highly profitable and are completely compatible with an export oriented agri-food sector like
Ireland’s. It also shows that the Irish Government will need to invest substantially in education and research, technology and infrastructure in
order to support farmers’ transition to a VAS.

11.2 Import Substitution
Ireland currently imports €4.3 - €5 Billion of plant based foods as shown in the below extract from the CSO Import / Export Table.

CSO Website

Many of these foods could be grown in Ireland. Currently we are
importing potatoes, onions, cabbages, apples, pears, wheat, etc. as
shown in the table on the following page. Greenhouses would
enable the commercial production of some other crops that need
more controlled conditions on a large scale that are currently not
grown in Ireland. The Netherlands has 9,300 ha of high-tech
greenhouses. While these require substantial energy inputs they
can still provide ideal growing conditions for a range of more temperature sensitive crops. It might be possible that some of the
buildings currently used for animal agriculture could be modified
or replaced by greenhouses for crop production. Imported oils
like palm and soybean oil could be replaced by oil seeds suitable
for growing in Ireland like rape, flax, hemp, and perhaps sunflower. Funding would be needed to invest in the latest high-tech
greenhouses not using hydroponic systems but making use of a
healthy soil micro-biome. Some trade protection would be
needed for Irish farmers to allow Irish markets to get established
and become competitive. For example the Irish Sugar Beet Industry could replace imported sugar cane from tropical countries
restarting a €300 Million industry. The below table lists a selection of Ireland’s plant based crop imports in 2016 that could be

grown directly in Ireland or substituted with a similar crop.
Importing crops that can be easily grown in Ireland while exporting meat and dairy to distant countries is highly inefficient
and environmentally unsustainable.
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Source: FAO Stat

Case Study of Kildinan Farm, Cork
Rory and Sheila Magorrian, moved to north Cork in 2001 and purchased the 20 acre Kildinan farm in the rural hills surrounding the village of
Ballyhooley. “We had a keen interest in growing vegetables and were keen to make the most out of the farm. I completed a horticulture course
in Killaloe, Co Clare, and made the decision to convert part of our farm to organic production.” The family produce a range of salad leaves on
five acres of land and with labour provided by the couple they are able to make an adequate income.
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Turnover for the enterprise for 2017 will be approximately €90,000. “Income is relatively constant throughout the year,” says Rory. “The main
costs amount to €15,000 to €20,000 per year and include packaging, printing, labelling, diesel for deliveries, seed, compost, electricity and infrastructure upkeep.”

Teagasc website

So if the income after costs was €70,000 on 2 hectares (5 acres) that’s €35,000/ha. In comparison, the below table shows the income per hectare for animal agriculture in Ireland in 2018. The small plant based family farm produces a per hectare income that is 90-125 times the income for sheep and beef farms in Ireland and 33 times the average per hectare income of dairy farms and 50 times for Tillage farms.

Preliminary NFS 2018 Average Farm Size & Income per ha, Teagasc 2019

Overall, what advice would Rory and Sheila give to anyone considering going into organic vegetable production on a small holding? Rory says:
“The market is there but at the same time you have to work on it yourself. I believe the model operating on our farm can be replicated
around the country.” This simple case study shows how a family farm can produce healthy plant based foods and generate an income that is
close to the average industrial wage.
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failed to make a difference in Europe. We contrast the EU picture with the interventions that have allowed the development
of grain legume production in both Canada and Australia.
Whether farmers choose to grow more legumes will depend on
market opportunities, the development of supply chains, and
policy support as well as technical improvements of grain legume production such as breeding of new varieties and management development to improve yield stability. However, to really
increase the production of grain legumes in Europe, the issues
are far more wide ranging than agronomy or subsidy and require a fundamental rethinking of value chains to move grain
legumes from being niche products to mainstream commodities.”

11.3 Protein Production and Use in
European Agricultural Systems
Legumes or pulses are the cornerstone of plant based diets
around the world and will be a key part of a vegan agricultural
system, both because they fix nitrogen in the soil and provide a
rich source of protein with high fibre and low saturated fat content. Legumes include beans, lentils, peas, peanuts, lupins, alfalfa,
and clover. The term pulse, as used by the FAO, is reserved for
legume crops harvested solely for the dry seed. This excludes
green beans and green peas, which they classify as vegetable
crops. The FAO classifies seeds that are mainly grown for oil extraction like soybeans and peanuts as oilseeds. They classify legumes that are used exclusively for forage like clovers and alfalfa as
forage crops. The below extract is taken from a 2017 Report into
Legume Production in the EU and what policy changes are needed
to grow this industry. This report is still within the mind-set of
animal agriculture but some of its recommendations would be
beneficial for establishing a VAS.

In the EU CAP system under what’s called ‘Voluntary Coupled
Support (VCS)’, Member States may grant support to types of
farming/specific sectors that are particularly important for economic/social/environmental reasons and undergo certain difficulties – including protein crops. Of EU member states, 24 out of
28 have VCS for protein crops. France is the largest, with €443/
ha of support, while Ireland supports protein crops through a €3
million VCS introduced in 2015 with payments of €250 - €280/
ha. In the UK, initiatives like the Blueprint for UK Pulses are
helping farmers with various support services to establish this
important sector.

“Grain legumes are currently under represented in EU agriculture
and produced on only 1.5% of the arable land in Europe compared
with 14.5% on a worldwide basis. There are opportunities for
greater use of legumes in new foods. Here we review the contribution of ecosystem services by grain legumes in EU agriculture
starting with provisioning services in terms of food and feed and
moving on to the contribution they make to both regulating and
supporting services, which are in part due to the diversity which
these crops bring to cropping systems. We explore the need to
understand grain legume production on the time scale of a rotation rather than a cropping season in order to value and manage
the agronomic challenges of weeds, pests, and diseases alongside
the maintenance or improvement of soil structure, soil organic
matter, and nutrient cycling. A review of policy interventions to
support grain legumes reveals that until very recently these have

Where do you get your Protein?
For consumers, pulses contribute to a healthy diet through their
high protein content, with pulses recording around 8-20g of
protein per 100g of product. This is roughly double the amount
of protein in cereal crops. Despite this, cereal crops are still a
key source of low fat, high fibre, nutrient rich protein. All the
large herbivores get their protein from grass where, according to
Teagasc, the quantity of protein in grass (dry matter) varies typically from 16-28% depending on the sward type, growth stage,
fertiliser regime and time of the year.

He gets his protein from plants

89

Transition to an Irish Vegan Agricultural System

The below table shows that once someone eats a diet with sufficient calories they will have sufficient protein and that in Ireland plant based
foods produce 15-25 times more protein per hectare than beef.

Yields from CSO for 2017and Protein and fat content from google and USDA.

Assuming a stocking density of 1.7 cattle per hectare raised for two years weighing 600 kg yielding 510 kg / ha /yr with 250 kg waste.
Assuming 4 Kcal per gram of protein and carbohydrates and 9 Kcal per gram of fat.
Assuming 2,000 kcal per person per day and 50g or 200 kcal of protein per person per day.
The below table shows that on 1.7 Mha of land you could provide enough calories for about 70 million people. This would provide the recommended daily protein allowance for 100 million.

greater land use and associated deforestation would be necessary
to feed the world organically due to a supposed yield gap of 20% on
intensive production but this yield gap was found to be a myth as
shown in the Thirty Year Farm System Trial by the Rodale Institute
as highlighted below. “When other sensible and necessary changes
are made, organic farming can provide enough food for healthy
diets, and organic food is produced with far fewer unsustainable
inputs.“ The improvements of a VAS go much further to build soils
and protect water, while significantly reducing agricultural land
use.

11.4 Organic Farming can Feed the
World
New scientific research has identified the important role that organic agriculture can play in feeding a global population of 9 billion sustainably by 2050. This section is an extract from an article
by Peter Melchett of the UK Soil Association that delves into the
data.
“High levels of meat and animal product in Western diets have a
major impact on the environment and are causing a public health
disaster. Published in the journal Nature Communications, by
scientists from the Food and Agriculture Organisation (FAO) and
the Research Institute of Organic Agriculture (FiBL), the key question the research examines is: "whether producing a certain total
amount of food, in terms of protein and calories, with organic agriculture would lead to higher, or lower, impacts than producing the
same amount of food with conventional agriculture". The scientists’ answer is that organic agriculture can feed the world with
lower environmental impacts – if we cut food waste and stop using so much cropland to feed farm animals. The authors conclude:
"A 100% conversion to organic agriculture needs more land than
conventional agriculture but reduces N-surplus and pesticide
use."

30 Year Farming Systems Trial by the Rodale Institute
The Farming Systems Trial (FST) at the Rodale Institute is America’s longest running, side-by-side comparison of organic and chemical agriculture. Started in 1981 to study what happens during the
transition from chemical to organic agriculture, the FST surprised a
food community that still scoffed at organic practices. After an initial decline in yields during the first few years of transition, the organic system soon rebounded to match or surpass the conventional
system. Over time, FST became a comparison between the long
term potential of the two systems.
FST Findings
 Organic yields match conventional yields after a 5-year transition period.
 Organic outperforms conventional in years of drought by up to
40%.
 Organic farming systems build rather than deplete soil organic
matter.
 Organic farming uses 45% less energy and is more efficient.
 Conventional systems produce 40% more greenhouse gases.

However, they go on to explain that, “if food waste is reduced and
arable land is not used to produce animal feed, with less production and consumption of animal products, ‘land use under organic
agriculture remains below’ the current area of farmland.” The
authors note that organic agriculture has faced claims that far
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Rodale 30 year Farm System Trial

Organic agriculture has also been shown to produce less GHG emissions than conventional agriculture as shown below .

Rodale 30 year Farm System Trial
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The Productivity of Vegan-Organic Farming
While the number of Certified Vegan Organic Farms is still very
small, countries like India have a primarily vegetarian agricultural
system. Plant based agriculture is already of critical importance
in developing countries as it produces over thirty times more food
calories per hectare. In 2018 The Humane Party produced a report comparing the productivity of a small-scale vegan-organic
farm to conventional and organic agriculture outputs in the
United States during the 2018 growing season. The following are
the key findings.
 The vegan-organic farm was 2.3% more productive than
conventional and 41.6% more productive than organic farming methods.
 The vegan-organic farm generated 868% more income than
conventional and 421% more income than organic agriculture practices per kilogram of produce.
 The vegan-organic farm was 33.5% more productive than
conventional and 85% more productive than organic farming
methods when on-farm waste is considered.

and dairy products.
Milk grown in a lab
Milk grown in a lab is both humane and sustainable. In 2014 a
synthetic dairy start-up called Muufri was founded by two bioengineers in California. Synthesising cow's milk is a relatively simple process. Milk has less than 20 components, and consists of
about 87 percent water. The milk is made using the same process that pharmaceutical companies use to produce insulin. Although the proteins in Muufri milk come from yeast, the fats
come from vegetables and are tweaked at the molecular level to
mirror the structure and flavour of milk fats. While initially Muufri milk will be more expensive to buy than regular milk, eventually it will become cheaper as production is scaled up. The proteins made by Muufri yeast will be indistinguishable from natural
ones, and the yeast itself is harmless.
Vegan Food Businesses
As we continue to transition to a vegan agricultural system there
are already thousands of small and medium vegan businesses
emerging. Here are two case studies highlighting two successful
plant based companies in this emerging rapidly growing market.

So while much more research will emerge on certified vegan organic farms the initial results are promising.

The Vegetarian Butcher
This Case Study outlines the steps that Jaap Korteweg took to
establish a Dutch meat analogues company. Jaap Korteweg decided to become a vegetarian in the late 1990s after he witnessed
the swine fever epidemic that wiped out more than a million pigs
in the Netherlands. He was a ninth-generation meat farmer and a
real meat lover and founded The Vegetarian Butcher in 2007 to
satiate his own need for quality ‘meat’ which was not produced
from animals. Approximately seven years later, it has achieved
turnovers of about 12 million euro, is profitable, enjoys annual
sales growth rates of close to 50%, exports to 17 countries, and
provides jobs to approximately 40 full-time employees. The company was taken over by Unilever in 2018. According to
Korteweg, the acquisition has come at the right time. “We want
to take the next step - conquer the world. It is our mission to
make plant-based ‘meat’ the standard. We believe that with
Unilever’s international network, this acquisition will help to
accelerate our mission.”

11.5 Meat and Dairy Alternatives and
Businesses
Good Food Institute Executive Director Bruce Friedrich pointed
out: “We need to give consumers meat alternatives that cost the
same or less, and that taste the same or better....Plant-based and
cell-based meat gives consumers everything they love about meat
- the taste, the texture, and so on - but with no need for antibiotics
and with a fraction of the adverse impact on the climate." While
acknowledging the huge investments accrued by plant-based tech
startups like Impossible Foods and Beyond Meat, Friedrich says
these industries are still nascent and substantial Government investment is needed to optimise and perfect the production of
plant-based and cell-based meat. He comments, “We need the
present meat industry. We need their economies of scale, their
global supply chains, their marketing expertise, and their massive
consumer base. We don't want to disrupt the meat industry; we
want to transform it." The development of plant based meat and
dairy products that taste like the real thing is continuing rapidly.
Vegan companies have already produced and are marketing everything from plant based burgers and sushi to vegan cheese and
chicken nuggets. In this section we just outline a couple of the
initiatives in plant based alternatives.

Alpro
Alpro started out in Belgium in 1980 and today Alpro has 1,100
employees and in 2016 had a turnover of €522 million. According to the Alpro website plant-based alternatives to dairy are still
only 4% of the European dairy market in terms of volume so
there is plenty of room to grow. Alpro enjoys a 43% segment
share in the plant-based milk category.

Cultured Meat
Cultured meat is a plant-based product that has been created to
have the look, taste and texture of meat. Research has suggested
that the environmental impacts of cultured meat is significantly
lower than normally reared and slaughtered beef. A study by researchers at Oxford and the University of Amsterdam found that
cultured meat was "potentially much more efficient and environmentally-friendly, generating only 4% of GHG emissions, reducing
the energy needs of meat generation by up to 45%, and requiring
only 2% of the land that the global meat/livestock industry does”.
There are still ethical problems with cultured beef. However, research is being done in order to isolate cells which can be reproduced indefinitely in the lab, thereby removing the need to harm
or use animals in the future. At Vegan Sustainability Magazine we
think that whole food plant based proteins are a much healthier
option than cultured meat, but we include this development to
highlight the range of products being explored to replace meat

In Ireland the market for plant based milks continues to grow
and sales of plant milks in Ireland jumped 40% from Jan. 2018 to
Jan. 2019, while at the same time sales of cows milk dropped 3%
mostly due to the Veganuary campaign.

11.6 Conclusion
Globally the world must solve two food problems simultaneously:
end hunger and food insecurity and drastically reduce agriculture’s damage to ecosystems and the ocean. The industrial food
chain is dominated by meat production, which is hugely inefficient. According to a 2018 GRAIN Report, “Peasants are the main
or sole food providers to more than 70% of the world’s people
and peasants produce this food with less (often much less) than
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25% of the resources – including land, water and fossil fuels –
used to get all of the world’s food to the table. The Industrial Food
Chain uses at least 75% of the world’s agricultural resources and
is a major source of GHG emissions, but provides food to less than
30% of the world’s people.” The myth of sustainable intensification and the industrialisation of agriculture needs to end. A transition to an ethical vegan family-farm agro-ecological model can
result in sufficient economic and food security, an influx of
younger farmers, and a slowing of rural-urban migration. It is
essential that direct connections are re-established between farmers and consumers. Currently farmers in Ireland often get only 10
– 15% of the final sale price of the product that they have produced. On average 40% goes to food processors and a further
40% goes to the retailers.
The most effective way for agriculture to change will come from
changes in consumer behaviour supported by legal and policy
supports for plant based agriculture from national governments
and Global Agreements. In Europe and Ireland the CAP needs to
change to stop subsidising meat and dairy production and instead
support ecosystem services or plant based agricultural systems. A
transition to a vegan agricultural system will enable us to:
 stop agriculture from consuming more forests;
 eliminate pesticides and antibiotics from agriculture;
 gradually restore ecosystems and biodiversity;
 boost the productivity of farms as plant based agriculture is
much more efficient;
 raise the efficiency of water and fertilizer use worldwide;
 reduce waste in food production and distribution as grains
and legumes are much easier to store without deterioration.
Globally switching to a whole food plant based diet has the potential to return millions of acres of land to wild habitat, to reverse
rainforest destruction, to restore the health and volume of our
freshwater rivers and lakes, to prevent further species extinctions,
to eliminate billions of tons of pollutants (cow dung, carbon dioxide, methane, nitrous oxides, and ammonia), and to make a major
contribution to stabilising and reversing climate change. Gradually as people become conscious of the ethical, environmental,
economic, and health benefits then they will find the motivation to
choose a plant based diet. When this happens is up to all of us.
The faster it happens the faster we can stem the haemorrhage of
biodiversity loss and restore our health and the health of the
planetary systems we are dependent on.

If the transformations we are living through now teach us anything, it is that humans are capable of altering almost everything
about our eating in a single generation.
Bee Wilson, The Way We Eat Now
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