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Chapter 3:   

Land Use and Biodiversity Impacts 

 
 

 3.1  Global, EU and Irish Agricultural Land Use 
 

Globally Land Use is totally dominated by agriculture as shown in the below image. 

The below diagram shows the scale and timing of deforestation in temperate and tropical regions.  Approx. 20 million Km2 of forests have 

been cut down for agriculture. 
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In 2017 the world lost more than one football pitch of forest every second adding up to an area equivalent to the whole of Italy over the year.  

The scale of forest destruction, much of it done illegally, poses a grave threat to tackling both climate change and the massive global decline in 

wildlife.  The loss in 2017 recorded by Global Forest Watch was 29.4m hectares, the second highest recorded since the monitoring began in 

2001.  This is what it looks like: 

This is what it looks like on a map: 

Only 1% of the planet’s land area is built up areas (towns, cities, etc.) while 50% of the habitable land is agriculture.  Globally 77–83% of 

agricultural land is used for animal agriculture.  This includes grazing land and crops grown for animal feed. 

Global Forest Watch, 2018 

https://www.globalforestwatch.org/
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“The Industrial Food Chain uses at least 75% of the world’s agri-

cultural resources but provides food to less than 30% of the 

world’s people.” – Who will feed us?, 2017 GRAIN. 

 

An average of 42% of land in Europe is used for agriculture.  Ac-

cording to a 2019 Greenpeace Report, “over 71% of all the EU 

agricultural land (land used to grow crops – arable land – as well 

as grassland for grazing or fodder production) is dedicated to 

feeding livestock”.  

 

“When excluding grasslands, and only taking into account land 

used for growing crops, we see that over 63% of arable land is 

used to produce animal feed instead of food for people.”  The Re-

port continues: “Using land to grow feed for livestock is a highly 

inefficient use of natural resources, whether in Europe or else-

where.  Animals are able to convert only between 10 - 30% of the 

feed they consume into food for people with significant conse-

quences for the amount of land needed.” 

According to the CSO Environmental Indicators Webpage and the 

CSO 2016 Farm Structure Survey (FSS) there was almost 4.9 Mha 

of Agricultural Area Used (AAU) in Ireland in 2016.  Grassland 

occupied 4.1 Mha and 0.43 Mha was Commonage, with another 

16,300 ha of Rough Grazing.  Cereals occupied 0.28 Mha, and 

Other Crops, Fruit and Horticulture 71,100 ha. 

 

Ireland’s agriculture occupies 70% of the land.  Peat and wet-

lands occupy 16%, and forestry 11%.  Together these occupy 

97% of Ireland’s land.  Built up areas in Ireland occupy under 2%.  

The European average for agricultural land use is 42% and for 

forestry is 34%.  Ireland’s ecosystems are dominated by the ex-

tractive industries of agriculture, peat extraction and monocul-

ture forestry.  According to an EPA 2016 Report only 7% of land 

based ecosystems are considered to be in a favourable ecological 

condition.  

https://www.cso.ie/en/releasesandpublications/ep/p-eii/eii18/landuse/
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Breaking down the total agricultural land area we find that 84% of the agricultural area is devoted to pasture, hay and grass silage (4.1 Mha), 

9% to commonage and rough grazing (0.45 Mha), 6% for cereals (0.28 Mha), and 1.4% for other crops, fruit & horticulture production (0.07 

Mha) to give a total of 4.9 Mha.  The majority of the cereals are produced for animal feed.  In total, 97% of Ireland’s agricultural land is used 

for the production of meat and dairy products.   

Dwyer, 2013 

3.2  A Brief History of Irish Agricultural 

    Land Use 
 
Europe is losing its farms.  Between 2005 and 2013, 3.7 million 

farms ceased to exist, a drop of 26% (from 14.4 million to 10.7 

million).  The proportional loss of livestock farms was even more 

pronounced, falling by 32%, from 9 million to 6.1 million, in the 

same time-frame.  While the number of farms is decreasing, their 

size follows the opposite trend.  Almost three quarters of the live-

stock units (72.2%) in the EU-28 were reared on very large farms 

in 2013.  In Ireland from 1991 to 2016 there was a drop of 33,100 

farms (19% in 25 years) leaving 137,500 farms in 2016.  Overall 

since 1855 there has been a loss of 282,000 farms as people have 

moved off the land to try to take advantage of better economic 

opportunities – at times voluntarily, but often people were forced 

off by poverty.  The average farm size gradually increased as the 

land was absorbed into other farms and some developed for for-

estry.  Ireland’s agricultural land area has decreased from a maxi-

mum of 5.25 Mha in 1872 to today’s agricultural land area of 4.5 

Mha.  Over the same period the area of forestry increased from 

approx. 0.07 Mha to 0.77 Mha.  The area of land converted from 

native ecosystems has remained fairly constant at 5.3 Mha over 

the past 170 years – 78% of the land area.  

 

The Area under Tillage has dropped by 75% 

Since 1847 there has been a dramatic decline in the area under 

crops, fruit and horticulture with the 1996 estimate comprising 

only 26% of the 1851 area.  The below table makes it very clear 

that historically Ireland’s farmers have succeeded in growing 

grains, legumes and vegetables on a large scale.  From this it can 

be reasonably concluded that Ireland’s land and climate is very 

suitable for a plant based agricultural system. 

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Agri-environmental_indicator_-_livestock_patterns
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The below diagram shows how the area planted with oats, wheat and barley has changed over the years, at times very rapidly due to political 

or government agricultural policy changes relating in particular to farm payments and price supports such as import restrictions. 

“The substantial recovery from 1932 to 1933 in the area under 

corn crops (oats, wheat and barley) was a direct result of legisla-

tion (Agricultural Produce (Cereals) Act) in 1933, which provided 

for a bounty on home-grown millable wheat to bring the price up 

to a fixed price per barrel.  Restrictions were at the same time 

imposed on the importation of wheat, maize and certain feeding 

stuffs.  Provision was made for a proportion of home-grown wheat 

to be used in the production of wheat-meal and flour.“ 

 

 “The long-term decline in tillage is associated more with oats 

than with any other crop.  The highest recorded acreage was 672 

Thousand ha (kha) in 1852.  This was followed by a steady decli-

ne until World War One when 294 kha were sown.  The 1920s 

and 1930s saw further contraction before some expansion du-

ring World War Two.  Following the second World War, the long 

term decline in oats resumed and continued, largely uninterrup-

ted, to reach 25 kha in 1980.  Since 1980 the area sown has sta-

bilised around 20 kha or less than 4% of the peak area sown in 

1852.“ – Farming since the Famine, Irish Farming Statistics from 

1847 – 1996. 
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3.3  A Brief History and Outlook of Irish   

 Commercial Forestry 
 
At the EU level, the Forest Europe 2015 Report states that the area 

of forest amounts to 215 Mha, accounting for 34% of total land 

area.  In comparison to other regions in the world, only South 

America has a higher percentage of forest cover (49%).  45% of 

European forests are predominantly coniferous, 36% are predo-

minantly broadleaved, and the rest are mixed, while around 80% 

of the forest area is available for wood supply.  The report notes 

that the forest land area has continuously increased since 1990.   

 

‘Irish Forests: A Brief History’, by the Forest Service, Department 

of Agriculture, Fisheries and Food, 2008 tells the story of how 

Ireland lost its forests over the last 7,000 years.  By the start of the 

first millennium AD much of Ireland was still covered with forest.  

As the population increased over the following centuries, the de-

mand for timber also increased and the exploitation intensified 

under the Anglo-Normans and, later, successive English monar-

chs.  Nevertheless, there were extensive forests in Ireland before 

1600.  However, these forests were largely gone by 1800.   

 

“The area of forest is estimated to be 770,020 (ha) or 11.0% of 

the total land area of Ireland (National Forest Inventory 2017).  

Of the total forest area, nearly 391,358 ha or 50.8% is in public 

ownership, mainly Coillte, with over 21,000 individual forest 

owners with forest holdings averaging just 8.8 hectares.  The 

forest estate is comprised of three quarters conifers and one 

quarter broadleaves.  Nearly half of the stocked forest area is less 

than 20 years of age.  The promotion of afforestation and the mo-

bilisation of the private timber resource continue to be key objec-

tives of DAFM.  Forestry rural employment is c. 12,000 jobs. 

Significant Increase in Crop Yields 

The yield per hectare has substantially increased for all crops since the 1950s with the introduction of fertilisers and mechanisation.  Below are 

the yields in 1916 and 2014.   

Department of Agriculture Annual Review and Outlook, 2018 
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Afforestation peaked in 1995, when 17,353 hectares were planted.  

Combined with 6,367 hectares planted by Coillte Teoranta in that 

year, 1995 saw the highest level of afforestation (23,710 hectares) 

ever achieved in the country in a single year.“  In 2017, €93.6 mil-

lion of capital expenditure was invested in forestry development in 

Ireland, 93% of which went towards afforestation grants and pre-

miums.  An additional €5.88 million was spent on other forestry 

support schemes for forestry and woodland reconstitution and 

development projects.  Over 80% of Ireland’s forest products 

are exported.  According to the DAFM, “In 2016, over 1.5 million 

tonnes of forest based biomass was used for energy purposes in 

Ireland; this helped to avoid an estimated 761,000 tonnes of CO2 

from fossil fuel use.“  But what they don’t say is that wood produces 

more than double the GHG emissions per unit heat energy gener-

ated than any fossil fuel including coal. 

 

Forestry 2030 charts a way forward for the Irish forestry sector.  

Higher grant and premium rates have been introduced to encoura-

ge more broadleaf and diverse conifer planting.  The minimum 

mandatory requirement per site has been increased from 10% to 

15% broadleaves.  According to the DAFM: “Maintaining the climate 

change benefits of Irish forests will require continuation of the na-

tional afforestation programme at a rate exceeding 15,000 hectares 

per annum over the next two decades.  Under 5,000 ha was affores-

ted in 2017.“  It’s clear that these goals will be completely inadequa-

te to reverse biodiversity loss and contribute to Ireland reducing its 

GHG emissions.  Because with 85% monoculture conifers you have 

85% of the land with nearly complete biodiversity loss.  The state 

owned Coillte has returned a mere €40 million euro to its sharehol-

ders (the Government) since its establishment 30 years ago – not 

taking into account around €150 million dished out in grants and 

support. 

 

3.4  Biodiversity Impacts of Land Use 
 
In May 2019 the Intergovernmental Science-Policy Platform on 

Biodiversity and Ecosystem Services released the Global Assess-

ment Report on Biodiversity and Ecosystem Services.  The report 

was clear in its assessment of how human beings have already im-

pacted biodiversity and ecosystem.  “Nature across most of the 

globe has now been significantly altered by multiple human drivers, 

with the great majority of indicators of ecosystems and biodiversity 

showing rapid decline.  Seventy-five per cent of the land surface is 

significantly altered, 66 per cent of the ocean area is experiencing 

increasing cumulative impacts, and over 85 per cent of wetlands 

have been lost......Human actions threaten more species with 

global extinction now than ever before.  An average of around 

25 per cent of species in assessed animal and plant groups 

are threatened, suggesting that around 1 million species 

(from a total of 8 million species) already face extinction, 

many within decades, unless action is taken to reduce the inten-

sity of drivers of biodiversity loss.  Without such action there will 

be a further acceleration in the global rate of species extinction, 

which is already at least tens to hundreds of times higher than it 

has averaged over the past 10 million years.....These declines will 

also undermine other goals, such as those specified in the Paris 

Agreement adopted under the United Nations Framework Con-

vention on Climate Change and the 2050 Vision for Biodiversity.“  

The main drivers outlined in the report are agriculture, fishing 

and hunting and trade in wildlife. 

 

The Living Planet Index (LPI) is a population biodiversity indica-

tor.  It tracks the state of global biodiversity by measuring the 

population abundance of thousands of vertebrate species glob-

ally.  Living Planet Indices show the average rate of change over 

time across a set of species populations.  These populations are 

taken from the Living Planet Database, which now contains infor-

mation on more than 22,000 populations of mammals, birds, fish, 

reptiles and amphibians.  The latest index shows an overall de-

cline of 60% in population sizes between 1970 and 2014.  A 60% 

decline in the human population would be equivalent to empty-

ing North America, South America, Africa, Europe, China and Oce-

ania. 

 

What are the Threats and Underlying Drivers of Biodiversity 

Loss for Vertebrates? 

In a recent paper, researchers writing in the journal Nature ana-

lysed the most prevalent threats facing more than 8,500 threat-

ened or near-threatened species on the International Union for 

Conservation of Nature (IUCN) Red List.  They found that the key 

drivers of biodiversity decline remain agriculture and overexploi-

tation.  Indeed, of all the plant, amphibian, reptile, bird and mam-

mal species that have gone extinct since AD 1500, 75% were 

harmed by agricultural activity or overexploitation or both.  Ac-

cording to the IUCN Red List data, whatever the threat category 

or the species group, agriculture and overexploitation (fishing 

and hunting) are the ‘big killers’ with the greatest current impact 

on biodiversity.  

 

Information about threats is available for just over a quarter of all 

species records in the global Worldwide Fund for Nature (WWF) 

Living Planet Index – 3,789 populations.  These threats are 

grouped under five major categories: habitat degradation and 

loss (agriculture, logging, and fishing), overexploitation (fishing, 

hunting, species trade), invasive species and disease, pollution, 

and climate change.  

https://greennews.ie/time-rethink-forestry-model-climate/?fbclid=IwAR0dDadkNpLY3PZRp2vlLELjBFjHsgDbnAi5hf6ifxzqRutOsPZ8U27YmwI
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What are the Global Causes of Biodiversity Loss for Inverte-

brates? 

97% of the Animal Kingdom consists of invertebrates such as in-

sects, crabs, lobsters, clams, octopuses, jellyfish, and worms, etc.  

In the past couple of years a number of studies have been released 

showing major declines in invertebrate populations.  A Stanford 

University global index developed by Rodolfo Dirzo showed a 

45% decline for invertebrates over four decades.  Of 3,623 terres-

trial invertebrate species on the IUCN Red List, 42% are classified 

as threatened with extinction.  One of the world’s best and oldest 

entomological resources is the German Krefeld Entomological 

Society (est. 1905) tracking insect abundance at more than 100 

nature reserves.  They first noticed a significant drop off of insects 

in 2013 when the total mass of catch fell by 80%.  Again, in 2014 

the numbers were just as low.  Subsequently, the society discov-

ered huge declines in several observation sites throughout West-

ern Europe.  For example, Krefeld data for hoverflies, a pollinator 

often mistaken for a bee, registered 17,291 hoverflies from 143 

species trapped in a reserve in 1989.  Whereas by 2014 at the 

same location, 2,737 individuals from 104 species, down 84%.  

(Source: Gretchen Vogel, Where Have All The Insects Gone? Sci-

ence Magazine, May 10, 2017).  A recent analysis, published in 

the journal Biological Conservation, says intensive agriculture is 

the main driver, particularly the heavy use of pesticides. 

 

Ireland’s Biodiversity 

Land use changes from native forests and ecosystems to agri-

cultural land and monoculture forests are also the main driver of 

biodiversity loss in Ireland and together they occupy 81% of the 

land.  Exploitation of peatlands for fuel has been under way in 

Ireland for 400 years.  According to the Irish Peatland Conserva-

tion Council: “Today traditional turf cutting, mechanical turf cut-

ting and industrial peat extraction have accounted for a stagger-

ing loss of 47% of the original area of peatlands in Ireland.  This 

represents over half a million hectares of land.“  Overall about 

89% of the ecosystems in Ireland have been completely altered 

and the biodiversity eliminated.  The below images show what it 

looks like when you move from a native forest to a commercial 

monoculture forest. 

And a native grassland to an intensive monoculture grassland: 

http://wildflowers.ie/ 

https://www.sciencedirect.com/science/article/pii/S0006320718313636
https://www.sciencedirect.com/science/article/pii/S0006320718313636
https://www.theguardian.com/environment/2017/sep/21/assumed-safety-of-widespread-pesticide-use-is-false-says-top-government-scientist
http://www.ipcc.ie/a-to-z-peatlands/peatland-action.../over-exploitation-of-peatlands-for-peat/
http://www.ipcc.ie/a-to-z-peatlands/peatland-action.../over-exploitation-of-peatlands-for-peat/
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Monoculture grasslands with a scattering of monoculture forests, mostly on higher ground, dominate the Irish Landscape. 

This is why Ireland has one of the lowest Biodiversity Intactness Indexes in the world. 

From the RSPB State of Nature UK Report, 2016 – Ireland appears to be ranked 203 out of 218 

Teagasc, Managing your Grass (accessed May, 2019) 

Screenshot from Google Maps 
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The basis for land use management in Ireland, with the associated 

habitat and biodiversity loss, is the Common Agricultural Policy as 

administered by the Department of Agriculture.  Under the EU 

Basic Payment Scheme 2017 the Terms and Conditions of receiv-

ing payment currently states the following: "In the case of each 

hectare declared, the eligible area excludes any areas under roads, 

paths, buildings, farmyards, woods, scrub, rivers, streams, ponds, 

lakes, sand, areas of bare rock, boglands unfit for grazing, sand/

gravel pits, areas used for quarrying, areas fenced off and not be-

ing accessed, areas ungrazed due to low stocking rates, areas 

of ungrazed mature heather, rushes or ferns, inaccessible 

areas, land that is not being maintained in a state suitable for 

grazing or cultivation by the farmer, areas used exclusively as 

sports fields, golf courses, pitch and putt courses, areas used for 

commercial turf production or any other areas of ungrazable 

groundcover.  Deductions are not required for headlands or for 

landscape features such as hedgerows and drains/ditches."  If any 

farmer wants to receive an income they are obliged to convert all 

available land to monoculture grazing land by draining, clearing 

and burning and spraying pesticides and herbicides on everything 

that would make their land ineligible and therefore reduce their 

payments.  So critical habitat is continually being whittled away.  

And the predictable result is that Ireland has one of the lowest 

levels of biodiversity intactness in the world. 

 

Ireland Lacks Protected Areas 

Ireland also has a poor history of establishing nature reserves.  

Ireland has the smallest area designated as a Special Protected 

Area (3%) under the EU Birds Directive.  The EU average is 11.4%.  

90% of designated Natura 2000 water dependent habitats have an 

unfavourable conservation status and 50% of Natura 2000 water 

dependent species have an unfavourable status.  As of 2010, Ire-

land has 10.7% of its land area designated as a Special Area of 

Conservation under the EU Habitats Directive.  This was the ninth 

smallest proportion of land area in the EU.  The EU average was 

13.7%.  Unfortunately in Ireland these lands are not yet given 

legally binding protection.  Ireland is failing to meet the strict legal 

obligations that the EU Habitats Directive places on member sta-

tes to ensure the protection, conservation and management of the 

habitats and species of conservation interest in all EU sites.  In 

Ireland only 7% of listed habitats are considered to be in a favou-

rable state (EPA, 2016).  Land used for organic farming accounted 

for 1.2% of total agricultural land in 2009 – the third smallest 

percentage of agricultural land given over to organic farming in 

the EU.  Austria, with 18.5%, had the highest percentage of agri-

cultural land farmed organically. 

 

Soil Health 

Soil is a living ecosystem, essential for human and environmental 

health.  It is a vital, limited, non-renewable and irreplaceable re-

source for current and future generations.  Soil is a biological 

engine where micro-organisms play a fundamental role in the 

decomposition of organic matter into nutrients available for 

plants, animals and humans.  Together with larger organisms, 

such as earthworms, they contribute to the structure of the soil 

making it more permeable to water and gases which is very im-

portant in recharging surface and ground water resources and 

preventing flooding.  Besides providing a habitat for the below-

ground biodiversity, soil is essential for the survival of most abo-

ve-ground species.  Chemical pollution by fertilizers, pesticides, 

and antibiotics can destabilize the population dynamics of soil 

organisms, by affecting their reproduction, growth and survival.  

 

3.5  Ecological Restoration – A Case 

 Study 
 
The key to reversing biodiversity loss from agriculture is Ecologi-

cal Restoration.  In 2001 the owners of Knepp Castle Estate, just 

45 miles from Central London decided to give up intensive far-

ming on their 3,500 acres.  It was a difficult, but unavoidable, 

decision; on desperately poor soil – heavy clay – they rarely made 

a profit and had worked up an eye-watering overdraft.  Gradually 

nature started to return to the fields.  One very important point in 

this project is pointed out here by the author: “The key to Knepp-

’s extraordinary success?  It’s about surrendering all preconcep-

tions, and simply observing what happens.  By contrast, conven-

tional conservation tends to be about targets and control, and 

often involves micro-managing a habitat for the perceived benefit 

of several chosen species.”  They were also no longer willing to 

use the pesticides, fungicides and artificial fertilisers that had 

once seemed so essential. 

 

Thorny scrub – hawthorn, blackthorn, dog rose and bramble ap-

peared in fields which, only a few years earlier, were blanketed 

with maize and barley.  “Miles of hedgerows, previously cut back 

every autumn – thereby depriving birds of winter berries – have 

exploded into the welcoming earth, billowing out like a dowager 

liberated from her stays.“ 

 

A Photo of their farm before the transition shows land management practices creating an 

appearance common in Ireland and across Europe. (Isabella Tree) 

http://www.cso.ie/en/media/csoie/releasespublications/documents/environment/2012/eii2012.pdf
https://www.npws.ie/protected-sites/sac
http://www.cso.ie/en/media/csoie/releasespublications/documents/environment/2012/eii2012.pdf
https://issuu.com/people4soil/docs/dossier_web_en
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“The first thing that strikes visitors is the noise: the low-level sur-

round-sound thrumming of insects.  Then the countless different 

bird songs: the very air, it seems, is being recolonised with the 

sounds of the past.  We walk knee-deep through ox-eye daisies, 

bird’s-foot trefoil, ragged robin, knapweed, red clover, lady’s bed-

straw, crested dog’s tail and sweet vernal grass, kicking up grass-

hoppers, hoverflies and all sorts of bumblebees.  On a good July 

day, I can count ten species of butterfly — we have 34 altogether, 

including the rare purple emperor — without moving from my 

desk.  At night, Knepp hosts an incredible 441 different species of 

moth.  Meanwhile, more and more endangered species turn up 

every year — such as turtle doves, which are on the brink of ex-

tinction, and nightingales, whose numbers fell by 91 per cent be-

tween 1967 and 2007.  Cuckoos, spotted flycatchers, fieldfares, 

hobbies, woodlarks, skylarks, lapwings, house sparrows, lesser 

spotted woodpeckers, yellowhammers, woodcock, red kites, 

sparrowhawks, peregrine falcons, all five types of British owl, the 

first ravens at Knepp in the past 100 years — the list goes on and 

on.  The speed at which all these species — and many more — 

have appeared has astonished observers, particularly as our in-

tensively farmed land was, biologically speaking, in dire condi-

tion at the start of the project.” – Extracts from Wilding: The Re-

turn of Nature to a British Farm, by Isabella Tree. 

 

Conclusion 

A VAS allows us to restore our ecosystems and biodiversity, re-

verse climate change and still more than feed the world’s popula-

tion.  This is the key step to addressing so many of the environ-

mental issues we have today on a global and local level. 
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“Without meat and dairy consumption, global farm land use could be reduced by more than 75% – an area equivalent to the US, China, EU 
and Australia combined – and still feed the world.” – Reducing food’s environmental impacts through producers and consumers: J. Poore, T. 
Nemecek, June, 2018. 
 
 
But first lets examine the economic, food security, climate change and health benefits of a VAS so that we can be sure that the benefits will be 

shared by rural and urban populations. 


