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The Five Scenarios

J. Flanagan, D. Bolton, T. Pettit, C. Stanton1,
P. Murphy, L. O’Brien and O.T. Carton

INTRODUCTION
The objective of the five scenarios presented in
this paper was to provide a mechanism for those
involved in the study to envision rather than
predict a range of possible ‘futures’ for the agri-
food and rural economy sector over the next 20
years. These were designed to stimulate our
thinking and understanding of how both the agri-
food and rural economy sector and Teagasc
might pro-actively address different eventualities
or ‘futures’ as they emerge. The language of the
scenarios is simple and confers a power to the
process. It facilitated us to understand and relate
to a range of possible alternative ‘futures’
against a background of very complex and often
unpredictable driving forces and their
interactions that potentially will shape it. The
exercise is expansive. It is important to note that
the scenarios developed for this Foresight
exercise are not predictions of the future but
possible fictional ‘futures’ that may arise, based
upon expert judgment. The process involved
elements of imagination and creativity but
drawing on available forecasts and predictions
grounded in reality. The accompanying drivers
of change papers were important for the process
in this respect. The scenarios formed the basis
for the development of the long-term ‘preferred’
vision for the sector described in Volume 1 of
the Teagasc 2030 Foresight final report. This
vision provided the focal point for the
development of the strategic and operational
responses of the sector and Teagasc to realise it.
Therefore, through developing the necessary
knowledge, technologies and sectoral capacity
we will be in a position to capitalise on the
emerging opportunities and address the many
significant challenges.

The background or ‘story lines’ for each of the
five scenarios developed are:

1 The task of the scenario authors was to compile them
following the active participation of the Foresight Steering
Committee and Panel, Teagasc staff and the project
consultants.
Contact email: catherine.stanton@teagasc.ie

Scenario 1:
IRELAND – THE FOOD ISLAND
The value added food sector in 2030 has many
new elements such as convergence of the food
and pharmaceutical industries, as well as the
ambition of the sector to grow from €20 b per
annum turn-over to over €40 b by 2030. It is
driven by evolving consumer preferences in
relation to convenience and lifestyle needs, the
emergence of functional foods and food-related
ingredients, as well as the diversification of the
industry to include health-and-nutrition related
services to support food, marine and beverage
products. It responds to an increase in global
food consumption driven by population increase,
increased affluence and westernisation of diets.
It looks at the new challenges of health-related
food science, claims validation, the role of
regulatory science, the burden of proof and other
innovation challenges. It meets new demands for
sustainability through energy efficiency and
environment protection. The scenario takes a
favourable view of the trading environment of
the future and of the way that the industry
responds to the challenges and opportunities that
it will face.

Scenario 2:
GLOBALLY COMPETITIVE FARMING
In 2030, we see a diversified sector that
competitively produces milk, beef/sheep and
tillage crops. Irish dairy farmers produce milk
not only in Ireland but also abroad, and we
export not only milk and milk products but
management know-how and production skills.
Ireland produces milk with clinical properties for
specialist high value-added markets. It is a
young, dynamic, international, scientific and
entrepreneurial sector. The participants are
global entrepreneurs, who apply scientific
management principles and source excellence to
complement their natural competitive
advantages.

Scenario 3:
ENERGY SQUEEZE FUELS AGRICULTURE
In 2030 we are in the post-peak oil era with
conventional oil production declining steadily.
The rising Chinese and Indian economic
superpowers have accelerated the increase in
global energy demand. Oil prices fluctuate
around $300 per barrel. Significant disruption
and dislocation has occurred in the global
economy. New energy technologies such as
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hydrogen fuel cells have yet to provide a viable
energy solution. Agriculture has become an
important source of renewable energy and of
green-materials to replace petroleum based
products such as plastics. The energy crisis has
had a major knock-on effect on global food
supplies and prices. Agriculture is now centre
stage in terms of global food and energy
security.

Scenario 4:
A EUROPEAN AGRICULTURE
The period from 2007 to 2017 witnessed
repeated efforts to get agreement on a liberalised
world trade. However, Europe did not sign up to
such agreements and has developed a distinctive
European agriculture, with consequences for
trading in food and energy production. This is
characterised by protection from global markets;
food safety; energy security; food security;
traceability and biosecurity. This scenario
addresses the socio-economic aspects of the rural
economy and the consequences of a European
economy partly isolated from the rest of the
world by tariffs and restricted trade.

Scenario 5:
SUSTAINABLE AND RURAL
In 2030 we have made significant progress in
achieving the balance between sustainability
(environmental) and the competitive production
of food and energy using the natural resources.
In this scenario sustainability, climate change
and environmental security have precedent as
they are important political and economic
driving forces at both Irish and global level. The
2030 bioeconomy not only produces food,
energy, bioindustrial products but also and
significantly delivers a competitive range of agri-
environmental products and services using
knowledge supported innovation over the last 20
years. The agri-environmental produce includes
bio-diversity services from species conservation
to landscape protection to cultural preservation
to water management from supply to control. In
terms of climate change the bioeconomy is
leading and providing a range of natural
resources based mitigation and adaptation
strategies. Ultimately, the vision in this scenario
is for economic activity converging on the goal
of zero or even positive environmental foot-
print. The political and public strategy for
delivery remains rooted in innovation that not
only involves entrepreneurial led new ways of
doing things but also and equally important the

commitment to improving the way we do things.
However, the impact of climate change
continues to move the balance point between
sustainability and competitiveness leaving
significant challenges facing the world.

Scenario 1

IRELAND – THE FOOD ISLAND

Scenario Storyline

The value-added food sector in 2030 has many
new elements such as convergence of the food
and pharmaceutical industries, as well as the
ambition of the sector to grow from €20 b per
annum turn-over to over €40 b by 2030. It is
driven by evolving consumer preferences in
relation to convenience and lifestyle needs, the
emergence of functional foods and food related
ingredients, as well as the diversification of the
industry to include health-and-nutrition related
services to support food, marine and beverage
products. It responds to an increase in global
food consumption driven by population increase,
increased affluence and westernisation of diets.
It looks at the new challenges of health-related
food science, claims validation, the role of
regulatory science, the burden of proof and other
innovation challenges. It meets new demands for
sustainability through energy efficiency and
environment protection. The scenario takes a
favourable view of the trading environment of
the future and of the way that the industry
responds to the challenges and opportunities that
it will face. Table 1 highlights the key global and
Irish characteristics relevant to the food sector in
2030.
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Table 1

Scenario: IRELAND - THE FOOD ISLAND

o Global – Key
Characteristics

 Increased global
population

 Strong economic
growth, particularly
China, India, Russia
and Eastern
European countries

 Increased global
wealth and improved
living standards

 Increased global
demand for food,
including staple
commodities and
added value foods
for health

o Ireland - Key
Characteristics

 Knowledge
intensive industry

 Industry comprised
mainly of large
Irish and
international
companies, and
large number of
small food
companies
supplying mainly
the Irish market

 Convergence of
food and
pharmaceutical
sectors

 Strong in
innovation and
entrepreneurship

 Sustainable

Introduction
We are now in the year 2030 where the food
industry is pivotal to the economy of the country
and Ireland has become known as the ‘food
island’.
A key driver of growth of the food industry over
the past 20 years has been increased global
demand for food, as a result of improved living
conditions (in particular in China, Russia and
eastern European countries), growth in the global
population and increasing westernisation of
diets. Furthermore, today’s consumers are more
aware of the relationship between food and
health and between inferior diets and major
chronic diseases such as obesity. Tailor-made
foods to benefit the health of the individual are
now widely available, with a wide range of
health claims on food labels, based on sound
scientific evidence.

In response, the food sector in 2030 has emerged
as a knowledge-based sector that reflects new
influences such as convergence of the food and
pharmaceutical industries, and the realisation of
the ambition of the sector to double output from
its 2007 base. Commodity food production has
continued with emphasis on increased
efficiencies and the added value sector has
emerged from innovations in the following areas

(a) evolving consumer needs, (b) the emergence
of functional foods as a major market segment,
(c) new technologies and Information and
Communications Technology (ICT) systems,
such as nanotechnology and Radio Frequency
Identification (RFID), that impact on ingredient
innovation, packaging and logistics and (d) the
increase in internal innovation capability of food
companies brought about by higher expenditure
on research and development (R&D) and overall
greater ambition in innovation. An important
feature is the diversification of the industry to
include health-and-nutrition related services in
support of food-and-beverage marketing. The
industry is now seen as a knowledge intensive
industry operating at an international scale to the
highest technical standards in all its activities
and having a leadership position in foods for
health. This position has been created by the
development of productive partnerships with
research institutions and multinational food
(including marine and pharma) companies. The
sector has become more energy efficient through
the use of new processing technologies and
better supply chain management.

The R&D services provided to the food sector by
Teagasc and other industry-facing public
research institutions have a national and
international dimension. Nationally, there is a
major flow of technology into industry as a result
of the operation of a more effective business plan
for public research. Internationally, there are
strong connections at the forefront of research
and innovation with all leading global food
companies. This is because of the successful
linkage of research excellence of Irish
institutions with the national agenda of
knowledge-based inward investment and with
the open innovation strategy now being pursued
by leading food companies.

Sector Profile
The food sector is made up of a small number of
large Irish and international companies, a larger
group of small food companies supplying mainly
the Irish market and a number of smaller (niche)
high-tech companies, supplying knowledge
intensive food products and services.

Large companies are global in their reach and are
dominant both in bulk product manufacture and
in ingredient innovation for health, convenience
and taste. Small food companies are most
successful in manufacture of niche products for
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specific markets and food categories and are
leaders in manufacture of regional/organic foods.
High-tech small and medium enterprises (SMEs)
manufacture specialised ingredients for
functional foods, provide technologies for
stabilisation and delivery of specialised food
components and are involved in the provision of
services for clinical and preclinical trials on
foods-for-health. The sector also includes
companies involved in processing of natural and
industrial raw materials for production of food
green chemicals and energy generation. The
following describes the specific features of the
most significant subsectors of the food industry:

Dairy
The value of dairy output has doubled, while
volume output has increased by 80%. Growth in
cheese output has out-paced growth in milk
production reflecting a buoyant cheese market
and the fact that cheese offers a suitable avenue
to market milk fat. Increase in global food
demand provides profitable outlets for an
expanded production of milk powders. Whey
constituents command a premium price due to
continuing growth of infant formula sales in
Asia.
Meat
Beef output has remained static and now
includes a greater proportion of beef from dairy
herds. Specialised beef herds supply high-end
beef cuts to UK and EU consumers, who identify
Irish beef as a premium product.
Food ingredients
Competitive sector supplying customised
ingredients for multinational brand
manufacturers of food and beverages, non-dairy
ingredients (e.g., hydrocolloids) and bioactive
ingredients.
Marine origin food materials
A vibrant sector providing new marine origin
foods (providing high quality protein and novel
materials for functional food) and non-food
products (with application in the food and
pharma sectors) via marine biotechnology
research.
Infant formula
This sector has maintained a strong presence in
Ireland through long-term relationships with
Teagasc food research, University College Cork
and dairy companies and has attracted some
newcomers into Irish relationships and has
provided added-value outlets for milk
components.
Beverage sector

The strongest growth area has been functional
beverages for health, performance and cognitive
function, while output of alcoholic and non-
alcoholic beverages (predominantly produced by
multinationals) has continued to grow.
Prepared foods
Output in this sector has expanded twofold,
having improved competitiveness through a
combination of scale efficiency and the
achievement of a premium image for
safety/traceability and quality. The sector has
positioned itself well in the foods-for-health and
personalised foods category.
Plant based-foods
This sector has expanded significantly to reflect
the health image associated with plant-based
foods and the perceived limited environmental
impact of their production.
Food SMEs
There is a flourishing food SME sector of 400+
companies. Growth has occurred by exploiting
the trend in consumer preference for locally
produced food and marine produce.
Multinationals
Leading research-intensive multinational food
and beverage companies have established a
greater presence in the Irish economy through
joint ventures in IP generation and exploitation
with Irish food and ingredient companies.

New Technology Drivers
Application of advanced science and technology
is a key enabler providing the Irish agri-food
industry with the capacity to compete on a global
scale in 2030. A strong base in a range of food
related technologies, physics, chemistry and
biology is well established in Ireland. Maximum
benefit is being reaped from this expertise, where
multi-disciplinary teams of food scientists,
technologists, nutritionists, health professionals
and market analysts work together. Ireland is
now a world leader in harnessing the biosciences
into food innovation, in particular into foods-for-
health. Key among these are advanced process
technology (including technologies with lower
energy demand) such as: biotechnology,
nanotechnology, technologies for nutrition and
health related to functional food development,
technologies for improved sensory, safety,
security and traceability and for packaging and
distribution using new smart systems.

The build-up of scientific capability through
large national and international R&D
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programmes and collaborations, the linkage of
Teagasc with the universities and the successful
integration of medical scientists into a food
agenda, have provided the knowledge base and
intellectual property (IP) platform for this
scenario. The innovation circle has been
completed by the close involvement of a few
major research-oriented Irish companies, and
multinational partners from the food and pharma
sector. This increase in knowledge intensity of
food companies is not confined to the
biosciences, but spans the broad spectrum of
food technology. Internal innovation capability
has been greatly improved by increased
expenditure on R&D and on training and
capacity building, leading to improved
absorption capacity for technology transferred
from public science providers. Increased
innovation capability has also resulted from an
‘open innovation’ policy that involves
partnership with leading food and pharma
multinationals and public research institutions. A
major success factor in improving knowledge
application has been the successful
implementation by Teagasc and other applied
research institutions of a new business plan for
linkage with the food industry. Research in the
institutions now operates under the auspices of
Technology Platforms, organised around key
generic technologies that are prioritised on a
seven-year rolling basis by food companies and
provide for co-financing of pre-competitive
research by food companies on a membership
basis. Applied institutions have in place a corps
of technologists who manage technology transfer
under the joint supervision of the institutions and
Technology Platforms and have strengthened
their industrial management capabilities to
ensure that there is a more direct connection
between their pre-competitive research
programmes and industry needs. The business
plan provides for private research being
undertaken on a confidential basis and for the IP
management. The Department of Agriculture,
Fisheries and Food, and Enterprise Ireland are
key partners in the Technology Platforms.

The build-up of research excellence in Irish
public research institutions has been a critical
success factor in bringing the food sector into the
national agenda of knowledge-based inward
investment. Research institutions, including
Teagasc, now have strong partnerships with the
major research-performing international food
companies. These partnerships are important to

Irish food companies in their pursuit of a strong
international position in food innovation and are
leading to investment decisions by foreign
multinationals that bring benefits to the Irish
economy. The international links have arisen
because Teagasc Food Research (TFR) is viewed
as a desirable partner in the open innovation
strategy now being pursued by all leading food
and pharma companies and because Teagasc is
now a key partner of Enterprise Ireland in
attracting knowledge-based inward investment.
These links have played a major part in bringing
Irish food companies into productive alliances
with leading multinationals in health-functional
food ingredient developments where the
technical and marketing challenges are severe.
TFR is making a major impact in food industry
innovation as a direct result of a progressive
business plan for industry linkage. It is also the
leading support to small food companies and
provides much of the technical support and
training requirements of the sector in food safety
and traceability.

Supply Chains
Most of the raw material for food companies is
now provided on contract with farmers, with
price transparency and mutual trust as key
components. There is a significant vertical
integration around quality and safety standards.
Consistency has been a sourcing challenge,
especially where raw materials are imported
from new ‘external’ sources. In this respect,
exporting of the know-how and technology to
develop ‘clean-green-good4U’ systems to
process the raw materials, where they are
produced abroad, has also become an important
activity in reducing food miles and reinforcing
Ireland as a source of high-tech clean-green food
solution technology. A more sustainable supply
chain to export markets is in place, based on
efficiencies in packaging and transport logistics.

Policy Environment
The policy environment and regulation of foods
in Ireland continues to be driven by and
harmonised with European and global directives
as a consequence of the removal of food-trade
barriers. Environmental issues and the energy
crisis have had an impact, with policies on the
implementation of efficient processing, water
usage and eco-friendly packaging systems. Food
policy and regulation is designed to meet public
health targets and consumer views. There is an
ongoing movement toward a risk based approach
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to food safety management with resources for
monitoring, control etc. being strategically
directed at food safety issues posing the most
risk to the consumer. From the Irish perspective,
a positive policy environment operates, and a
clear and transparent approach to food safety
with consumer protection is paramount. This is
seen to be critical to the marketing of Irish food
produce both on the home and export markets.

Scenario 2

GLOBALLY COMPETITIVE

FARMING

Scenario Storyline:

In 2030, we see a diversified sector that
competitively produces milk, beef/sheep and
tillage crops. Irish dairy farmers produce milk
not only in Ireland but also abroad, and we
export not only milk and milk products but
management know-how and production skills.
Ireland produces milk with clinical properties for
specialist high value-added markets. It is a
young, dynamic, international, scientific and
entrepreneurial sector. The participants are
global entrepreneurs, who apply scientific
management principles and source excellence to
complement their natural competitive
advantages. Table 2 highlights the key global
and Irish characteristics relevant to 2030 for
global competitive farming scenario.

Table 2

Introduction
We are now in the year 2030 and commercial
farming in Ireland is vibrant and thriving to such
an extent that Ireland is often referred to as the
’farming island’.

Following a number of years of international
trade turmoil in the decade after 2010, the value
of and need for a liberalised world trade
agreement covering the agriculture sector was
broadly accepted by 2020, and the renewed
efforts to achieve this culminated in the 2022
World Trade Concord. This has given very stable
and satisfactory world trading conditions for the
past eight years.

The worst forecasts of a major world energy
crisis have not materialised. The challenges of
replacing energy from fossil fuel sources as they
became depleted were very well understood and
successfully planned for. All of these actions
have led to satisfactory management of energy
supply and use. However, energy is still a

GLOBAL FARMING

Global – Key
Characteristics

 Increased global
population

 Increased global
demand for food
and energy

 Global liberalised
trade

 Energy supply
post- fossil fuel
managed well

 Globalisation of
farming

 International Centre
of Excellence in
grass-based Dairy
Farming based in
Ireland

Ireland - Key
Characteristics

 Knowledge
intensive dairy
farming
predominates,
crops for animal
feed and high-
tech pharming

 Innovation for
supplying added
value food
ingredients
globally

 Climate change
impact is positive
for grass supplies,
with grass-based
milk production
the key for
marketing
globally

 Meeting
environmental
targets is a
constraint
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relatively expensive and scarce resource, but not
to the extent that international trade in goods and
services is severely restricted. Fertilizer costs,
however, have become considerable due to lack
of finite resource of raw materials for the
production of phosphorus and other trace
elements.

The climate for public acceptance of new
technologies such as genetic engineering has
greatly improved in Europe. This has happened
because of efforts to screen new developments
for safety and to demonstrate their benefits,
particularly for human health and medicine. The
imperative of supplying food and energy for a
growing world population from a static resource
base dictated the need to exploit available
technology. The effects of climate change are
now very evident in Ireland and elsewhere in the
world. The overall change is positive for grass
growth and extended grazing, with the west and
north of the country now competing very well
with the south and east in profitable farming. In
some areas in the South, irrigation of grassland
in summer is becoming necessary but is very
expensive.

International agreements on reduction of
greenhouse gases have worked moderately well.
Many believe that these have not been ambitious
enough, but there is still a high level of conflict
between the desire to maintain growth and
‘standard of living’ and concern for the
environmental sustainability.

Vision of a vibrant and successful global
farming sector
A vibrant, internationally competitive, highly
mechanised, labour efficient and scientifically
managed farming sector thrives. Dairy farming
predominates and has both national and
international dimensions. Nationally, it produces
over twice as much milk as it did 20 years earlier
during the dairy quota regime. The only
constraint on increasing production of milk is
land availability and compliance with
environment-related legislation. The increase in
dairy cow numbers has been at the expense of
suckler cows and sheep to keep within overall
emission limits. Grass is the main diet, but there
is also significant use of forage maize as winter
feed. Highly automated robotic milking systems
use in-line sensors to detect heat, mastitis and
various other markers of ill health. About half
the farms are family owned and managed, but

these farmers also rent half of land farmed. The
rest of the farms are owned by companies that
hire farm managers. The dairy industry
concentrates on exporting higher value
ingredients that capitalise on milk produced on
grass varieties that provide enhanced nutritional
properties. Such ingredients are much in demand
in a world food industry dominated by foods for
health and personalized diets. Dairy ‘pharming’
companies consider themselves in the same light
as pharmaceutical and medical companies. The
term ‘pharming’ (previously used specifically to
describe transgenic animal and plant species) has
come to encompass the production of any bio-
active product from transgenic or conventional
agricultural species. Grass, technology adoption
and management skills give Ireland’s dairy
industry a competitive advantage.

The Irish dairy sector has developed a very
substantial international dimension. Just as the
Danish pig industry went international in the first
decade of the century, the Irish dairy industry
went international in the second decade. We now
have an Irish multinational dairy industry with a
presence in all continents – Asia, Africa, Latin
America, US, Canada, Australia and New
Zealand – with responsibility for a dairy herd
that is several times greater than the domestic
herd. The origins of this dairy ‘revolution’ in
Ireland are strongly linked to the investments in
research and development made over twenty
years ago in the more basic animal sciences and
in dairy systems research, and to the emphasis
given nationally to innovation and
entrepreneurship. Ireland is now the international
Centre of Excellence in grass-based dairy
farming, and most of the international actors in
dairying co-ordinate and plan their global
research activities from a base in Ireland and
make use of Irish expertise in animal nutrition,
animal reproduction, health and breeding.

A significant beef industry depends on culled
cows and male calves from the dairy herd.

Advances in reproductive technology, including
semen sexing, embryo culture and implantation,
now allow all calves not required as dairy
replacements to be high and uniform quality
male animals and of different types required by
different markets. This is a very diverse industry
with some very large intensive beef production
units and some extensive ‘land management’
grazing units supported as a public good. A very
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important beef processing industry has
developed around the 1.4 m high quality beef
animals produced annually, marketing high
value-added beef-based consumer goods to the
high end of the market.

The crops sector is dominated by very large
farms using 0.5 m hectares of land and growing
cereals (wheat, barley, oats) mainly for animal
feed, biomass crops and ‘pharma’ and
‘feedstock’ crops for the food, pharmaceutical
and other industries. Varieties used have a high
level of disease and pest resistance due to use of
new breeding technologies. Research in plant
breeding and cropping systems has lead to a
succession of improvements in systems that have
given higher yields, lower waste and greater
functionality.

Advances in technology, climate change and the
successful development of suitable varieties of
soybean have enabled significant production of
the crop in southern Europe and also in Ireland.
Climate change has also enabled the
development of an expanding amenity
horticulture industry.

The continued presence of the major world
pharmaceutical companies in Ireland, combined
with the acceptance of new technologies and the
emergence of entrepreneurs to exploit new
opportunities, has led to the development of a
very successful bio-industry in Ireland based on
very specialised pharma and feedstock crops.
The pharma and feedstock sector is by far the
most profitable crops sector, providing over half
the profit from 20% of the land. It strongly
features both vertical integration and contract
farming and involves foreign multinational
companies and bio-tech spin-offs from local
universities and centres.

Management expertise has become a very
significant feature of Irish farming. There is now
an MBA in Dairy Farm Business Development.
Things like quality control, traceability,
emissions and energy use monitoring are now an
integral part of dairy farming management
systems. The advanced features of these on-farm
management systems incorporating advanced
biosensor and information technologies allow
commercial dairy farms to be smoothly
integrated into ‘technology platforms’ and

replace expensive dairy farms at research centres
and universities.

The farming sector sells its products to food
processors and industrial manufacturers in
Ireland and abroad, with a small amount of sales
to local food markets. Vertical integration
(where a firm owns its upstream suppliers and
downstream buyers) and production on contract
have become important features of farming.
Direct sales from farm to retailers are much more
common than heretofore. The clean, green,
grass-based, quality and safety assured and
traceable origin of Irish farm output is being
successfully exploited to achieve access to the
higher end of the global market. A very
significant service economy has grown around
the farming sector, providing inputs such as
feeds, contracting services, knowledge and
technology, and outputs such as consultancy
services, management services and ownership of
farms in other countries.

The favorable business environment generally
has contributed to the success of Irish farming.
World demand for food and energy has led to
satisfactory prices: freedom to farm allows
production to meet demands and the near
absence of barriers to trade allows exploitation
of the best market opportunities.

The policy environment is mostly supportive of
farming. Regulations related to quality, safety,
traceability, animal welfare etc have been
positively exploited. Environmental legislation
has constrained levels of production somewhat,
but there is general acceptance that this is
necessary and reasonable.

Scenario 3

ENERGY SQUEEZE FUELS

AGRICULTURE

Scenario Storyline:

It is 2030 and we are in the post peak oil era with
conventional oil production declining steadily.
The rising Chinese and Indian economic
superpowers have accelerated the increase in
global energy demand. Oil prices fluctuate
around $300 per barrel. Significant disruption
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and dislocation has occurred in the global
economy. New energy technologies such as
hydrogen fuel cells have yet to provide a viable
energy solution. Agriculture has become an
important source of renewable energy and of
green-materials to replace petroleum based
products such as plastics. The energy crisis has
had a major knock-on effect on global food
supplies and prices. Agriculture is now centre
stage in terms of global energy security and food
security. Table 3 below summarises the main
characteristics of this scenario.

Table 3

ENERGY SQUEEZE FUELS AGRICULTURE

Global – Key
Characteristics

 Increased global
population

 Energy crisis in
parallel with
increased global
demand for food
and energy
leading to higher
prices for both

 Global trade
liberalisation
affected by energy
constraints on the
movement of
goods

 Global strategies
and new
technologies for
alternative energy
supplies including
green energy
(biofuels)

 Global economic
slow-down

Ireland - Key
Characteristics

 Difficult economic
climate

 Increased
contribution of
agriculture and
food processing to
the Irish economy

 Significant
investments in
science and
technology to
provide solutions
and innovations

 Enforced
restrictions on
energy use

Introduction
A range of strategies and technologies have been
adopted with varying success to address the
energy crisis that has developed over the past
two decades. These include the exploitation of
alternative oil sources (e.g., Canadian tar sands,
heavy crude oil reserves, and oil shale),
exploiting coal reserves and coal gasification
technology, hydro and wave power, wind and

solar technologies, hydrogen fuel cells, microbial
and algal energy synthesisers. New advanced
‘pebble bed’ nuclear power plants are also
coming on stream. Farm produced energy
sources have to date played a crucial role in
coping with post peak oil production.

However, the world remains in the throes of an
energy deficit and while adapting still awaits
new technologies that will adequately contain the
energy crisis.

The post peak oil era has led to the resurgence of
agriculture as a primary resource in the global
economy. The increase in the world population
from approximately 6 b in the 1990s to eight
billion in 2030 has accelerated global food
demand. On the other hand global demand for
green energy (biofuels, biomass) has sharply
increased over the past two decades. Natural
fibres are widely used as a replacement for
petroleum based materials and for the production
of bio-plastics and other industrial raw materials.
Agriculture has also become an important
resource for the global pharmaceutical sector.

Agriculture is centre stage in the world economy
and its role is to sustainably:

 Produce food (involving widespread
adoption of biotechnologies);

 Produce renewable energy sources
(biofuels, biomass, biogas); and

 Produce bioindustrial materials
(bioplastics, biofibres, timber, pharma
farming).

The significant shift in global agriculture has
seen a conflict between food production and
energy/bioindustry production. World production
capacity has also been compromised by growing
global water shortages and droughts. As a
consequence food prices have increased steadily
but also fluctuate.

The global economy has encountered significant
challenges arising from the energy crisis. The
economic climate in Ireland has been difficult
with an overall decrease in competitiveness and
a reduction in foreign direct investment resulting
in higher unemployment. With energy and food
security the dominant drivers in the global
economy, agriculture and food have again
become key sectors in the Irish economy. A new
and substantial energy production and
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distribution network has emerged based on
alternative energy sources. Alternative energy
service providers take the responsibility for
sourcing energy supplies and operating energy
systems for their clients.

Despite economic difficulties public investment
in science and technology has expanded to meet
the energy and food challenges arising. While
innovation has been successful in helping
address problems arising from the energy
squeeze and emerging societal needs we still
await breakthrough echnologies in many areas.
Advances in the following areas have been
notable even if some remain in the research
stage:

Energy (deep sea oil extraction, coal liquefaction,
second/third generation bioenergy processing, biogas
production, waste recycling to energy, solar energy,
microbial/algal energy synthesis, wind energy, wave
energy, advanced nuclear energy reactors, hybrid
engines, eco cars, new composites based on natural
fibres).

Food production and processing (biotechnologies
e.g., genomics, cloning, nitrogen fixing, disease
resistance, new varieties).

Bioindustry (biosensors, bioplastics, biopackaging,
bio-fibres, pharming products).

Environmental sustainability (biodegradable wastes,
reduced input animal crop/production, irrigation,
hydroponics, desalination).

Information and communication and
nanotechnologies (e.g., advanced online
technologies, intelligent computer systems, robotics,
advanced GPS) .

Health and life extension (human genomics, bio-
informatics, organ/limb replacement, cancer
treatment, personalised nutrition/lifestyle plans based
on personal genetic blueprint).

Societal Issues
Energy conservation has dominated all areas of
society in recent years. The Californian model of
‘negawatts’ (saving watts) has been vigorously
adopted in most developed countries. Industry,
agriculture and households have been
incentivised/penalised to reduce energy
consumption. Households are given an electricity
quota from the national grid with a tiered pricing
structure. Severe penalties are applied for over

consumption. Energy taxes are also applied to
cars and fuel. Energy audits are routine.

Irish Agriculture and Food Production
The energy crisis has posed both opportunities
and challenges for Irish agriculture. The
development of a competitive grass based dairy
industry and the major expansion in bioenergy
crops (biofuels, biomass/forestry) have radically
changed land use in recent times. Agricultural
and food output significantly increased as a
percentage of gross national product (GNP) as
food and energy prices rose and economic
growth slowed in other areas.

Dairying: Higher energy and animal feed prices
have increased the overall competitiveness of
grass based Irish dairy farming. The number of
dairy farmers has declined substantially, but
national dairy cow numbers and milk solids
output per cow have increased markedly.

Tillage: Tillage production has increased
significantly to supply the home animal feed
market, the food and drinks sector and to
produce renewable energy and raw materials for
the bioindustry sector.

Biomass and Forestry: The energy crisis has
offered new opportunities for Irish farmers. The
forestry/biomass sector has expanded rapidly. A
well organised bioenergy supply chain and
processing infrastructure has emerged. Clusters
of biomass production units have emerged
around former peat fired power stations and
group heating schemes in small to medium size
conurbations. Forestry expansion has also
contributed to increased carbon sequestration
which has aided climate change mitigation
strategies.

Beef and Sheep: The national suckler cow herd
and ewe breeding flock have declined
continuously for over two decades. However, the
smaller Irish suckler beef and lamb industries
have been successful in marketing a premium
‘green’ product based on high levels of
assurance and natural grass based production
methods. The expanded national dairy herd has
increased the supply of calves for beef
production.

Pigs/Poultry: Increased feed and energy prices
have challenged the competitiveness of the Irish
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pigs and poultry sector. Only the most efficient
producers have survived

Aquaculture: Aquaculture has expanded steadily
and there has been considerable investment in
aquaculture technology and research in Ireland.

Horticulture: Rising transport costs and the
development of a well organised farmers/local
market network has increased the domestic
demand for Irish grown fruit and vegetables.
Strong societal pressure to curb the increase in
lifestyle diseases has also promoted increased
vegetable and fruit consumption. The
horticultural sector has expanded as a result.

Pharma: Pharma farming has become a
significant industry in many countries but has
provided limited opportunities in an Irish
context.

The Food Processing Sector
Rising energy costs and legislative controls have
had a huge impact on global supply and
distribution chains. Reducing food miles is seen
as both a practical and ethical priority. Air
transport of perishable foods is now banned.
Internationally, stringent energy regulations
encourage the transport of commodity based
rather than processed products. Packaging into
consumer size products takes place much closer
to the final market in specialised packaging and
logistics ‘parks’. New technologies to
substantially extend food product shelflife have
reduced the need for energy costly just-in-time
distribution systems. The ban on petroleum
based packaging materials has led to new
technologies and innovations in the packaging of
food. Tightening global food supplies have
benefited Irish food exports but energy
constraints have ensured that commodity based
exports still dominate.

Scenario 4

A EUROPEAN AGRICULTURE

Scenario Storyline:

The period from 2007 to 2017 witnessed
repeated efforts to get agreement on a liberalised
world trade. However, Europe did not sign up to
such agreements and has developed a distinctive
European agriculture, with consequences for

trading in food and energy production. This is
characterised by protection from global markets;
food safety; energy security; food security;
traceability and biosecurity. This scenario
addresses the socio-economic aspects of the rural
economy and the consequences of a European
economy partly isolated from the rest of the
world by tariffs and restricted trade. Table 4
below summarises the main characteristics of the
scenario.

Table 4

A EUROPEAN AGRICULTURE

o Global – Key
Characteristics

 Food and energy
security priority

 Competitive and
sustainable

 Degree of
protection in
Europe from
global markets

 Biosecurity

o Ireland - Key
Characteristics

 Competitive food
and energy
production

 Continued support
for agriculture and
agri-environmental
products

 Traceability and
phyto-sanitary
issues are
nationally
important

 Enhanced
traceability
programmes

 Resistance to
science and
technology (S&T)
in Ireland

Introduction
The year is 2030. The Irish agricultural sector is
focused on the production of traceable, safe high
quality food and energy for the European market.
The strong demand for food and energy has
maintained competitive prices and has enabled
agriculture to continue to play a significant role
in maintaining the rural economy. Tariffs, quotas
and embargoes still apply to many products. The
combined effect of national/regional food and
energy security, biosecurity, animal welfare and
traceability issues have led to a re-think on the
appropriateness of a freetrade regime. Europe,
the US and East Asian economies have, in
response, reinstated significant agricultural
policy intervention.
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A European agriculture has developed almost
twenty years after decision to reject world trade
agreements. Its objectives are food and energy
security with an emphasis on sustainability of
environment and the rural economy. The
increased oil prices and the shift to renewable
energy that occurred in the early part of the
century set the basis for a viable energy sector.
European agricultural policy has refocused on
the original objectives of the CAP to:

 increase agricultural productivity;
 ensure a fair standard of living for the

agricultural community;
 stabilize markets;
 provide certainty of food supplies; and
 ensure that those supplies reached consumers

at reasonable prices.

Maintenance of environmental sustainability and
energy security, food safety, biosecurity and
traceability proved to be additional drivers that
have shaped 2030 European agriculture. Public
health and consumer concerns about food safety
have resulted in enhanced traceability
programmes from farm to fork. Organic food
production has developed through increased
consumer demand and favourable policies.
Considerable support has been given to land and
water based energy production. Energy
generation initiatives, including: localised
biomass fuel production; wind farms and wave
and tidal energy.

European Agriculture
European agriculture has developed as a
sustainable and competitive sector in the 2030
bioeconomy. An important element of this was
the support given to consolidation of farms
aimed at creating viable units through special
leasing and partnership schemes. A significant
number of farmers remain part-time.

At farm level milk production remains limited by
quotas. A significant suckler herd is the main
source of raw material for the beef sector, mainly
produced by part-time farmers. The area devoted
to grain production has increased steadily over
the last twenty years buoyed up by the demand at
European level for biofuel production. A
significant organic sector has developed
accounting for 8% of food production. The
forestry has continued to grow steadily aided by
continuing EU payments. A significant biomass
energy enterprise now exists focused around
major urban centres. In the early years of this

development there was significant public grant-
aid to suppliers in the form of establishment aid,
assistance in establishing co-operatives and
logistical support for transport and storage. On
the demand side grants were provided for the
establishment of group heating schemes.
Consumer demand, and to a lesser extent
concerns over food miles, have seen a growth in
the demand for traceable, locally produced food.
This has been strengthened by the continued
growth of farmers markets and the expansion of
their services.

European policies continue to play a pivitol role
in agriculture, though its share of EU
expenditure has continued to diminish. Early
support for the bioenergy and green-chemicals
industry in the form of tax credits promoted its
development. High prices have meant that
continued support for this sector is no longer
required. Despite trade restrictions Europe finds
it necessary to import a fraction of its food and
energy requirements. European farmers receive
support payments for the delivery of agri-
environmental products and services. These are
capped and dependant on quantifiable delivery.

Rural Development
Rural development is an ongoing challenge and
an important aspect of European agriculture. It is
EU policy to safeguard and promote
development of rural regions through legislation
and financial support mechanisms. Grants,
subsidies and other payments are available for a
range of rural activities including small
enterprise development, environmental
protection, cultural and heritage protection and
community support. Approximately 40% of the
EU expenditure on agriculture is devoted to rural
development, to stem the continued problem of
rural depopulation across Europe. A significant
proportion of the expenditure is focused on the
creation and maintenance of employment in rural
areas. However, an increasingly larger
proportion of the budget is going to provide local
support for rural communities. An important
initiative has been the funding of community
development officers, charged with providing
assistance to voluntary organisations based in
rural communities. This shift is based on
research into the effectiveness of measures to
rural development support across a number of
countries.
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The delivery of services constitutes a significant
element of the output of rural and coastal areas.
These include the provision of tourist and leisure
activities (guesthouse accommodation, self-
catering accommodation, nature trails, themed
walks, activity/adventure parks, fishing, horse
riding, golf, health farms/spa resorts, etc).
Tourism and leisure have grown significantly,
especially in the retired segment, where an
increasing age demographic and higher income
has driven demand for short break packaged
activities including cookery, craft activities and
golf. The enforcement of regulations has played
a significant role in achieving protection of:
water quality, biodiversity, wildlife, soil quality,
air quality and cultural heritage that underpins
the development of European agriculture.

The processing industry remains predominantly
export focused. Irish dairy processors have
focused predominantly on the catering and food
ingredient markets as well as the retail market
for premium butter. The beef and sheep sectors
supply the retail trade. A significant proportion
of the output is channelled into functional foods
and ready-meals. The emergence of this sector
has been supported by market requirements and
significant research into production techniques.

Scenario 5

Sustainable and Rural

Scenario Storyline:

The Sustainable and Rural storyline is
developed around the achievement of a balance
between sustainability (environmental) and the
competitive production of food and energy using
the natural resources. In this scenario
sustainability, climate change and environmental
security have precedent as they are important
political and economic driving forces at both
Irish and global level. The 2030 bioeconomy not
only produces food, energy, bioindustrial
products but also and significantly delivers a
competitive range of agri-environmental produce
using knowledge supported innovation over the
last 20 years. The agri-environmental produce
includes biodiversity services from species
conservation to landscape protection to cultural
preservation to water management from supply

to control. In terms of climate change the
bioeconomy is leading and providing a range of
natural resources based mitigation and
adaptation strategies. Ultimately, the vision in
this scenario is for economic activity converging
on the goal of zero or even positive
environmental footprint. The political and public
strategy for delivery remains rooted in
innovation that not only involves entrepreneurial
led new ways of doing things but also and
equally important the commitment to improving
the way we do things. However, the impact of
climate change continues to move the balance
point between sustainability and competitiveness
leaving significant challenges facing the world.
Table 5 below summarises the main
characteristics of the scenario:

Table 5

Scenario 5: Sustainable and Rural

o Global – Key
Characteristics

 Sustainability

 Food & energy
security

 Strong economic
growth

 Climate change
mitigation &
adaptation

o Ireland - Key
Characteristics

 High quality
managed
environment a
priority

 Balanced rural
and urban
economies

 Quality of life for
citizens

 Knowledge
driven innovation

Introduction
The key driver for this scenario is the
internationally agreed objective of a knowledge
driven, sustainable and competitive bioeconomy.
This challenging objective is set against rising
world food, energy, bioindustrial produce
demands and complicated by increasing
urbanisation. However, delivery is facilitated by
investment and developments in science and
technology that are supported by strong public
and political commitment to the ideology.
Furthermore, the maintenance, preservation and
enhancement of the natural resources are
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considered to significantly underpin the quality
of life for current and future generations.

The Sustainable and Rural scenario for 2030 is a
sustainable bioeconomy that has maintained its
contribution to gross domestic product (GDP)
and now remains the preferred location for 45%
of the national population. It is a model that very
few countries in the world have been able to
emulate. It is based on a balance between the
urban and rural populations that has delivered a
quality of life for our 5.5m population and 11m
tourists annually. Our internationally
acknowledged success story is based on the
implementation of land use and environmental
policies, a national recognition of the value of
diversity, combined with significant
infrastructural investment, and the active
promotion, development and fostering
knowledge-supported innovation in Irish society.

Our food producing agricultural economy has
had to change in response to production limits
required to meet greenhouse gas emission
(GHG) targets. Today, agriculture’s contribution
to GHG is 30% lower than in 2012. This
reduction, which forms part of our nationally
binding obligation to implement climate change
mitigation measures, has been achieved by
reducing ruminant numbers (15%) and nitrogen
fertiliser inputs (50%). This potentially
devastating blow, which the GHG strategy
implied for the rural economy, was anticipated.
It was addressed by policies and focused
knowledge and capital investments in
maintaining food production output, increasing
the range of alternatives such as energy and
bioproducts, agri-environmental products and in
creating a broader based knowledge economy in
rural areas. These policies dovetailed naturally
with the desire to improve the quality of life for
people by reversing the commuting culture that
had mushroomed during the ‘Celtic Tiger’ years.

The 2030 sustainable rural economy is driven by
innovation and based on high quality human and
natural resources. The urban and rural divide in
incomes witnessed in the early part of the
century has been closed. Central to achieving
this was the significant 20 year investment
programme in developing public and private
services in rural areas, particularly around
gateway and hub towns. This included transport,
communication, health care, retail and
recreational infrastructure to meet the social

requirements of people living in rural areas. It
also included the establishment of an
education/technology transfer/innovation and
rural enterprise support infrastructure to
underpin and grow economic activities. This has
facilitated an enhanced quality of life in the rural
economy that continues to attract highly skilled
professionals and their families.

An important spin-off in rural areas has been in
the form of benefits that have accrued to our
urban society and international visitors. Our
2030 rural environment is a high quality one,
with standards of water, air, soil, biodiversity
and landscape that are the envy of many
countries.

As such, the rural economy has ‘re-invented’
itself to create new wealth generating
opportunities that complement those of the agri-
food sector that must continuously develop and
evolve to meet internationally agreed
environmental goals while not only maintaining
but increasing productivity. The investment in
knowledge and innovation, the more diverse
range of economic activities and the quality of
the human and natural capital has uniquely
positioned Ireland to achieve the necessary re-
balancing of competitiveness and sustainability
against the background of the first real
economic, environmental and social impacts of
global warming.

Sector Profile
There are four main groups of participants in the
2030 Sustainable and Rural scenario. They
include:

1. the agri-food sector;
2. the agri-energy and bioproducts

sector;
3. the agri environmental products and

services sector; and
4. the rural dwellers and those providing

the goods and services to support the
rural economy.

The three ‘agri’ sector includes a mix of
‘intensive’ and ‘extensive’ producers involved to
varying degrees in the production of food,
energy and agri-environmental products and
services. In developing the sector the key factor
has been the recognition that there are no ‘one-
size-fits-all’ solutions. Now a range of
customised approaches are delivered. These
acknowledge the diversity in the natural
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resources – soils, unpredictable weather and the
producers - a relatively small number of
intensive entrepreneurial farmers; a larger
number of development farmers; an equally
sized group of smaller more extensive farmers; a
group of land owners not directly involved in
utilising it. These have different ‘balance’ points
in relation to realising sustainable and
competitive systems that have and continue to
require distinct solutions and continued
innovation in each sector.

As a consequence, all of those involved in the
management of the natural resources have high
returns providing living standards comparable to
those in other sectors of the Irish economy. They
include a range of operations from efficient low
margin high scale food and energy operations to
low scale high margin activities in the
bioindustrial pharmaceutical sector. Substantial
knowledge generation and procurement in both
‘hard’ and ‘soft’ sciences, technology transfer,
innovation training and organisation has been
provided to realise these developments.
Increasingly, the innovations developed by Irish
natural resources managers and farmers have
resulted in spin-off firms supporting other
developments at home and abroad further
increasing margins.

The livestock capped agri-food sector continues
to include producers operating at a range of
intensities, with milk, meat and grain products
focused on the export of high quality commodity
products from a relatively small number of large
(international) and a larger number of smaller
(niche) companies. From a food production
perspective, the remarkable achievement of this
sector has been the near maintenance of output at
levels comparable with those of the first decade
of the century in spite of enforced reductions in
livestock numbers and use restrictions on large
tracts of high-value conservation land.

The energy and bioproducts sector is smaller but
equally impressive. Through government
investment and support in partnership with the
relevant industrial stakeholders this sector has
emerged as a ‘star’ growth performer in the 2020
to 2030 bioeconomy. The production and multi-
functional use of crops has added real value.
Some of the crops now grown provide high-
value food, green-chemicals for industry and
finally biomass for energy. The energy sector
also includes a very important forestry

component that accounts for 20% of Irish land
use. This provides not only raw materials for
wood products and energy but is also playing a
significant role in achieving our GHG emission
targets through measurable gains in carbon
sequestration.

The agri-environmental products and services
farming sector has emerged as an important
sector in the 2030 bioeconomy. This has been
driven from the public and political consensus on
the value of these goods and services in terms of
their contribution to the quality of life of
citizens. In addition, there is the requirement to
preserve these aspects of our natural heritage for
future generations. A large number of farmers
are now deriving a living from the measurable
delivery of a range of agri-environmental
products and services including public access,
species preservation, biodiversity and landscape
services including the preservation of our
cultural heritage across a wide range of
landscapes and locations. There are an equal
number of farmers and land owners who are
deriving a portion of their income from this
sector. There is a clear emphasis on achieving
very specific and measurable targets. The role of
knowledge and innovation in this sector has
provided many interesting challenges over the
last two decades with novel applications of
technologies from ‘nano’ to satellite. Payments
are based on value for money and, as such, are
subject to frequent audits. This arose from
questions raised following a European evaluation
of agri-environmental measures between 1994
and 2012. Serious questions were raised about
the efficacy of specific measures not only in
terms of value for money, but also in terms of
their actual environmental benefits.

An interesting aspect of this has been the shift
from payments for goods on an individual farm
basis to enhanced payments where farmers in a
particular area or habitat form cooperatives and
bid competitively for delivery of specialist-
based public goods. This can vary from
providing quality water with low treatment needs
to urban areas, the creation and maintenance of
habitats for specific species of flora and fauna,
land access for naturally based leisure pursuits.
In some areas of the country, this sector of the
farming community is often associated with
tourism activities and local artisan food
production.
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The final sector of the bioeconomy are the rural
dwellers. Their role in the bioeconomy has been
assisted by the national objective of promoting
and achieving balanced regional development.
Critical mass in gateway towns, developed from
decentralisation of increasingly high skilled
public services into these towns, not only
counter-balancing Dublin, but also counter-
balancing the regional hubs such as Galway,
Cork and Limerick. This has been supported by
putting in place the infrastructure capable of
bringing high-value added industry to regional
rural centres. Developmental spatial planning
procedures were put in place at the national level
to favour balanced regional development, with
the large retail developments being located in
Athlone, Portlaoise and Longford.

Urbanisation has resulted in greater demands for
green-space recreational activities, particularly
supporting public health policies aimed at
improving quality of life. This demand and that
created by the desire to grow an eco-based
tourism, formed a requirement for the
sustainable exploitation of the high quality
natural environment that is largely delivered by
farmers (landscape managers).

The bioeconomy is built around the creation and
management of networks of excellence for a
range of medical, pharmaceutical, engineering,
environmental and waste management activities.
Parts of the major urban universities, particularly
those concerned with the natural resources, food
production/food processing and other appropriate
(location insensitive) disciplines, such as ICT,
have been decentralised to regional towns, each
with particular specialities developing
international scale critical mass in specific
national priority areas as identified in
international competitiveness studies. Local
development and planning have complemented
these seed developments with the creation of
science parks, supporting professional services
and infrastructures to facilitate the development
of the critical mass required to sustain
knowledge-based high margin economic
activities.

An exciting development was the emergence of
high-tech enterprise clusters around state
financed research institutions such as the
Moorepark food research campus and the
Johnstown environmental research campus. A
primary objective of these was to foster and

facilitate innovation. Other areas of high-tech
enterprise clusters (e.g., medical,
pharmaceutical, engineering, social sciences,
catering) have developed in the vicinity of
decentralised university campuses and associated
industries.

The Clients and Consumers
The consumers of the produce from the agri-food
sector are primarily food and energy processors.
Local niche food producers, markets and direct
consumers are increasingly important consumers
and clients.

The sector has a wide range of consumers for its
goods and services, including those involved in
developing and delivering innovation. For
example, the more ‘intensive’ food and energy
producers are managed and driven by highly
educated and motivated people, capable of
receiving and utilising the knowledge
innovatively to maintain and adopt their
enterprises to the fast changing environment in
which they operate. The more ‘extensive’ part-
time farmers require a high value return on their
investment and as such they are users of
knowledge and available technologies to
promote output and smart working practices.

The European Union (EU), government
departments (agriculture, environment, tourism,
energy and health) and local industries that
market their produce based on a high quality
local environment, are all clients for the agri-
environmental goods and services delivered in
the rural economy. Aspects of these relationships
between the producer of these goods and
consumers resulted in some interesting debates
concerning the setting of priorities for the type of
public goods (who decides), who provides the
funding for research and who owns the results.

The Market Opportunities, the Service
Economy and the Business Environment
The primary market opportunity for the diverse
range of outputs from the sector is based on the
international visibility of the proven success of
the Irish sustainable rural economy model. As
the world attempts to adapt to the impacts of
climate change, the requirement for a balanced
urban/rural economy that can deliver a quality of
life has never been as important. Maintaining
diversity in the range of outputs and services,
based on excellence, combined with highly
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educated and motivated human resources, is the
key to responding to change in the marketplace.

Interestingly, the demands to achieve high
environmental standards have created new
market opportunities for land owners in relation
to pollution trading opportunities, not only in
terms of carbon, but also nutrients (nitrogen and
phosphorus) and, more recently, landscape. The
realisation of these schemes would not have been
possible without significant national investment
in evidence-based research. To some extent, this
has resulted in some public goods becoming a
tradable commodity. This has provided a
mechanism for the innovative farmer to develop
and for those land owners not-so-well positioned
to generate an income.

The Policy Environment
International and EU Directives continue to set
policy goals for environmental sustainability in
2030, with increasing emphasis on adaptation to
climate change. Within the bio-economy there
are new emerging challenges in maintaining the
sustainable rural economy due to shifts in the
increasingly precarious balance between
competitiveness and sustainability in response to
climate change. For example, water
management, both in terms of quantity and
quality, is now a key issue. In the south and east
of the country, summer droughts are restricting
grass and crop production to an extent that
reduces output. Irrigation solutions are not cost
effective. In addition, the reduced rainfall in
these regions has also created a potential for
reduced water quality. In response, the
development of the ‘intensive’ sector is now
confined to parts of the country where water
supply is less restrictive and costs of addressing
water pollution are lower. The increase in
extreme weather events has also created
significant flooding difficulties in many low-
lying and coastal regions.
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Energy as a Driver of Non-food Biomass
Uses

J. I. Burke1

Introduction

The tillage sector has come through a difficult
period in recent years. Initially, we had the demise
of sugar production, a gradual decline of malting,
and falling profit margins for all cereal crops. This
has been followed by a period of buoyant cereal
and rape-seed prices, and now by rapid increases
in input costs. Against this background, prospects
for the use of tillage crops for energy purposes
have fluctuated wildly.

These are relatively short-term effects. In the long-
term, it may be expected that a general trend of
increasing demand and price for all forms of
energy will continue indefinitely, and that national
and EU targets for greenhouse gas reduction and
fuel supply security will drive an increasing
demand for renewable energies. Within the various
energy forms, it is also clear that biomass will play
a particularly significant role as an alternative
source of transport fuel, as no other significant
medium-term options are emerging. With current
technologies, this will create a substantial
additional demand for cereals, beet and oil crops
that will boost the prices for these commodities. It
will also lead to a big inflow into Western Europe
of either the raw materials or processed liquid
biofuels.

Demand for cellulosic biomass will increase more
slowly. Initially it will be used for heating and
electricity production, and will tend to be used
locally to minimise transport costs, though the
development of first pellet and later pyrolitic oil

1 Contact email: jim.burke@teagasc.ie

production will lead to increased imports from
remote forest-dominated countries. Emerging
technologies will eventually allow the conversion
of ligno-cellulose to liquid biofuel; this will
accelerate demand for this material and possibly
ease the demand for starch, sugar and oil crops.

Increasing mineral fuel prices are already
beginning to create a demand for biomass products
for heating and electricity production as well as
transport fuels. They will also stimulate a demand
for substitute feedstocks for other industrial
products with a high mineral fuel usage, e.g.,
plastic, fibre reinforcing, lubricants etc. A growing
need to abate greenhouse gas emissions will add to
the urgency of developing alternative sustainable
uses for crop biomass. Looking to the post-2020
period, these drivers plus fuel supply security
concerns must be expected to drive an increasing
demand for biomass for a wide range of industrial
uses.

Developments in energy uses are becoming more
predictable, as national and EU policies begin to
unfold in the form of White Papers, Action Plans,
Directives, Regulations and promotion incentives.
Other industrial uses of biomass are at an early
stage of development, and are difficult to forecast
accurately at this stage. Nevertheless, it is
becoming clear that parallel development of a
range of industrial uses for biomass crops and
residues, where each fraction goes to its most
profitable use, will be critical to the viability of
producing these crops. For example, an area of oil-
seed rape might be utilised as follows:

 Oil - diesel engine fuel, lubricant, mould
release agent;

 Meal - animal feed, fuel pellet additive,
unprocessed boiler fuel ; and

 Straw - fuel pellet additive, ethanol



Page 2 of 6

production, electricity generation.

The recent Irish White Paper on sustainable
energy2 suggested that we should sign up for
5.75% substitution of transport biofuels by 2010,
replacement of 30% of the peat used in electricity
generation by biomass by 2015, and 20% of
electricity from renewables with 800 MW from
combined heat and power plants (CHP) “with an
emphasis on biomass” by 2020. The latest
Roadmap from the European Commission
proposes that by 2020 we should have a 10%
substitution of liquid biofuels and that 20% of all
energy use should be from renewables. While
these targets are directed at the period up to 2020,
one must expect that they will continue and
intensify in the following decade. The ReHeat
(formerly Bioheat) and Greener Homes grant
schemes for commercial and domestic boilers are
already driving an increasing demand for wood
chips and biomass pellets. This must be expected
to continue indefinitely.

With these drivers, all the indications are that the
amount of biofuels of all types used in Ireland is
set to increase rapidly between now and 2030. The
big question is how much of the different fuels
will be produced in Ireland, and what will be the
impact on Irish agriculture?

TRANSPORT BIOFUELS
First-generation fuels: This includes vegetable
oil, biodiesel, bioethanol from starch or sugar
crops, and biomethane from biomass digestion.
With the exception of methane from animal
manure and ethanol from lactose, these fuels are
virtually all produced from tillage crops.

2 Department of Communications, Marine and natural
Resources, 2007. Delivering a Sustainable Energy Future for
Ireland; the energy policy framework 2007-20.

Excise relief to achieve a 2% transport biofuel
substitution was allocated to 16 companies in
December 2006. While native tillage crop
feedstocks could have met most of this target, it is
apparent at this stage that much of it will be
imported.

Looking ahead, supply of the 5.75% or 10%
targets from home production of transport fuels
will be challenging. The area required for 5.75%
transport biofuel substitution from native
production would be from 150,000 to 250,000 ha
of starch or sugar crops, i.e., most of our current
tillage area if it were all produced from native
crops (Table 1). However, rotation of oilseed rape
would require over 700,000 ha to be in tillage. A
Teagasc study by Lee3 in 1986 identified 1 m ha as
being suitable for arable cropping. But all the
environmental and economic impacts of such a
major change in land use would have to be
weighed up very carefully. All told, it must be
expected that if the 5.75% target is met it will be
mainly by imports.

3 Lee, J., 1986. The Prospects for Irish Agriculture –
Physical and human resources. Seminar on Agricultural
Policy, Kilmainham, Dublin.
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Table 1: Energy and land needed for various
biofuel substitution targets

Substitution Energy
demand
(k t oe*)

Crops Land
needed
(m ha)

Total national
energy demand

~16,000 All ~5

5.75% of
transport fuel

~265 Annual arable
(rape, cereals,
beet etc)

~0.15 –
0.25

10% of transport
fuel demand

~600 Annual arable ~0.5

40% of
commercial
oil/gas/coal

~400 Perennial
(wood,
willow,
miscanthus etc)

0.04

20% of
residential
oil/coal/gas

~400 Perennial 0.04

30% of peat in
power stations

~700 Perennial ~0.07

100% of peat in
power stations

2300 Perennial ~ 0.23

Small-scale CHP 500 Perennial
(whole-crop,
cereals, grass,
+slurry)

~ 0.005

*1 k t oe = 1000 t of oil equivalent

The 10% 2020 target transport fuel demand will
require more than twice the 5.75% tilled areas,
when allowance is made for an expected big
increase in the national transport fuel demand
between 2010 and 2020. This will require
largescale imports, not just by Ireland but by most
EU countries from South America and Far Eastern
countries such as Indonesia and Malaysia. Already
this is leading to major concerns about destruction
of natural vegetation, disruption of local food
production, and competition for available water. It
has to be questioned whether it will be possible for
the EU to achieve the 10% target in a way that is
socially and environmentally sustainable.

Second-generation biofuels: The main prospects

here are ethanol from ligno-cellulose crops and
petrol or diesel substitutes produced by biomass
gasification followed by liquefaction and
fractionation via the Fischer-Tropsch process
(BtL). These technologies offer the possibility of
allowing the conversion of lower-cost feedstocks,
including residue and by-product materials such as
bagasse, corn stover, cereal and rape straw and
wood residues. Pilot plants for both processes are
in operation, but there are no commercial plants to
date. The scale of the lignocellulose-ethanol plants
will be big, so the move from pilot to commercial
will be slow; it is most likely to occur in the period
from 2015 to2030. The BtL plants may be more
flexible in scale and configuration, but capital
investment will still be very high. From an Irish
perspective, three major questions arise:

 Can we achieve the feedstock volume and
quality for even one plant in Ireland? From
which sources, and what will be the
environmental impacts?

 Will the price that could be paid for the
biomass be sufficient to be of any benefit
to our economy, even for low-value
biomass?

 Will there be scope for integration of either
process into biorefineries with non-fuel
products providing additional income?

The first ethanol-from-lignocellulose plants are
likely to be front-end add-ons to existing first-
generation bioethanol plants where the expertise,
transport logistics and market are already in place.
So to keep this option open it is vital that some
development of first-generation plants is achieved
in the near future.

While the development of the second-generation
plants will be driven mainly by very large
corporations, national research in the area will also
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be needed to evaluate and compare the various
process options that will emerge, to look at their
feedstock volume and quality requirements, where
necessary to modify their processes to suit Irish
requirements, to research environmental impacts,
and to look at local markets for production
including by-products.

SOLID BIOFUELS
The solid biofuels, the market could be divided
into four sectors:

Commercial heating: There is a commercial heat
market for the equivalent of 1 m t of oil
equivalent, i.e., about 3 m t of biomass. The most
likely biomass substitution in this market is wood
chips as boiler fuel. This market is already
beginning to develop and should grow steadily
over the next ten years. The biggest long-term
source of energy wood is first thinnings in farm
forests. The initial target market sector should be
buildings outside urban areas with a big,
continuous heat demand, such as hotels or
hospitals. Provided raw material supplies can be
made available, a target of 40% of this market by
2020 should be attainable (Table 1). This land
could also be used for the management of
domestic and industrial organic materials
unsuitable for spreading on land producing food
crops.

Residential heating: The Irish total residential
demand for oil, gas and coal is 2 m t of oil
equivalent, or about 5 m t of biomass pellets. The
most likely alternative to these fuels is biomass
pellets used in stoves and small boilers. Sawdust is
the first choice material for pelleting but it is in
limited supply. When sawdust supplies are
exhausted, wood residues, cereal and rape straw
and energy crops such as willow or miscanthus

will be other possibilities as feedstocks.

In rural areas, an alternative boiler fuel for heating
farm homes may be cereal grains. While the heat
value of grain is close to that of wood, ignition
difficulties, higher ash content and clinker
formation present more challenges to the boiler.

Given that oil and gas will be difficult to dislodge
from the residential heat market, and that wood
pellet imports will be very competitive, a 20%
biomass substitution in this market is taken as a
realistic target (Table 1). This land could also be
used for the disposal of organic wastes unsuitable
for spreading on land producing food crops.

Power generation: The 30% peat substitution
target set out in the White Paper for the three peat-
burning stations would require biomass to replace
about 0.9 m t of peat. Assuming net calorific
values of 8 and 11 MJ/kg for peat and biomass
respectively, about 0.7 m t of biomass would be
required. Given that commercial and residential
demands will develop for wood residues, it is
likely that much of the power station demand will
have to be met by energy crops. Supply of the full
requirement would require the produce of about
70,000 ha (Table 1). Eventual complete
replacement of peat would require over 200,000
ha.

Combined heat and power (CHP): Interest in
small-scale biomass-based CHP has been
stimulated by the recently launched CHP/AD
scheme providing improved capital grants and
electricity prices. CHP based on combustion of
crops or residues remains limited by the lack of
competitive small-scale plant. Small-scale
digestion of animal manures, food wastes, grass or
energy crops is at a more advanced stage; it may
provide some opportunities where there is a
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suitable local heat demand as well as a feedstock
supply, but is unlikely to have big land use
implications (Table 1).

IMPACTS ON THE ENVIRONMENT
Biofuels have the potential to reduce mineral fuel
combustion with its associated carbon emission.
So they can make a contribution to the reduction
of global warming. A 35% greenhouse-gas-
reduction cut-off in counting towards national
compliance targets proposed in a recent
Commission Directive4 will provide a baseline for
decision-making. But among the options that
exceed this target, the net effect of diverting
pasture or tillage areas into biofuel production
needs to be quantified for the various biofuel
sectors as an input to policy decisions on their
development.

Other impacts such as biodiversity effects,
catchment hydrology issues and visual impact also
need to be evaluated. This would be a particular
concern for power station supply, where the
desirability of reducing feedstock transport
distances might lead to a concentration of energy
crops in an area close to the plant. Where biofuels
are imported, the sustainability of the production
system in the country of origin will be a significant
issue. A capacity to research all the environmental
aspects of the conversion of biomass to energy
will be an essential part of an expanded research
programme in the area.

BIOFUEL QUALITY
If bio-fuel industries are to develop smoothly,
effective and stringent biofuel standards and
quality control and monitoring systems will be
required to build consumer confidence in fledgling

4 Commission of the European Communities, 2008. Proposal
for a Directive of the European Parliament and of the
Council on the Promotion of the Use of Energy from
Renewable Resources. COM (2008) 10 final.

industries. Sectors such as biodiesel already have
well-developed standards, others such as ethanol
and wood chips are still in development. Facilities
for the measurement of these properties and for the
operation of quality assurance programmes for the
various sectors will need to be put in place.

SUMMARY
Transport biofuel use will increase rapidly
between now and 2030. While much of this will be
imported, there is scope for some increase in
native production from tillage crops, and this
needs to be developed to the maximum extent that
our tillage land area and rotation constraints will
allow. Research will be needed to maximize crop
yields, find profitable uses for residue materials
such as rape and cereal straw and rape-seed cake,
to assure the quality of the bio-fuels produced and
to evaluate all the environmental impacts of bio-
fuel production.

There will be a big immediate and medium-term
increase in demand for solid lignocellulosic
biomass, for heat production in chipped or pelleted
form and for electricity production at the peat-
burning power stations. We need to develop our
production capacity to meet these demands. A
total of 200,000 ha transferred from dry-stock
farming to biomass crops as a first target would
allow several markets to develop without major
impact on food/feed production. Here again
quality and environmental issues will need to be
addressed.

By 2030, it is likely that technologies for liquid
bio-fuel production from lignocellulose will be in
use. Technologies for conversion of biomass to
other non-energy uses will also be well advanced.
It is conceivable that over 500,000 ha could be
usefully converted to biomass/bio-fuel crops by
then. If we have developed our research capacity,
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production base and supply chains, we will then
have the option of either developing our
production capacity for second-generation
transport bio-fuels or other industrial products if
either is more profitable than the heat or electricity
markets.

A fresh look will needed at the various biomass
species that might be grown for these markets, in
terms of their yields, costs, environmental
sustainability and fuel quality. The environmental
impacts of a transfer of some land from pasture to
energy crops needs to be evaluated. In particular,
all the consequences of concentrating energy crop
production close to power stations to minimise
transport needs to be examined.

We also need, as a high priority, to closely
examine various configurations of the
‘biorefinery’ concept, i.e., a multi-process plant
with a wide range of potential configurations
where the feedstock is converted into a number of
industrial products. In an early stage of
development this could be a plant where the
primary product is a first-generation biofuel with
residue materials converted to other uses. In the
longer term, it is more likely that the main
products will be chemicals, plastics, fibres,
lubricants etc and that the lower-value residues
will be converted to energy use. In this area, the
main hope for Ireland is to identify and develop
plant configurations that suit our attainable scale,
our feedstock production capacity, costs and
quality, and our markets for the outputs of such
units. Research in this area will require a wide
range of disciplines, facilities and skills.

First generation bio-fuel production in the country
will mitigate approximately 87,000 t carbon
dioxide equivalent (CO2 eq) later this year when a
biodiesel plant will become operational at New

Ross. Further expansion of biofuel production is
possible up to a maximum of perhaps 270,000 t
CO2 eq which would equate with our national 2%
biofuel target.

Growing energy crops to meet the government co-
firing target would mitigate approximately
830,000 t of carbon dioxide emissions if the target
is to be supplied by energy crops exclusively.
Energy crops, particularly willow, can also
contribute to government heat targets (12%
renewable heat by 2020). The greenhouse gas
mitigation potential of using energy crops for heat
depends on the acreage used for this purpose in
addition to the types of fuels replaced but could
amount to up to 1.7 m t CO2 eq.
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The Impact of Climate Change on Irish

Agricultural Production Potential

J. I. Burke1

Introduction

Climate change is identified as the most
significant and threatening global environmental
problem facing humanity today. Global
consensus has recognised that cuts of up to 70%
in global emissions are needed over the next
century in order to stabilise concentrations in the
atmosphere at twice the pre-industrial level. The
impacts of climate change on Ireland will be
significant, but will be more damaging on many
less developed countries less able to afford to
take action or adapt.

As a first step towards tackling this threat, the
United Nations Framework Convention on
Climate Change (UNFCCC) required developed
countries to put in place policies and measures
with the objective of returning emissions of
greenhouse gases to 1990 levels by the end of
the decade. However, in recognition of the need
to take more substantial action, certain countries
agreed legally binding targets in Kyoto in 1997,
to reduce global emissions of six greenhouse
gases by at least 5% below 1990 levels by 2012.
The EU will reduce emissions by 8% overall.

The main greenhouse gas in Ireland is carbon
dioxide (CO2) mainly arising from the burning of
fossil fuel in transport, heating and electricity
generation. Irish emissions of other greenhouse
gases, including methane and nitrous oxide are
proportionately higher than other countries, and
emissions from the agriculture sector were 35%
of all greenhouse gas emissions in 1990, the
highest of all sectors. This reflects the relatively
low human population and the higher
contribution of the agri-food sector to the
national economy compared with other European
countries. The goal of reducing emissions of
methane and nitrous oxide presents a major
challenge for the agriculture sector. However,
meeting our Kyoto commitments also presents
opportunities, growing biomass crops as a source
of energy is an example.

As part of the EU target, Ireland has agreed to
limit the growth in greenhouse gas emissions to

1 Contact email: jim.burke@teagasc.ie

13% above 1990 levels. However, Ireland’s
greenhouse gas emissions for 2005 exceeded
1990 levels by 25.4%. The contribution of
emissions from agriculture in 2005 was 27.6%
which still represents the single largest
contribution to our overall emissions. The
relative contribution of emissions from
agriculture has declined from 35% in 1990, this
decline is associated with decreased agricultural
emissions and substantial increases in
greenhouse gas emissions from the transport and
energy sectors.

For the purposes of this review it has been
assumed that by the year 2030, average
temperatures will be 2o C higher than the 1961-
1990 period and that the increase will be spread
uniformly over the whole year. Since 1991, over
a quarter of this warming has already occurred.
In addition, a 10% increase in precipitation from
October to March, and a 10% decrease in
summer precipitation are assumed. It is
acknowledged that inter-annual variation will
occur and that extreme events will cause
additional variation. However, these simple
scenarios are considered adequate for this
review. Additional scenarios are for (i) a 1o C
temperature change coupled to no change in
precipitation and (ii) a 3o C temperature change
coupled to a 15% average annual increase in
precipitation While the some of the selected
scenarios represents projections of temperature
and precipitation that are more likely to occur
towards the middle or perhaps the end of the
present century, they do allow for sufficient
adaptive capacity to be built in to strategic
planning for agriculture over coming decades.

GRASSLAND AGRICULTURE
The weather driven grass growth model
developed at Johnstown Castle Research Centre
to simulate grass growth has been used in the
past to guesstimate likely impacts of future
climate change on future grass growth in Ireland.

The work shows that a rise in temperature will
bring significant changes in production potential.
These yield increases will directly benefit the
grassland farmer by easing the grazing problems
normally endured early in the season while
increasing the yield potential of silage crops that
are normally cut towards the end of May.
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From July to September, especially in the coastal
areas, the increased production potential due to
increased temperatures will probably not be
realised because of the increased drought due to
the 10% decrease in rainfall predicted for the
summer months. At the moment the occurrence
of drought in coastal areas is subject to yearly
variations. In some years the drought is worse
that in others. It is presumed that this situation
will still hold in 2030, which means droughts,
when they do occur, will be worse than are
currently experienced.

In 2030, the impact of projected temperature and
rainfall changes will increase the average dry
matter (DM) yields by 12% for a 1o C rise in
temperature if there is no change in rainfall. The
impact of a 3o C temperature rise together with
an increase of 15% in annual rainfall will be to
increase the DM yield by 38%. The impact of
increase CO2 is not included in the model. The
increased CO2 effect could be as much as 19%
increase in DM yield in the reproductive growth
phase of Lolium perenne for a doubling of
atmospheric CO2 levels. However, work
conducted by Trinity College Dublin (TCD) and
Teagasc Oak Park indicates that current cultivars
may not have the genetic capacity to achieve the
yields predicted on a sustainable basis and that
the more unproductive grasses might benefit
more from significant changes in CO2 due to
effects on tillering. Emphasis on breeding
grasses for increased yield and quality should be
able to reverse this trend.

Animal and Sward Management: The grass
growth model predicts that in the country as a
whole, DM output will increase by 18%. Using
a factor of 0.8 to convert this extra DM to
utilisable metabolisable energy gives 14% extra
carrying capacity of grazing animals overall.
This, if implemented, may necessitate an
equivalent increase in winter housing if those
animals are over-wintered. Based on current
experience this is unlikely to occur since
historically Irish grasslands have never been
stocked to their full capacity. The soils of Ireland
have a stock carrying capacity which is almost
double the level being carried at present. This
has been the position through most of the
seventies and eighties during which time the
Common Agriculture Policy (CAP) has been in
its most favourable mode for Ireland. The
present trend is toward extensification and hence
it is possible that stock numbers will change very

little if at all by 2030 and may in fact reduce
below current levels. The current problem of
finding viable alternatives to grass production
will become more acute due to the enhanced DM
yields. An alternative approach is to reduce
fertiliser inputs significantly. By reducing
nitrogen inputs, output per hectare will be
reduced. This approach would also be more
environmentally friendly. Alternative non food
uses for grass may become more attractive in the
new bioeconomy envisaged for the future
especially if economic parameters can be
improved. If the number of herbivores within the
country remains static at current levels the
increase herbage growth rates will mean that
land can be shunted to uses other than grass
production.

Animal Housing: Housing for wintering
livestock is inadequate at present (based on the
legislative requirements). Because of the extra
winter rain postulated in the new scenarios it will
be imperative that stock be removed from land at
some stage during the winter. The risk of
poaching, or damage to pastures by treading will
also be increased. While it has been pointed out
that, based on historic experience, it is unlikely
that Irish farmers, in general, will fully exploit
the potential for extra stock-carrying capacity, it
is inevitable that individual farmers will take the
opportunity to further intensify. These farmers
will need proportionately increased over-
wintering housing facilities.

Extension of Grazing Period: In 2030 grass will
have the capacity to grow throughout the winter,
and growth in November, December and January
will be greater than at present. Current
experience suggests that growth during these
months is best grazed off to allow grass tillering
to proceed so as to have the sward conditioned to
grow well in spring when temperatures rise.
This has led to systems development based on
grazing during the winter months. Winter feed
requirements will be lower than they are now.
At present the usual winter feeding period is
early November mid-March/April. In the new
scenario the shorter winter will be from late
November to mid February/March. Date of turn
out will be determined primarily by soil
conditions rather than herbage availability.
Currently, turn-out date for livestock ranges
from late February to late April. In 2030 growth
rates in early spring are likely to be significantly
greater than those currently experienced. In
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March growth will be significantly greater
suggesting that turn-out could be brought
forward to February-March. Soil type has a
significant bearing on turn-out date. At present
on heavy soils it is usually the wetness of the soil
that prevents turn-out rather than the presence or
absence of growth. With 10% extra rainfall this
dilemma will remain. Nonetheless, on many
soils the grass will grow sufficiently early to
allow significantly earlier spring turn-out of
animal to grass. Mechanical harvesting of
winter-accumulated herbage may be the best
option on wetter soils.

Grass Conservation: The projected longer
growing season and enhanced growth rates will
mean less land is required for grazing in the
February - June period. Therefore, a higher
proportion of the grassland can be used for first
cut silage. Furthermore, the enhanced growth
rates, first-cut silage DM yields will be higher
than they are at present. It is estimated that up to
40% more silage will be harvested at first cut.
This suggests a reduced requirement for second-
cut silage, which in turn means stocking rates in
July - August can be lower that at present, thus
mitigating the negative impact of summer
droughts on production potential.

The Lolium perenne grass species is pre-
dominantly sown in Ireland. It is possible that in
the drier eastern regions, where the risk of
droughts in 2030 will be greater this grass
species could be replaced by grasses such as
Dactylis glomereta or Festuca arundinacea.
Irrigation may become more worthwhile than at
present especially in the drier eastern parts of the
country. However, costs may limit its
application. Yield response to irrigation is
correlated with calculated maximum potential
soil moisture deficit; response increases as
nitrogen level increases. Warmer, drier summers
will facilitate more haymaking on farms – a
grass conservation option with reduced costs and
lower pollution potential.

Grass Quality: If the climate changes as
suggested, it is possible that the quality of late
season grass may be low, perhaps containing
high nitrate and potassium levels which can
contribute to nutritional disorders such, as nitrate
toxicity and hypomagnesaemia, respectively. It
is possible that digestibility of late season
grasses will be lower. Herbage contamination
with soil, a necessary consequence of late season

grazing, can lead to changes in the nutritional
status of grazing animals for certain trace
elements. Desirable or positive effects can be
anticipated for cobalt, for selenium when in short
supply, and for iodine. Negative effects can be
anticipated for copper due to an antagonistic
effect with iron and for molybdenum and
selenium at high levels in soil.

ALTERNATIVE FORAGE CROPS
Grass is a difficult crop to manage and quality
and quantities of conserved grass are often very
variable. It has been suggested that higher
winter temperatures, allied to increased cloud
cover, could have a negative effect on the
persistence of grass in swards i.e. respiration will
outstrip photosynthesis and plants will be
weakened by prematurely drawing upon root
reserves. Alternatives to grass silage are
constantly being sought. Maize, which is widely
used elsewhere and now increasing in Ireland is
likely to increase dramatically.

As noted earlier droughts in the south and east
especially on slightly coarse textured soils will
restrict grass growth. In these areas it will be
possible to obtain higher yields of forage from
lucerne (Medicago sativa). Lucerne is a deep
rooted crop that is very drought resistant. It has
the added advantages of being able to fix
atmospheric nitrogen and of having high protein
content. It is also quite possible that there will be
an increase in the area sown to red clover. This
crop can give a high quality feed, and can fix its
own nitrogen, thereby reducing forage costs
considerably. Fodder beet as a substitute for
cereal concentrates is currently growing in
popularity. As the climate changes the area
under tillage will increase and therefore the
cultural opportunities for growing fodder beet
will also increase.

PARASITIC INFECTIONS IN LIVESTOCK
The climate in Ireland is particularly suitable for
parasitic infections that are dependent on warm
wet summers and mild winters for maximal
survival and transmission of free-living stages.
A rise in temperature resulting in drier summer
and milder wetter winters will alter the patterns
of disease caused by these organisms by
affecting free-living stages. It will also impact by
affecting aspects of livestock management such
as housing during the winter. Furthermore, other
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parasites present in Ireland at the northern
extremity of their range are likely to become
more significant.

In 2030, the incidence of liver fluke disease will
probably become less intense and less
widespread, being confined to poorly drained
areas so that acute fascioliasis will become less
common. It is likely that chronic fascioliasis
will not show such a change in prevalence if
livestock were to be out-wintered more
commonly. It is possible that more than one
generation of the snail intermediate host will
occur and more infected snails might over-winter
and this may alter the pattern of disease slightly.
Bovine lungworm disease may become even
more sporadic since this species is something of
an opportunist and responds rapidly to suitable
conditions for transmission. This may mean less
overall transmission but severe outbreaks
occasionally with perhaps older stock being
affected as a result of lowered immune status.

The survival of Ostertagia, Cooperia and
Trichostrongylus worm maybe deleteriously
affected by drier summers and there would be
less accumulation of infective states on pastures,
but it is probable that species such as
Haemonchus, Bunostomum and Chabertia, all
large blood sucking worms with high biotic
potentials, would become much more important
as there are in southern Europe. It is possible
that Type II Ostertagiasis could become more
prominent as a result of the release of large
number of infective larvae from dried dung pats
in the autumn.

It seems likely that Nematodirus infections in
young lambs would become less important since
their transmission is synchronised to a large
extent by cold winters. Vector borne diseases are
those in which the pathogenic microorganism is
transmitted from an infected host to another host
by an arthropod or other agent, sometimes with
other animals serving as intermediary hosts. The
transmission depends on the attributes and
requirements of at least three different living
organisms: (1) the pathologic agent, either virus,
bacteria, protozoa or helminth, (2) the vector,
which are commonly arthropods such as tick,
mosquito or other biting insects and (3) the
animal host.

Babesiosis or ‘Redwater’ is transmitted by the
tick, Ixodes Ricinus. It is the most significant

vector borne disease in Ireland today. It is
anticipated that drier summers will decrease the
amount of tick-habitat and in some marginal
areas tick-borne diseases such as Bovine
Babesiosis will disappear but elsewhere this
disease may worsen or emerge as a problem for
the first time as a results of falling immune status
in the cattle population, more intense tick rises
and a shortage of good grazing at the end of the
summer. Milder winters may result in larger
autumn rises of the vector tick which would alter
the pattern of Bovine Babesiosis as well as sheep
diseases such as louping-ill and tick pyaemia.
These latter two diseases could well increase in
significance.

A change in climate would make many parts of
the country very suitable for colonisation by
several other important tick species such as
Dermacentor reticulates, Dermacentor
Marginatus and Haemaphysalis Punctata. All
these ticks transmit pathogens and occur in
continental Europe but are not present in Ireland.
The prevalence and severity of most problems
caused by the winged Dipteria that occur at
present in Ireland will probably increase. The
most obvious of these problems are blowfly
myiasis is sheep and fly worry due especially to
Hydrotaea Irritans. The blood sucking horn fly
of cattle Liperosa (Haematobia) Irritans is a
major problem elsewhere but is rare in Ireland at
present. It may become more common with a
rise in temperature but it is unlikely to cause
significant ill-health.

Of particular interest currently is the threat of
Blue Tongue virus affecting ruminant species in
northern Europe as evidenced by the outbreak in
Belgium and neighbouring countries (France,
Luxemburg and Germany) in 2006 and again
confirmed in 2007. The biting midge responsible
for transmitting this disease, including a number
of Culicoides species found in Ireland, are only
active at temperatures above 4 oC. The virus only
replicates within the vector at temperatures
above 12 oC. For the disease to die out in the
circulating bloodstream of the ruminant host you
need a period without re-infection of some 90
days. Prior to 2006 this disease was not
considered to be an endemic risk above latitude
50 N̊ due to normal winter temperatures. Now
the risk area has been extended northwards to
53 N̊ and this will henceforth require Ireland to
prove its freedom annually from the disease for
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trading purposes through surveillance
programmes.

Equine Infectious Anaemia is another important
insect borne virus disease of horses that could be
influenced by warmer temperatures. The first
outbreak recorded in Ireland (in 2006) was
thought to have been introduced through
contaminated serum and was stamped out by
direct action but in the same way as Blue Tongue
the risks of such diseases persisting once
introduced is increased by climate changes
favouring the vector species.

Many other parasitic problems are caused by
permanent parasites such as mange mites and
lice, or by organisms especially associated with
confined animals, such as coccidiosis. It is
possible that some of these may become slightly
less important it out-wintering of stock becomes
more common in milder winters.

TILLAGE CROPS
There are several components of the weather
which affect crop growth and development but
the most important to date - if we exclude pests
and diseases - are solar radiation, temperature
and rainfall. In the absence of other limiting
factors temperature determines the length of the
growing season in cooler climate regions like
Ireland, principally by its effects on the timing of
developmental processes and on rates of
expansion. Most processes of development and
expansion (e.g. leaf expansion, flowering, grain
filling) can be described by a linear increase of
rate with temperature from a minimum
temperature limit.

Direct Effect of Carbon Dioxide and Other
Gases on Crop Growth: Carbon dioxide is the
main driving force for photosynthesis and has
been studied by many research workers. To date
most of the research has been carried out in
controlled environment chambers and this work
has shown that elevated CO2 levels increase crop
growth rate. For this reason CO2 enrichment is
widely employed in glasshouses to raised yield
of crops such as tomatoes, lettuce, cucumbers
and flowers However, crops species vary in
their response to elevated CO2; for example, C4
plants (maize, sugar cane, sorghum) are the least
responsive, compared to C3 plants (wheat,
barley, sugar beet, potato and grasses) which
respond well. Previous studies have shown that a

doubling of CO2 increased mean DM yield by
15% for C4 plants and by 40% in C3 plants. In
Ireland most of the crops grown are of the C3
type. Research by TCD and Teagasc at Oak Park
has indicated that increased CO2 levels also
improve the plants’ water use efficiency which
will help to offset part of any reduction in
rainfall that might occur. The Oak Park studies
have also shown that effect of elevated CO2
alone on crop growth rate in Ireland is likely to
be positive in the long-term.

Effects of Elevated Temperature: In order to
determine the effect of elevated temperatures on
crop growth and yield, use has been made of
crop growth models at Oak Park Research
Centre to make some predictions.

Cereals: The effect of elevated temperatures on
cereal crops showed that higher temperature
decreased the time the canopy existed resulting
in reduced radiation interception and lower
potential grain yield. The modelling studies to
date indicates that the partitioning of assimilates,
i.e. both carbon and nitrogen is significantly
influenced by increased temperatures resulting in
reduced harvest index values. Rate of
development, and thus the duration of the
vegetative phase of cereal crops during which
photosynthetic production capacity is
determined, is a linear function of temperature
and photoperiod and will therefore be altered.
Spring cereals will follow a similar pattern but
will have an extended potential growing season
coupled with a shorter estimate maturation
period of anything from seven to 21 days. It is
also possible that there would be a movement of
cereal growing to the east midlands from the
south and southeast.

Fodder Beet: Unlike cereals fodder beet, being
an indeterminate crop, continues to grow within
the vegetative stage and produces yield, provided
that the temperature is above the minimum
threshold. Assuming therefore that water is not
limiting, the computer modelling studies carried
out on beet crops at Oak Park Research Centre
calculated that beet yield could increase by up to
20%. This is brought about by earlier and faster
leaf growth and by earlier canopy closure and
thus greater radiation interception.

Potatoes: As with beet, the yield of potato crops
is also likely to increase as temperatures rise.
Where water availability becomes limiting, the
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increase may be partially off set and irrigation
may be required to realise the full yield potential.
Also high temperature, especially coupled with
water deficit, induces secondary growth affecting
quality and marketable yield.

Alternative Crops: While much encouragement
is given in the EU at present to the development
and growth of new crops for oil, protein and
fibre, the opportunities so far for Irish farmers
are limited, largely because of unfavourable
climate. However, changes in temperature could
lead to large acreages of maize, dwarf
sunflowers and vines being grown in the south of
Ireland.

As outlined earlier possibilities for growing
maize for grain, and for forage, would increase
significantly. Previous studies carried out on
forage maize in Ireland showed that low
temperature was the major factor limiting dry
matter production per hectare. Higher
temperature would facilitate earlier sowing and
increased DM production per unit area, mainly
through greater grain production.

In addition, crops like oilseed rape, linseed and
flax already grown in the main tillage areas
could yield significantly better in a warmer
climate. Oilseed rape, however, is most usually
sown in autumn, and the high winter rainfall
which might accompany global warming will
make the heavier soils more unsuitable for the
production of this crop. The higher spring
temperatures could make spring sowing of
oilseed rape a more attractive proposition than
autumn sowing.

Energy Crops: Energy crops offer a renewable
source of energy which can help mitigate the
effects of climate change by replacing fossil
fuels. There are currently approximately 2000 ha
of energy crops in the country and this acreage is
expected to grow with the aid of government
incentives. Some energy grasses such as
miscanthus and switchgrass come from warmer
climates and can be expected to grow better as
temperatures rise. However, many energy
grasses have high requirements for water and
consequently will suffer in drought conditions.

INTERACTION OF ELEVATED CARBON
DIOXIDE AND INCREASED
TEMPERATURE
The effect of elevated CO2 concentration coupled
with an increase in annual mean temperature is
more likely to be positive, with current arable
crops increasing in yield. Cereal crops may not
be as responsive as crops like fodder beet,
potatoes and other root crops due to changes in
harvest index values for cereals.

WEEDS
Warmer winters would extend the growing
season of some mature weeds and many weed
species which currently flourish in warmer
climates could become a problem here. Also,
other more drought resistant weeds could
increase and be more difficult to control.
Changes in weed leaf growth, particularly with
regard to cuticle waxes, may reduce the
efficiency of current herbicides. Weed
competition is therefore likely to increase due to
a greater ability to respond to climatic change.

CROP DISEASES
Cereals: An increase in average annual
temperature of the order of 2 oC would not have
a large impact on cereal diseases. The diseases
that affect cereal crops in Ireland are common to
cereal growing areas in warmer climates such as
the south of France and Spain. Brown rust may
increase as it is a disease that is favoured by
warm conditions and usually does not occur here
until later in the season i.e. July/August. Mildew
would become more prevalent.

A change in precipitation patterns may have a
greater impact. Wetter winters could mean more
take-all as wet warm soils tend to favour take-all
development over the winter. (This would only
apply to autumn-sown crops). Wetter winters
could also lead to a higher incidence of
autumn/early spring eyespot infection.

Drier springs and summers would tend to favour
fusarium root rot, as this disease is more
prevalent in dry springs. It is a major problem in
the drier wheat growing areas of the world as
there are no effective chemicals. Brown rust and
mildew would also tend to increase, but splash
dispersed diseases such septoria,
rhynchosporium and net blotch may decrease.

A temperature increase of 3oC coupled with a
precipitation increase of 15% may cause diseases
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such as Septoria nodorum and ear fusarium to
become major pathogens, while mildew would
be less of a problem.

Fodder beet: In the case of fodder beet it is
likely that we can expect increased problems
caused by indigenous pests and diseases. In
addition, pests that are currently prevalent in
southern Europe such as tortoise beetles,
caterpillars of various moth fleas, beetles and
cutworms could increase in importance. Beet
cyst eelworm currently in Ireland could spread
more quickly. Increased temperatures would also
favour the over-wintering of soil pest and
pathogens and their multiplication in the spring.
The introduction and spread of the devastating
disease Rhizomania is also a possibility and this
could have serious implications for fodder beet
growing. Foliar diseases such as Cercopora leaf
spot, leaf rust as well as virus yellows could also
become more common.

Potatoes: From a national perspective, the most
important effects would be to increase the aphid-
transmitted virus diseases together with common
scab, early blight, dry rot and drought stress.
This should be accompanied by a decrease in
powdery scab, late blight, gangrene and stem
canker. The increased temperatures could also
lead to the introduction of problems such as
Colorado beetle, vascular wilts and potato tuber
moth which have so far been excluded from
Ireland. It is postulated there that some of the
benefits of warmer and drier growing seasons in
Ireland may be offset by increased loss from
weed, pests and diseases.

HORTICULTURAL AND FRUIT CROPS
Vegetables: The high June to August
temperature, the extended growing season and
the lower summer rainfall may have a
significantly beneficial effect on fruit and
vegetable production. At present the Irish
climate is considered to be marginal for the
production of such vegetable crops as french
beans, carrots, peas and onions. The commercial
production of French beans is not recommended.
Onions, carrots and peas can be grown
successfully but in wet seasons the keeping
quality and skin colour of onions is adversely
affected and crop failures are likely to occur on
heavy soils. The smoothness and regularity of
carrot roots disimprove in cold, wet seasons.
Continuous haulm growth in peas causes the

peas to ripen unevenly and gives rise to problems
with harvesting. These problems are least
obvious, although not entirely absent, along the
east and southeast coasts where temperature are
highest and rainfall is lowest.

The projected temperature increase and summer
rainfall decrease will make the areas east of the
river Shannon suitable for the production of
french beans, haricot beans and hops.
Courgettes squash and sweetcorn will also grow
successfully. These require a temperature of 16
OC for germination and may be sown in late May
or early June. Production of these crops will not
be possible on elevated ground as growing
conditions dis-improve considerably and the
length of the growing season is shortened with a
rise in altitude. Summer cauliflower, summer
broccoli, celery and early potatoes all require
high temperatures, high light intensity and high
rain fall. With the climatic changes proposed
these crops will be more suited to areas of good
soil west of Shannon.

Top Fruit: Apples are the only top fruits suitable
for production in the present Irish climate. The
dessert cultivars require moderate rainfall and
well drained, deep, slightly acidic soils. For this
reason apples are grown mainly on the acid
brown earth soils in the south-east. Apple scabs
and camber are serious problems in high rainfall
areas and in heavy soils. A decrease in rainfall
and an increase in temperature may make the
production of apples possible in more northerly
areas. Such high quality cultivars as Cox’s
Orange Pippin and Golden Delicious would
grow more successfully in Ireland with a 2 OC
increase in temperature and a decrease in
summer rainfall.

Cherries, plums and pears are not suitable for
commercial production Ireland at present. These
top fruits flower in April and May. Frequent
frosts occur during these months in Ireland and
the newly set fruit abort when exposed to sub-
zero temperatures. Cherries in particular require
low rainfall and dry soil. An increase in
temperature as a result of global warming may
eliminate frost damage in pears, cherries and
plums in April and May in most parts of the
country.

Soft Fruit: Of the soft fruits, gooseberries grow
most successfully in the present Irish Climate,
doing equally well in high and low rainfall areas.
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High temperatures are detrimental but hard
spring frosts may reduce fruit set. With a 2 OC
rise in temperature and the 10% reduction in
summer rainfall, gooseberries would grow very
successfully west of the Shannon. The
temperature for successful growth in south
Munster is likely to be too high.

Raspberries are also suitable for the Irish
climate. The natural habitat of the raspberry is
semi-open woodland. The cultivated raspberry
requires a good sheltered location, high soil
organic matter and high soil moisture. It is not
well adapted to high light intensity and high
temperature. This soft fruit may grow most
successfully in east Connaught in deep, moisture
retentive soil with the rise in temperature and the
decrease in summer rainfall.

Blackcurrants also require high soil moisture but
in the present climate blackcurrants, in particular
the early flowering cultivars, are subject to frost
damage in spring. A 2 OC rise in temperature
would favour the growth of this fruit because it
will reduce the risk of frost during this period.
Blackcurrants are more likely to succeed in
higher rainfall areas of south Munster with the
onset of global warming but may grow quite well
in other parts of the country also.

The strawberry requires high sunlight, high
temperature and a slightly acid soil with high
organic matter content and a good depth.
Freedom from spring frosts is essential for
successful production and warm temperatures
ensure early maturity of the fruit. At present
strawberries are grown in the south-east. An
increase in temperature and a reduction in
rainfall will make production of this fruit
possible in more northerly areas. The redcurrant
requires conditions similar to those for
strawberries but favours slightly drier soil
conditions. It will respond in a similar manner to
an increase in temperature and a decrease in
summer rainfall.

Protected Crops: The protected crops industry in
Ireland is small compared with other EU
countries and its expansion is limited by the cost
of supplementary heating. A rise of 2 OC will
reduce these heating costs and thus encourage
some growth within the industry. On the other
hand, an increase in cloud cover will result in
reduced productivity under glass and polythene.

Some crops which are at present grown under
glass could be produced out of doors.

Forestry: The types of climate changes
envisaged for 2030 are likely to impact
positively on the growth and development of
forestry. Forests will also be able to sequester
more carbon which will have other
environmental benefits.

ENVIRONMENTAL IMPLICATIONS
Soil Erosion: A change in land use pattern is the
likeliest and most significant cause of an
increase of erosion risk associated with global
warming. Farmers are likely to respond to
global warming by increasing the area under
arable crops especially high temperature crops
such as maize and sugar beet. Problems
associated with soil erosion are likely to be
further exacerbated due to projected changes in
rainfall intensity over the present intensity. Also
the risk can be mitigated by management
practices such as increasing crop residues,
minimum tillage, and short rotations.

At present the areas at greatest risk of erosion are
the uplands where previous economic policies
encouraged an increase in sheep numbers.
Under a warmer climate, an increase in the
length of the grazing season in the uplands may
encourage longer grazing seasons that may
contribute to increased erosion risk on fragile
peaty soils. However, economic and
environmental policies are likely to outweigh the
effects of climatic change.

Carbon in Soils: Soils are a major repository of
labile organic carbon. It is calculated that within
the Republic of Ireland mineral soils contain
about 0.5 x 109 t of carbon and peat soils account
for approximately 1.5 x 109t. Higher
temperatures could be expected to favour the
release of CO2, methane and nitrous oxide from
soil. A change from grassland to tillage,
however, which could be promoted by a switch
to maize as a forage crop, could have a much
greater effect. Utilisation of larger amounts of
nitrogen fertilizer and the absence of a winter
crop could encourage denitrification. Secondly a
fall in soil carbon reserves, presumably mostly
through release of CO2, can be anticipated as a
consequence of change from grassland to tillage.
One Teagasc study placed the average carbon
content of Irish grassland top soils at 5.30% and
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the carbon content of tillage soils at 3.45%. A
second study showed that organic carbon levels
in tillage soils were only about half the level of
carbon in comparable adjacent soils under
permanent pasture. However, the CO2 liberating
tendency of tillage could be offset by a reduction
in ruminant numbers.

Assuming an average daily production of 200g
of methane per livestock unit per day, and a
stocking density of two livestock units per
hectare this would be equivalent in greenhouse
terms to the release of 10t of CO2 per ha per
annum, or a fall of about 0.15% in the carbon
content of soil. This approximates to the annual
fall in soil carbon that could be anticipated for
some years after cultivation of permanent
pasture. The worst situation for the greenhouse
scenario would be an increase in the number of
ruminant animals’ coupled to an increasing
dependence on tillage crops rather than grass.

Impact on Water Quality: Higher temperatures
will mean higher temperatures in river and lake
water with increased potential for microbial
activity and algal growth. This will increase
susceptibility to pollution incidents in the event
of organic matter and/or phosphorus reaching
waters. If the majority of farmers do not
increase their stocking rate, in response to
increased grass growth, there will be reduced
quantities of silage effluent and slurry for
disposal on their farms because of shorter
housing periods. Increased stocking rates will
increase the quantities of manure and effluents to
be managed. Free-draining soils will have no
difficulty in coping with the increased hydraulic
load, but poorly drained soils may be wetter than
at present in late autumn/winter and in spring so
that spreading opportunities may be confined to
the growing season.

Increased temperatures may result in enhance
mineralisation of soil organic matter with
subsequent nitrification, and this may result in
increasing nitrate levels in groundwater
particularly in areas with arable crops where soil
remain fallow over the winter. However, this
would be offset by the expected overall decrease
in nitrogen fertilizer use on grassland due to
anticipate better performance of white clover.
Increase opportunities for growing new arable
crops and an expansion of the potential fruit and
vegetable growing areas coupled with higher
incidence of weeds and plant pathogens make it

highly likely that use of plant protection products
will increase. Increase winter rainfall, by
promoting leaching of pesticides to ground
water, may exacerbate problems relating to
potable water quality. Also increased rates of
evaporation coupled with reductions in
groundwater recharge during drier summers will
result in less water being available for dilution of
effluents.

CONCLUSIONS
Climate change can be expected to have an
impact on agricultural activities. These impacts
can be summarised as follows.

Grass  Grass growth can be expected
to increase

 First cut silage yields can be
expected to be higher than at
present with less need for
second cut silage

 There will be an extension of
the grazing season

 It is possible that drought
resistant grasses could
become more prevalent

 The acreage of forage maize
is likely to increase

Animals  Additional grass growth will
permit extra stocking

 Additional winter housing
may be required as a
consequence

 Turn-out may occur sooner
with less need for winter feed

 Changes in the pattern
infections can be expected

Tillage  Lower potential grain yield
due to reduced radiation
interception

 Potato and fodder beet yields
can be expected to improve

 Changes in the pattern of
plant diseases can be expected

Horticultural &
Fruit Crops

 Higher yields can be expected
 Traditional fruit growing

areas can be expected to
expand to other parts of the
country

 Vegetables and fruits which
are currently marginal can be
expected to do better e.g
onions, carrots and peas

Environmental
Implications

 Soil erosion can be expected
to increase

 Water quality could
deteriorate due to increased
microbial activity and greater
run-off
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The goal of reducing emissions of methane and
nitrous oxide presents a major challenge for the
agriculture sector. However, meeting our Kyoto
commitments especially in terms of carbon
sequestration also presents opportunities e.g.
growing biomass crops as a source of energy.
As far energy crops are concerned it is likely that
by 2030 technologies for liquid bio-fuel
production from lignocellulose will be in
practice. Technologies for conversion of biomass
to other non-energy uses will also be well
advanced. It is conceivable that over 500,000 ha
could be usefully converted to biomass/biofuel
crops by then. At present the sequestration
ability of crops other than forestry is not taken
into account in Ireland’s mitigation strategy.
Whether this particular policy measure will
increase the attraction of forestry as a land use in
2030 is unknown. Apart from the forestry and
the energy crops issue which could be
significant, it is postulated that land use in 2030
will not be radically different to that prevailing
today. However, there will be additional threats
in terms of crop quality, plant and animal
diseases and water use efficiency. Nevertheless,
there should be sufficient adaptive capacity that
will allow for strategic planning and relevant
research so that agriculture can adapt over
coming decades and beyond.
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The Potential Environmental
Implications for the 2030 Irish

Agri-food and Rural Economy Sector

N Culleton1, RPO Schulte, K Richards, R
Creamer, O Fenton, J Finn and G Lanigan

Summary
The aim of this paper is to provide an assessment
of the environmental implication for the Irish
agri-food and rural economy sector in 2030. The
paper concentrates on the four main areas where
agriculture impacts on the environment: water
quality; air quality, soil quality and biodiversity.

1) The objective of government policy,
arsing from the Water Framework
Directive is to have all waters in the State
in a ‘good condition’ by 2015. It is
acknowledged that this target may not be
met, but if a reduction in eutrophication
levels is not evident by then, more
legislative steps may be taken to reduce
the risk of nutrients losses to water
bodies. These could reduce farm
productivity or at least add to production
costs in some circumstances. With the
gradual removal of milk quotas there is
an opportunity to significantly increase
national milk production. Increasing
grain prices may also see a rise in areas
devoted to tillage. The challenge is to
create knowledge, provide technologies
and the capacity of the sector to take
advantage of emerging market
opportunities without reducing water
quality. This will probably develop from
production systems that consider local
soil and climate and the production
aspirations and capacity of the individual
farmers.

2) Air quality will be a major focus in the
agricultural sector for the foreseeable
future. It is currently being suggested
that there should be a 20% cut in
greenhouse gas (GHG) emissions by
2020, based on 2005 figures. This will
prove extremely challenging for the
agricultural sector as it may require
major changes in farm management

1 Contact email: noel.culleton@teagasc.ie

strategies. The challenge is to develop
mitigation/adaptation strategies to
achieve the required international
reduction targets while meeting the
growing demand for food and energy
security.

3) The protection of soil quality will be
placed on a similar footing as protection
of water and air in the next few decades.
The threats to soil quality are primarily
compaction, contamination, and loss of
organic matter. The challenge is to
develop the scientific skills to minimise
these threats and ensure that the
excellent soil quality we have can be
maintained. Maintaining adequate soil
fertility in the face of reducing supplies of
elements like phosphorus will become a
challenge post 2030.

4) Maintenance and enhancement of
biodiversity in the landscape will become
a more intrinsic component of both
intensive and extensive farming.
Identification and maintenance of areas
of high environmental and ecological
interest will become a major focus of
income to farmers on the basis of
providing environmental products and
services. Biodiversity on intensive farms
will be focused on issues that help
productivity and minimise nutrient losses
to water, and enhance the appearance of
the landscape.

The next 20 years will see a continuation of the
divergence between the changing and market
responsive agri-food and rural economy sector
and the policies requiring environmental
protection. To successfully address the conflict
between production and environmental
objectives will require short and long term
research strategies, the application of
technologies and the creation of capability within
the agri-food sector to promote innovation.

INTRODUCTION
The overall goal of all environmental policy is to
ensure our natural resources are protected as they
underpin not only our economic and social well
being, but also that of future generations. From
an agricultural perspective, the main threats are
in the areas of water quality, air quality (climate
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change), soil quality and biodiversity. The
opportunities include delivery of environmental
products and services, carbon sequestration and
renewable fuels.

WATER QUALITY
The main objective of agricultural environmental
water policy is to develop agricultural practices
that facilitate economic productivity while at the
same time minimising nutrient and contaminant
losses to water (surface-waters, groundwaters
and estuarine waters) to levels that are compliant
with national and international legislation. We
must also strive to ensure that our water sources
are not depleted.

LEGISLATION
There is a considerable quantity of national and
international legislation related to the protection
of water quality and ecosystems dependent on
good water quality (Appendix 1). The most
pertinent piece of legislation from an agricultural
perspective is the Water Framework Directive
(WFD) (2000/60/EC). Its primary objective is
the restoration of water bodies and water
dependent habitats to at least ‘good status’ and
the prevention of any further deterioration in the
status of pristine waters. These targets are to be
achieved by 2015. The preparations of the
programmes of measures for Ireland’s WFD
implementation plan are due for completion by
December 2008. If the interim reviews of
progress towards the 2015 targets are considered
unsatisfactory, the measures will require revision
and will possibly be more focused. This review
process will be repeated with a final review date
for compliance in 2027. Therefore, over the next
20 years constant effort is required to achieve the
WFD objectives.

THREATS TO WATER QUALITY
a) National increases in milk output
For the first time in a generation, over the
coming decades there will be an opportunity to
increase milk output, due to the liberalisation and
eventual abolition of milk quotas. It is projected
the potential exists for milk output to increase by
3 to 4% per year over the next 20 years.

Most of this expansion will probably occur on
the soil types which have the highest stock
carrying capacity. These are generally on the
free-draining soils which have potential for close
to all year round grazing. From a water quality
point of view, nutrients applied as fertiliser,

slurry or indeed urine can be transported by sub-
surface flow or leaching through these soils to
groundwater and surface waters. On the wetter
poorly drained soils, nutrient emissions to air and
water are also important such as nitrous oxide
emissions to the atmosphere and overland flow
of excess sediment-bound phosphorus to surface
waters. Over the next 20 years, sustainable
farming strategies need to be developed that
enable farmers to farm without posing a threat to
water quality. Improved nutrient efficiency will
be a key requirement of farming systems. Cost
effective technologies must be developed for
those farming in less environmentally sensitive
areas to develop the potential of their farms for
dairying. In all probability, costs of farming in
the future will include new ones related to
environmental controls as well as the traditional
production costs. Environmental costs will vary
depending on the soil type.

Teagasc nutrient advice has been developed to
minimise nutrient inputs to meet agronomic
targets. Adherence to this advice should, in
general, reduce the potential for nutrient loss to
water. However, approximately 25% of Irish
soils tested have phosphorus (P) levels in excess
of what is required for maximum crop
production potential (Schulte and Lalor, 2007).
As the soil P is concentrated in the top few
centimetres of soil, in forms a significant source
of P loss in poorly drained soils with
connectivity to water bodies. The challenge is to
develop strategies that can prevent this surplus P
being removed from soils via overland flow to
water.

Microbial contamination of water is a growing
threat to the quality of drinking, bathing and
shellfish waters. Transport of agriculturally
derived pathogenic micro-organisms such as E.
coli and Cryptosporidium from soil to water is
generally associated with the land spreading of
slurry, farmyard manures and direct emissions
from grazing animals to water courses (Abu-
Ashour et al., 1994; Mawdsley et al., 1995). The
challenge will be to further develop sustainable
methods for land spreading slurry and manures
that reduce the risk of pathogen movement to
water. The application to soils of non-
agricultural organic materials from
manufacturing and pharmaceutical sectors may
also pose an additional threat to water quality
and animal health.
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b) Increase in the areas under tillage
The next 20 years will see an increase in the area
devoted to the traditional tillage crops and also in
the areas devoted to maize and energy crops.
This may lead to an increased potential for
nitrate leaching in free draining soils from both
the ploughing of land and leaving it fallow
following harvesting over the winter months
(Hooker et al., 2008).

The challenge is to develop new techniques such
as cover crops, non-inversion tillage and an
understanding of the movement of water in soils
to facilitate tillage operations in vulnerable areas
without impacting on water quality.

IMPLICATIONS OF THE WATER
FRAMEWORK DIRECTIVE
The target of having the WFD implemented
rigorously between now and 2030, poses a
significant challenge for the expected
agricultural development in some areas of the
country. Water quality monitoring (both surface
and groundwater) will increase over the next 10
to 15 years to assess the effectiveness of the
measures. Areas that have poor water quality
will be clearly identified and more delineated. As
a result poor water quality hotspots will be
identified and may require more specific
measures to address the problem. This suggests
that farm practices may need to be tailored to
suit the local conditions and that the cost of
meeting environmental requirements may vary
from one area to another. To date, environmental
policy has been on a ‘one-size-fits-all’ approach.
This policy may well change and issues like soil
type, agricultural land use and stocking density
may be taken into consideration.

AIR QUALITY
The objective is to have clear and healthy air by
2030. Ireland’s emissions to the atmosphere
must meet all national and international targets.
Gaseous emissions from agriculture to the
atmosphere fall into two categories: greenhouse
gases (GHG) and acidifying gases. The GHG
associated with climate change are: carbon
dioxide, nitrous oxide and methane. The only
significant acidifying gas emitted by agriculture
is ammonia. This is linked to acid rain.

LEGISLATION

There is already a considerable volume of
significant international binding legislation
setting emission reduction for agriculture over
the next 20 years.

a) Greenhouse gases
Under the terms of the Kyoto Protocol, global
emissions must be reduced by an average of 5%
during the period 2008-12, relative to 1990
emissions. Nevertheless, the EU elected to
reduce emissions by 8%, with Ireland’s
emissions limited to 13% above 1990 levels.
However, national emissions have increased by
25.5% in 2006 from a baseline of 55.53 m t of
carbon dioxide (CO2) equivalents to 69.77 m t in
2006 (McGettigan et al., 2007). Although
agriculture has the largest sectoral emissions
(27.7% of national emissions), total emissions
from the sector have decreased by 3% relative to
1990 levels. In contrast, the transport sector has
increased emissions at 160% between 1990 and
2005.

In order to meet national emission targets,
Ireland will utilise the "flexible mechanisms" of
the Protocol which allow Annex I economies to
meet their GHG emission limitation by
purchasing carbon credits. These can be bought
either from financial exchanges, from projects
which reduce emissions in non-Annex I
economies under the Clean Development
Mechanism (CDM), from other Annex 1
countries under Joint Implementation or from
Annex I countries with excess allowances.

On 23 January 2008, the EU Commission
announced a package of proposals of climate
change and energy measures including proposals
for burden-sharing of the agreed EU greenhouse
gas and renewable energy targets for 2020. For
Ireland, the proposals involve a 20% cut in
emissions from the non emissions traded sector
(ETS) by 2020 compared to 2005. In the event of
a global emissions agreement, this target would
rise to 30% of national emissions. This
agreement would place stringent emission targets
on agriculture, requiring a cut in emissions of
between 4 and 6 Mt CO2-eq by 2020.

In Bali in early 2008, more ambitious targets
were set. It is proposed that GHG emissions be
reduced by 20% by 2020, based on 2005 figures.
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b) Ammonia
The Gothenburg Protocol (1999) and associated
EU National Emissions Ceilings (NEC)
Directive set Ireland a target of 116 k t of
ammonia emissions by 2010. This represented an
increase in emissions relative to the 110 k t 1990
baseline figure. Emissions are currently 113 k t
and are thus compliant with national targets.
However, current policy suggests that more
stringent targets will be set for future reporting
periods up to 2030. Agriculture comprises 98%
of national ammonia emissions, with land
spreading of organic/mineral fertilisers and
emissions from housing comprising 48% and
37% of this total respectively (Hyde et al., 2003).
Cost effective strategies and technologies will be
required to address the new emission standards.

IMPLICATIONS OF AIR QUALITY
LEGISLATION
The targets proposed for meeting air quality
status will be extremely difficult to meet, unless
there are changes in the way agricultural activity
is conducted. The anticipated expansion in the
dairy sector will potentially add to methane and
nitrous oxide emissions. Increases in the areas
devoted to tillage will also add to emissions, due
to the reductions in soil organic matter that occur
in continuous tillage operations.

Over the next two decades, the emphasis must
remain on expansion of the productive sectors of
the agricultural economy, and yet methodologies
to allow for an overall reduction of 20% in
gaseous emissions for the total sector must be
found. The two principal GHG that agriculture
generates are methane and nitrous oxide.
Methane is produced primarily by ruminant
animals and if a 20% cut in methane emissions is
to be made the following activities will become
more prominent: the diet of the animals will
change to include ingredients for more efficient
digestion. It may be possible that breeds of
animals may be changed, or genetically
modified. Age of slaughter of beef animals will
inevitably be reduced. Nitrous oxide is emitted
from soils and from the land application of
nitrogenous fertilisers and slurries. Precision
application of fertilisers and manures with
varying strategies for fertiliser type developed
for a range of soil types will help offset nitrous
oxide emissions.

Carbon sequestration can be used to offset the
greenhouse emissions. Farm forestry and agro-
forestry which can sequester large quantities of
carbon will be used as a tool to reduce the threat
that GHG emissions pose to the development of
dairying and tillage. There may also be serious
changes in land use at farm level. The use of
crops like willow or miscanthus can also
sequester significant quantities of carbon, when
planted in appropriate ecosystems. At farm level,
it may be possible to offset emissions by stock
by increasing areas devoted to such crops.

The EU’s National Emissions Ceiling Directive
has set a range of targets for ammonia. Unless
there are further reductions in ammonia emission
targets, it is unlikely that this Directive poses any
threat to the agricultural sector. It should also be
said much of the slurry spreading technologies
currently being developed, e.g., trailing shoe will
further reduce ammonia emissions.

SOIL QUALITY
Soil provides a growing medium for food and
fibre, a platform for infrastructure and a large
component of biodiversity found on the planet.
In addition, soil plays a vital role in supporting
the other main ecosystem compartments of air
and water; through nutrient cycling and
sequestration. Soil is often considered a non-
renewable natural resource because it develops
over very long time scales. Therefore the
conservation of soil quality must be placed on a
similar footing as protection of air and water
quality. Soil quality is not currently compliant to
specific National or European soil legislation,
but aspects of agricultural soil management are
dealt with in other directives, such as the Water
Frameworks Directive (WFD). Over the next 20
years further legislation will be implemented to
protect and enhance soil quality, whilst ensuring
economic productivity.

LEGISLATION
Currently, soil quality is not specifically
addressed by a single European legislation, but
protection of soil components is considered vital
under a range of other directives; such as the
Nitrates Directive, WFD, Sewage Sludge
directive, Habitats directive and the Kyoto
protocol. However, in 2002 a first
communication concerning a draft soil strategy
“Towards a Thematic Strategy for Soil
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Protection” (COM (2002) 179 final) was
released which was the first comprehensive
statement about the protection of soils. A
Thematic strategy for soil protection was
published in 2004 which introduced the concept
of ‘a common strategy for the protection and
sustainable use of soil based on the principles of
integration of soil concerns into other policies’.
This strategy document identified eight threats to
soil, specifically; sealing, compaction, erosion,
salinisation, floods and landslides,
contamination, loss of soil organic matter and
loss of biodiversity. In 2006 a draft EU Directive
for Soil Protection (COM(2006) 231) providing
a legislative basis for soil monitoring equal to
that of water and air, was presented for
communication with partner nations but has not
yet been ratified. Therefore, there is currently no
legal requirement for legislation of soil quality
Ireland. However, at a national level agri-
environmental schemes such as REPS partly
address soil protection issues through the
implementation of sustainable soil management
plans.

THREATS TO SOIL QUALITY
The threats to soil quality as identified in the
draft EU directive will need to be given
consideration at a national level to maintain good
soil quality in Ireland. The EPA report ‘Towards
setting environmental quality objectives for soil’
states that “while soil quality in Ireland in
general is considered to be in a good state, there
is increasing pressure on soil particularly from
land use changes, intensification of agriculture,
erosion and overgrazing, disposal of organic
wastes to soils, afforestation, industry and
urbanisation”. The main threats to soil that are of
direct relevance to Ireland include compaction,
contamination and loss of organic matter.

a) Compaction
Soil compaction is a form of physical
degradation in which soil biological activity and
soil productivity for agricultural and forest
cropping are reduced, resulting in decreased
water infiltration capacity and increased erosion
risk (ENVASSO, 2008). The compaction process
can be initiated by heavy loads being applied to
the soil surface such as agricultural and
construction machinery (Van den Akker and
Schjønning, 2004) or from grazing animals
(Scholefield and Hall, 1986), particularly where
unfavourable weather and soil conditions exist.

Research related to soil compaction effects has
been mainly restricted to problems associated
with agricultural machinery and soil tillage
(Gregory et al., 2007; Li et al., 2007; Koch et al.,
2006; Raper, 2005; Hamza and Anderson, 2005),
with little research into the effects of surface
compaction through poaching on soil quality in
grassland systems and associated soil functions
(Pietola et al., 2005; Martinez and Zinck, 2004;
Greenwood and McKenzie, 2001).

Over the next 20 years substantial increases in
soil compaction may become evident from
extended grazing in agricultural ruminant
production systems and the use of larger
machinery and heavier axle loads in modern
agriculture. A national survey is required to
gather information on the extent, nature and
severity of soil compaction under the range of
agricultural management systems. Research is
needed to improve understanding of the nature
and importance of different types of soil
structural degradation, temporal implications.
Further research is required into resilience of soil
to compaction, and the rate of recovery.

b) Contamination
Soil contamination is the presence of a substance
or agent in the soil as a result of human activity
emitted from moving sources, from sources with
a large area, or from many sources (adapted from
ISO11074, ENVASSO, 2008). Diffuse soil
contamination is caused by dispersed sources,
and occurs where emission, transformation and
dilution of contaminants in other media has
occurred prior to their transfer to soil.

Soil contamination as an issue for agricultural
soils is currently confined to plant nutrient
reserves in the soil being in excess of crop
requirements. Reducing nutrient inputs to
comply with national regulations will address
this problem over time. In general, recent
studies suggest that levels of contamination from
pesticide residues are not of major concern for
agricultural soils. However, limited areas of the
country have been identified with having metal
concentrations exceeding advisable limits for
food production. This should not impact on
national production potential.

The impact of pathogens and pharmaceutical
residues on soil contamination from the land
spreading of animal manures may emerge as a
soil contamination issue in the period up to 2030.
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The use of soils as a receiver of non-agricultural
organic materials (domestic and industrial) also
has the potential to contribute to soil
contamination. Over the next 20 years, there
will be pressure to apply increasing quantities of
these organic materials to land in the absence of
other management options. To protect the
quality of Irish food producing soils further
research is required into the impact of
applications of these materials in terms of not
only soil contamination but also water and air
quality.

c) Reductions in soil organic matter
Organic matter is an important component of
soils because of its influence on soil structure
and stability, water retention, cation exchange
capacity, soil ecology and biodiversity, and as a
source of plant nutrients. Soil organic matter
plays a major role in maintaining soil functions.

Some 70% of Ireland is covered with permanent
pasture and as such is under very little pressure
from reductions in organic matter over the next
20 years, under current climatic conditions. A
potential increase in tillage area will result in
ploughing of grassland soils, resulting in the
release of stored soil organic carbon. The
challenge will be to develop sustainable soil
management systems to maintain soil organic
matter levels in tillage soils.

BIODIVERSITY
The objective of biodiversity policy in the next
20 years will be that biological diversity must be
protected and managed for future generations to
enjoy. Our island status and geographical
position at the edge of the European continent
have given us habitats, ecosystems, and wildlife
species that are often scarce or absent across
much of the rest of Europe and hence are of
international importance. These include many
wetlands, shingle beaches, coastal lagoons, karst
limestone areas and bog types. We also have
significant quantities of high nature value
grasslands.

LEGISLATION
The Convention of Biological Diversity was
signed by Ireland in 1992 and ratified in 1996.
By signing this convention, Ireland has
committed to develop a strategy on biodiversity
conservation. Ireland is also a signatory to a
number of conventions dealing with the

conservation of wildlife and habitats. In addition,
EU Directives such as the Birds Directive,
Habitats Directive, Environmental Impact
Assessment Directive and the WFD all have
either a direct or indirect relevance to
biodiversity and set out specific requirements in
that regard.

THREATS TO BIODIVERSITY
Intensification
The intensification of our grass based enterprises
will occur in some areas of the country over the
next 20 years. Intensification is associated with
increased nitrogen use in pastures with
monocultures of high producing strains of
Lolium perenne and has been shown to reduce
biodiversity compared with more extensive
management systems. Reduced levels of
biodiversity on intensive tillage farms have also
been shown. Strategies such as hedge planting,
the use of riparian zones, field margins, reduced
inputs of herbicides and pesticides and other
managements with a proven ability to increase
biodiversity may be promoted on these farms
through payments for the delivery of agri-
environmental products such as increased
biodiversity.

Increased afforestation
Forestry is set to increase by 8,000 to 10,000 ha
per year over the next 20 years. This will have
the benefit of increased carbon sequestration,
although monocultures of coniferous plantations
can significantly reduce biodiversity. The
challenge is to encourage the growth of forestry
while using mixtures of conifers and deciduous
trees in planting regimes that encourage
diversity. These will provide habitat corridors
along water margins and linking forestry
plantations to encourage the spatial coverage of
biodiversity.

Extensification
The extensive management of much of our
pastures has resulted in a rich biodiversity in
Irish grasslands. Central to the maintenance of
this is the management of grazing animals,
generally cattle and sheep. The intensification of
animal production systems in some areas of the
country and changes in external markets may
result in the removal of animals away from the
extensively managed grassland areas. This
change, from possible abandonment to more
extensive grazing, will have implications for the
biodiversity in these areas. The challenge is to
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identify the areas at risk and introduce policies
that encourage extensive livestock production in
these areas that are adequate to maintain
biodiversity. The challenge is to develop and
transfer the knowledge and technologies to
identify the ‘at risk’ areas, to develop sustainable
managements for them and to determine the
appropriate payments for the delivery of this
agri-environmental product.

CONCLUSIONS
Over the next two decades environmental policy
will continue to play an increasingly important
role in agricultural policy. These will continue to
focus on the achievement of targets already set in
current legislation (e.g. WFD) and new targets
set in relation to air emissions and soil quality.
The expectation is that while aspects of these
policies will continue to impact on the cost base
of intensive enterprises there will be an
emergence of systems of payments for farmers
and land owners in terms of quantifiable delivery
of agri-environmental products and services.
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APPENDIX 1

International and national legislation related to the protection of water quality.

International Water Quality Legislation/Policies
Convention for the prevention of marine pollution from land-based sources (75/437/EEC)
The Wild Birds Directive (79/409/EEC)
The Environmental Impact Assessment Directive (85/337/EEC)
The Sewage Sludge Directive (86/278/EEC)
The Urban Waste-water Treatment Directive (91/271/EEC) Directive clarifying N&P limits ( 98/15/EC)
The Plant Protection Products Directive (91/414/EEC)
The Nitrates Directive (91/676/EEC)
The Habitats Directive (92/43/EEC)
The Integrated Pollution Prevention Control Directive (96/61/EC).
The Major Accidents (Seveso) Directive (96/82/EC)
Biocides Directive (98/8/EC)
The Drinking Water Directive (98/83/EC)
The Water Framework Directive (2000/60/EC)
Management of Bathing Water Quality (2006/7/EC)
Protection of Groundwater Directive (2006/118/EC)
Freshwater Fish Directive (2006/44/EC)
Shellfish Directive (79/923/EC)
Consolidating Dangerous Substances Directive (2006/11/EC)
Convention for the protection of the North-East Atlantic (98/249/EC)
Irish Legislation
Wildlife Act, 1976 (Act 39 of 1976)
Local Government (Water Pollution) Act, 1977 (SI 1 of 1977)
Local Government (Water Pollution) Act, 1977 (Water Quality Standards for Phosphorus) Regulations, 1998 (SI
258 of 1998)
Water pollution act ammendments (SI 108 of 1978, SI 271 of 1992, SI 184 of 1996 and SI 42 of 1999)
EC (Wildlife Act, 1976) (Amendment) Regulations, 1985 (SI 397 of 1985)
Quality Of Salmonid Waters Regulations, 1988 (SI 293 of 1988)
Quality of Surface Water Intended for the Abstraction of Drinking Water Regulations, 1989 (SI 294 of 1989)
Local Government (Water Pollution) Act, 1990 (SI 21 of 1990)
Environmental Protection Agency Act, 1992 (Act 7 of 1992)
EC (Natural Habitats) Regulations, 1997 (SI 94 of 1997)
Waste Management (Use of Sewage Sludge in Agriculture) Regulations, 1998 (SI 148 of 1998)
Quality of Bathing Water Regulations, 1992 (SI 155 of 1992) ammendments (SI 145 of 1994 and SI 177 of 1998)
EC (Natural Habitats) (Amendment) Regulations, 1998 (SI 233 of 1998)
Protection of Groundwater Regulations, 1999 (SI 41 of 1999)
Flora (Protection) Order, 1999 (SI 94 of 1999)
Wildlife (Amendment) Act, 2000 (Act 38 of 2000)
Water Quality (Dangerous Substance) Regulations, 2001 (SI 12 of 2001)
Urban Waste Water Treatment Regulations, 2001 (SI 254 of 2001)
Waste Management (Use of Sewage Sludge in Agriculture) (Amendment) Regulations, 2001 (SI 267 of 2001)
Protection of the Environment Act, 2003 (Act 27 of 2003)
EC (Protection of Waters Against Pollution from Agricultural Sources) Regulations, 2003 (SI 213 of 2003)
Water Policy Regulations (SI 722 of 2003)
European Communities (Water Policy) Amendment Regulations, 2005 (SI 413 of 2005)
Quality of Shellfish Waters Regulations, 2006 (SI 268 of 2006)
Good Agricultural Practice for Protection of Waters Regulations, 2006 (SI 378 of 2006)
Aerial Fertilization Licensing Regulations, 2006 (SI 592 of 2006)
Water Services Act 2007 (SI 30 of 2007)
Drinking Water No. 2 Regulations, 2007 (SI 278 of 2007)
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Science and Technology for Agri-Food
and Rural Economy

Tom Beresford1, Mark Fenelon, Declan Bolton
and Anne Marie Mullen.

Introduction
Advances in science and technology have been the
primary distinguishing feature of mankind since
the dawn of time. In general, those societies which
demonstrate the greatest capacity for scientific
innovation tend to dominate politics and business
at that particular point in time. There have been
tremendous advances in science over the last 100
or so years which have almost completely
transformed the manner in which individuals now
live their lives. This is particularly true in the
‘western world’ where advances in transport, food
production systems and industrialization have
greatly benefited the food sector. Sometimes the
technology that enables a particular advancement
to occur is developed with food very much in mind
e.g., refrigeration. However, on other occasions
developments in apparently unconnected areas can
have a major impact e.g., developments in
transport as outlined below have enabled extensive
food distribution networks to evolve. When
considering the direction of future food research
we need to consider that new technologies and
applications can emerge both from areas directly
linked to food studies as well as from scientific
disciplines which appear irrelevant, a recent
example being the opportunities afforded to food
research through advancements in
nanotechnology.

In addition to the Science and Technology
advances over the last 100 years or so, the manner
in which scientific research is undertaken has
changed. While not always the case, there are
good examples from the past of individual
‘gentleman/lady scientists’ working from their
own resources making significant breakthroughs.
The possibility for such an approach to scientific
research today has become increasingly limited as
the resources necessary to undertake research have
expanded enormously. Thus, in today’s
environment nearly all science research is

1 Contact email: tom.beresford@teagasc.ie

undertaken by professional scientists supported by
funds provided by government, industry and/or
charitable trusts. The consequence is that the
research agenda is now significantly dictated by
the funding source, which in turn is influenced by
general trends and views in society and
supplemented, particularly in the case of industry,
with the need to make a financial profit. Thus,
when seeking to identify the key drivers of change
that will influence the direction of scientific
research it is necessary to be cognisant of the
factors that are likely to influence major trends in
society during the period under consideration.

This paper seeks to explore the primary factors
that will influence and drive scientific research in
food, in particular in an Irish context over the next
25 to 30 years and in so doing endeavor to define
the operating and technological environments
which Teagasc will occupy at that time.

A PERSPECTIVE ON THE CURRENT STATE
OF THE ART
Transport and communication are particularly
good examples of how science has transformed
society in recent times. The internal combustion
engine has developed to the extent most families
have vehicles at their disposal that are capable of
transporting individuals over land at relatively
high speeds (recommended upper speed limit on
the German Autobahn is 130 km per hour). Jet
engines have enabled aviation to develop to an
extent that intercontinental travel at 900 km per
hour is now within the financial reach of most
people in the western world. Rockets have been
developed that enable humans to escape the
confines of earth and may be available for regular
space travel in the not too distant future; indeed
the concept of the ‘space tourist’ was recently
realised although this remains very much out of
the financial reach of the average consumer.
During this period science and technology has also
been applied to the human food chain. Perhaps the
most outstanding and long reaching consequence
of this is the growth of ‘industrial scale’ food
production and processing. Combined with
advances in transport and refrigeration this has
enabled the large-scale production and distribution
of food over large areas of the globe at relatively
low cost. Much of this resulted from the
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‘industrialisation’ of traditional processing
technologies i.e., heat preservation through the
industrial process of continuous pasteurisation or
as a consequence of the development of new
processes i.e., microwave technology.

During the last one hundred years the outstanding
feature of change in the western diet has been in
relation to variety and convenience. Foods
unknown in many parts of the world have now
become a staple feature e.g., rice and kiwis in
Northern Europe. The drive for more convenience
in terms of food preparation, driven by time
constraints and prioritisation of available time to
areas other than food preparation has resulted in
major growth in the area of ‘prepared consumer
foods’ now widely available in outlets from
specialised food shops to garage forecourts.
During this period, there have been major
advances in our understanding of nutrition and the
function of food and individual food components
in the provision and maintenance of health. In
addition, the capacity to ‘mine’ foods for
components with specific biological function using
high throughput bioassays and advanced
separation techniques has developed to a very
impressive level. However, while severe limitation
of nutrient intake has been eliminated over much
of the western world (unfortunately not true for
other areas) many would consider that the
nutritional and sensoric value of the diet has not
advanced to the same degree. It is even considered
that in certain aspects these values may have even
reversed, and that many processed foods in the diet
of many in the western world now contain
excessive fat, sugar, salt etc and are lacking in
essential minerals, vitamins and fiber and have
poor flavor.

There is mounting evidence that food production,
processing and distribution are having a major
impact on the environment. Energy consumption
along the food chain from farm to fork is
significant and has increased as a result of modern
eating habits that include a diversity of foods
sourced from disparate global locations. Oil is a
major source of the energy used, consumption of
which leads to the release of greenhouse gasses, in
particular carbon dioxide, associated with global
warming. Energy input also represents a
significant financial cost associated with food

production, processing and distribution. Many
believe that we are approaching ‘peak oil’ (defined
as the point in time where global demand outstrips
global production) after which the cost of oil will
escalate significantly. The consequences of peak
oil will impact on many aspects of the economy,
and food production, processing and distribution
will not be immune. The industry is also a major
user of global land and water resources. This use
has significantly impacted on the environment. For
example, the earliest evidence of human activity in
Ireland dates back to the Mesolithic period (7,000
BC). Ireland at that time was covered by forests
and the small number hunter gatherers living here
had little impact on the environment. However, the
arrival of Neolithic peoples (3,000BC) with their
more advanced technologies and early farming
practices resulted in clearing the forests for
agricultural purposes and this practice has
continued more or less to the present day where
we now have only about 10% of our land mass
under forestry, much of which is composed of
monoculture of non-native trees. The spread of
agriculture around the globe has resulted in similar
activities within practically every environment
inhabited by mankind and is continuing to the
present day, in particular within equatorial regions
of Africa, South America and Asia. Indeed,
globally much land is lost to food production
annually due to loss of soil fertility and
accumulation of salt. Continued growth of global
human population and the demand of societies
outside of the western world to share in the
western ‘lifestyle’ will further exacerbate the
environmental impacts of the food industry as the
demand for food escalates. Turning back the clock
is not an option and the challenge for the future is
to provide solutions for sustainable food
production and processing in tandem with a
sustainable healthy environment.

Thus, there will be mounting pressure on the food
production and processing industries to produce
high quality nutritious food which is highly
palatable in a convenient form at an acceptable
price in an environmentally friendly manner over
the coming decades. This can only be achieved by
harnessing continued developments in the area of
science and technology. An example of such an
approach relates to space travel, which placed
strong demands on food processors to produce



Page 3 of 14

food suitable for such an environment. The
development and application of novel food
processing technologies enabled such products to
be developed and these have resulted in spin-offs
now regularly used for conventional food
processing e.g., freeze-drying, novel preservation
techniques etc. Advances currently underway in
many fields of science and technology will likely
form the basis of much of the armory that will be
deployed over the coming decades. During the last
20 years we have witnessed major scientific
advances in areas such as biotechnology and
‘omics’. Processing technologies have advanced
greatly. Robotics and automation have impacted
significantly in a range of industries including
food production and processing and will play a
major role in the future. ‘Food for Health’ has
become a major driver of current research efforts
and will likely continue to be in the future. In
addition to foods for general population health,
there will be continued growth in specialist health
foods, as already witnessed for sports people, to
include foods for an aging population, ethnic
groups, hospital patients and individuals with
particular health aliments such as obesity or
cancer. Cosmetic foods, which will improve a
person’s physical appearance, are currently being
considered, as are foods that will impact on mental
status (food and mood). The new field of
nanotechnology is opening up and offers
interesting opportunities to the food industry in
areas such as of food safety and nutrient delivery.
The increasing demand for food will direct
research to new sources of ‘single cell food’ such
as yeast, bacteria, algae and plankton. At a more
advanced level it is likely that within a few
decades totally new approaches to food production
and processing will begin to emerge. These foods
will be based on advanced bioreactors within
which foods will be constructed from individual
atoms or molecules. For example, it may become
possible using advances in tissue culture and stem
cell technology to ‘grow’ particular meat cuts ‘in a
test tube’. Relatively low technology pre-runners
of such foods already exit in the form of ‘meat’
synthized from soya or milk protein.

FUTURE PERSPECTIVE, MAIN SCENARIOS

There are few certainties in life other than ‘you
have to eat to live’. Advances in food procurement
systems have mirrored development in human
society from nomadic hunter gatherer to urban
industrialist. If continued development of human
civilization is to be successfully achieved adequate
new food production and processing systems will
have to evolve in parallel. There are a number of
possible scenarios that may describe the future
development of civilization. One is that a
catastrophe will occur (war, major environmental
change, pandemic disease) which will bring
civilization to its knees. The consequence of this
for food production and processing is that there
will be a major reversion to traditional
technologies with little role for science and
technology. Another is that major unforeseen
and far reaching technological development will
occur in unrelated fields (e.g., intergalactic space
travel) which will result in unimaginable changes
to human society. Establishment of such
environments will involve technological
innovations of which we currently know very
little. Planning for such occurrences is extremely
difficult and high risk and is possibly best handled
by food scientists keeping an open mind and being
provided with a working environment where they
are given a degree of freedom to explore the
unlikely. The third, and most likely, scenario is
that civilization will continue to evolve along the
lines that are already well or in the process of
being established. Such development will not be
in a straight line and it will be impacted on by a
number of drivers of change. From a food
perspective, this scenario will require major
innovation in relation to science and technology. It
will demand the application of innovative
approaches at an ever accelerating rate. However,
it is reasonable to assume that many of the key
technologies are already under exploration or
within realistic sight of development.

If we are to have Foresight in relation to future
food processing requirements, arguably, it can
only be built on the third scenario of continued
evolution along lines that are already (or in the
process of being) established that we should
concentrate our efforts.
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EXPECTED KEY DRIVERS OF CHANGE
In considering the key drivers that will shape the
food industry in the coming decades we have to
assume that at least the genesis of these drivers
currently impacting society. The most significant
drivers for the future are considered to be:

 The consumer;
 Regulations;
 The environment; and
 Globalisation

These are mutually dependent and exert co
nsiderable influence on each other. For example,
the consumer is becoming ever more aware of the
environmental impact the human population is
exerting on the global environment and they in
turn are influencing decisions of governments in
relation to global trade and regulation.

It is important however, to take note that in the
vast majority of situations science and technology
in themselves will not be key drivers of change but
will provide the mechanism by which change will
come about.

THE CONSUMER
All food is produced and processed for eventual
consumption; therefore consumer attitude and the
evolution of such attitudes will be a primary driver
of future development in the food industry. In
addition, the consumer will exert an influence on
societies response to the other key drivers
identified above. As part of the Foresight Project,
a paper titled ‘Food, Lifestyles and Retail Trends’
has been commissioned which deals in detail with
a range of consumer trends into the future.
However, in the context of the current manuscript
we need to take cognisance of some of the key
issues that are likely to impact on consumer
attitudes which in turn will influence
developments in food processing in the coming
decades.

Sensory attributes: The key quality indicators that
influence consumer choice relate to flavor (aroma
and taste) and mouth feel (texture). These have
driven food choice from the earliest days of human
evolution and will continue to do so into the
future. As exposure to a diversity of foods usually

results in consumers that are more adventurous
and accepting of ‘foreign’ flavors and textures, it
is likely that the future consumer will be more
versatile than at present. However, food scientists
and technologists will still have to devise
mechanisms for producing foods with desirable
eating traits. There is a growing concern among
consumers that modern foods are over processed,
‘unnatural’ and contain excessive amounts of
chemicals, often added to impart flavor. More
natural approaches to flavor development will be
demanded in the future. Age and ethnic grouping
can influence sensory perception; this will need to
be considered in the context of globalisation and
an aging population.

Diversity and origin: One of the outstanding
features of the evolution of the modern consumer
food web is the diversity of foods both in type and
origin that are now consumed. Prior to the
introduction of cheap mass transport and industrial
food processing most foods were produced and
consumed locally. The current diversity in diet is
likely to continue and may even be added to as
local ethnic foods are uncovered (by tourists etc)
or as new food sources are identified e.g., marine
or forest products or developed e.g., ‘designed’
milk, meat and vegetables. The origin or
provenance of food is likely to emerge as an
important consideration by the consumer.
Currently, many consumers like to be aware of
where a food is produced. In the future, in
particular in situations where areas are considered
to be environmentally under threat, the location
where food is produced may become an even more
important consideration for consumers. A
pertinent example of relevance to Ireland could be
goat milk production. Demand for such milk, and
products made from it, currently far outstrip
supply. The Mediterranean basin where most of
this milk is traditionally produced is under
increasing environmental stress. While Ireland has
little tradition in goat husbandry, the technology
could be easily transferred and adapted for Irish
conditions. An alternative approach might involve
technological interventions to make cow milk
more goat-like.

Convenience: There are major time constrains on
the modern consumer. In addition, when setting
aside time for various activities food procurement
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and preparation often do not receive high priority.
Thus, convenience is a major driving force within
the food industry. The increased use of
Information and Communication Technology
(ICT) is likely to impact significantly in food
procurement in the coming years. It is very
reasonable to assume that most foods will be
purchased through the use of this technology with
‘intelligent larders and fridges’ monitoring food
use within the house hold and sending messages to
predefined suppliers to send new stocks for the
family thus eliminating the need to do a ‘weekly
shop’. Major growth in the production of a range
of ready to use/eat ingredients and food has been
witnessed over the last quarter of a centenary.
Demand for such products is likely to continue
into the future. The big technological challenge for
the food industry is to provide the consumer with
such foods in a convenient format that meet the
requirements of eating quality and nutrition
expected by the consumer.

Cost: While the relative wealth of most western
consumers has increased dramatically during the
last century the proportion of disposable income
that is used to purchase food has tended to
decrease in most societies. Thus, food cost is and
is likely to remain a key driving force. Increasing
demand for food, driven by global population
growth and a desire for a higher standard of living,
will put upward pressure on the cost of food. The
agri-food industry will need to investigate
innovative approaches to maintaining food costs
within such an environment.

Nutrition and health: Primates are thought to
have evolved 50 million years ago. Since then
primates and their evolutionary derivatives
(humans) have been able to use local resources to
construct diets to meet their nutritional
requirements with no knowledge of the existence
of protein, fatty acids, vitamins etc. Nutrition is a
relatively new field, however, human nutritional
requirements are now well established and it is
recognised that adhering to correct nutritional
intake has a significant impact on quality of life
and life expectancy. Ironically, with an abundance
of nutritional information widely available today,
many human populations do not eat properly. It is
not surprising therefore that many modern chronic
diseases, including obesity, type II diabetes,

cardiovascular disease, hypertension, stroke and
some types of cancer are attributed to dietary
factors. Awareness of this has increased
significantly in recent years and there is increasing
demand from well informed consumers for access
to a well balanced diet. In addition, it has been
recognized that particular foods or food
components (functional foods) can exert a health
benefit beyond that associated with their base
nutritional composition. The challenge for the food
industry is to identify and validate foods and food
components that provide the correct nutritional
balance while preventing the onset of a range of
chronic diet related diseases. This will have to be
achieved within a background of increasing
regulation and diversity in individual nutrition
powered by advances in nutri-genomics and
lifestyle.

Food safety: Safety and tractability have emerged
as two of the most important consumer concerns in
recent years and are likely to continue to be of
primary concern into the future and will impact
directly on the food types and the processing
technologies that will evolve in the coming
decades.

Environmental impact: Consumers are becoming
ever more aware of the pressure the human race is
placing on limited natural resources. Food
production and processing is clearly seen as being
a major contributor to environmental degradation.
Thus, foods produced and processed by more
environmentally friendly practices will likely be in
greater demand in the future. (This is discussed
further below).

REGULATIONS
All aspects of food are regulated. From farm to
fork, the procedures, processes, ingredients,
packaging and marketing claims are subject to
legal direction and scrutiny. The demand for
health-promoting foods and food components is
expected to grow as consumers become more
health conscious. Consumers expect food safety,
quality and efficacy.

Food production in Europe and Ireland will
become more regulated in the future. By 2030,
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many predict that more resources will be
employed in policing than in producing food
resulting from the growth of the ‘Nanny State’. In
an Irish context few people would have predicted
25 years ago that regulation would be in place in
2007 prohibiting smoking in all public enclosed
spaces including ‘the pub’ based on public health
concerns. Based on this scenario it is reasonable
to predict that there might be regulation dictating
what can be placed in a child’s school lunch box
by 2030, indeed most schools currently operate
‘School Policy’ in this area. The main driver will
be the European Commission which will have
greater governance over the member states. This
will have important implications for Irish farming.
European policy, driven by the larger member
states, will favour large scale commercial farming.
In this respect, the regulatory framework will be
no different. Food law will favour mass production
and smaller (family) farms, while they might
achieve standards of safety and quality set by law,
will have great difficulty in proving compliance as
the paperwork will increase and require specialist
expertise.

Regulations covering the protection of patented
technologies, especially in the biotechnology,
pharma-farming and genetically modified
organisms (GMO) sectors will mean the
application of these technologies will be restricted
to large companies or will require expensive
licensing arrangements, making these technologies
beyond the reach of family farming businesses.

In the food for health sector, 2030 will see a
movement beyond functional and nutraceutical
foods to pharma-foods. The latter will provide
sophisticated ‘drug’ delivery systems tailored for
the individual consumer. In this respect, the major
drug companies, with many years of experience
and expertise in this area, will have lobbied for
and achieved regulations beyond those achievable
by traditional food companies but less stringent
than those currently required for new drugs.

Finally, in 2030 a weakening of international trade
regulations will mean that many basic primary
products such as meat, milk and poultry will be
supplied by countries outside of Europe while the
focus of European agriculture will be on adding
value to these raw materials or producing high

value animal and plant components for
incorporation into ‘designer’ foods.

In summary, by 2030 regulations will have been a
contributory driver to an Ireland with very large
commercial farms or very small specialty
operations. Irish research will have contributed
vital patented bioactive targets in value added farm
products and delivered the know-how to convert
basic raw materials, sourced cheaply from abroad,
into value added foods or food components.

ENVIRONMENT
There is a rapidly growing awareness that human
activity is exerting an increasing and usually
negative impact on the global environment. The
human population continues to increase at a global
level. In recent years the trend has been towards
reduced net gains in the developed western
economies but dramatic levels of increase are still
encountered in developing countries. This is
projected to continue over the coming decades. In
addition, the demand for higher standards of living
across the globe is exacerbating the environmental
impact of man activity on the environment.

The demand for food is on an ever increasing
spiral, one calculation suggests that mankind will
consume as much food in the next 50 years as was
consumed in the previous 10,000 since the
beginning of agriculture. This will require not only
new food production technologies but also the
identification of new food sources. Some of the
new demand may be met by decreasing our current
reliance on animal based foods in favor of plant
based alternatives. However, there is likely to be
increased interest in the identification of novel
food sources, in particular from marine and forest
sources. Novel food sources will require the
development of new or the adaptation of existing
processing technologies to convert them into
palatable foods for human consumption.

Land and water resources: On a global scale,
increasing population, increasing industrialisation
and urbanisation, and an increasing demand for
limited natural resources is placing extreme
pressure on land and water resources. The
combined impact of increasing global population
and loss of arable land (as a consequence of
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desertification, increasing salt levels etc) has
resulted in a dramatic drop in the ratio productive
land area per head of population (0.44 ha/head in
1961 to 0.26 ha per head today) available for food
production. This trend is expected to continue
(0.15 ha per head in 2050). The consequence of
these changes will be felt not only within food
production system, but also within the food
processing industry.

Within the Irish context, the rapid expansion of the
economy over the last 15 years (Celtic Tiger) has
placed enormous pressure on the countryside with
unprecedented levels of rural settlement, levels not
experienced since the mid 1800. This has resulted
in much demand for areas of the countryside to be
available for activities other than food production
and has placed major pressure on water supply
systems to the extent that Ireland, a land noted for
its abundance of rain and fresh clean water, is now
experiencing a situation where the guarantee of a
year round supply of potable water is beginning to
prove difficult.

Energy: The availability of a cheap versatile
energy source is crucial to support the economic
activity demanded in developed and, to an
increasing level, in developing countries. Much of
this energy is currently based on mineral oil, a
finite resource that will become very expensive
over the next 20 – 50 years (as discussed above).
Energy is a crucial factor in food production and
processing and will impact greatly on the format
of the food chain in the coming decades. ‘Carbon
taxes’ will become a feature of economic activity
and agriculture and food processing will not be
immune. There will be a demand for low energy
input food processing technologies, reduced
reliance on the ‘cold chain’ and much greater
recognition of the impact of ‘food miles’ by the
consumer. To address these issues and still supply
the consumer with a diversity of nutritional and
palatable foods will require a range of new and
innovative technologies.

Climate change: This issue is the subject of a
separate commissioned paper (Climate change as
a Driver for Irish Agriculture). The most
immediate impact will be on food production
systems, but this will have a domino impact on the
location for food processing. In an Irish context

this may see developments in the growth of new
crops and to lesser extent new agricultural
animals. The processing industry will have to
address these changes.

Waste management: As the demand on finite
resources increases the need for improved waste
management systems will become more apparent.
There are three obvious sources of waste
associated with the food processing industry (1)
non food grade by-products, (2) food wastage and
(3) packaging. Each of these will demand new and
novel technological approaches to reduce or
eliminate their impact. New waste material will
arise from the probable growth in the bio-fuel
industry and approaches to processing these and
extracting value added products will be in demand.

GLOBALISATION
The concept of globalisation has taken root in the
last few decades and has been fueled by the
availability of relatively affordable and rapid
transport systems for people and goods, instant
long distance communication brought about by the
extraordinary explosion of ICT and the increased
awareness of the interconnectivity that exists
between different countries and peoples. This has
resulted in the growth of global companies e.g.,
Nestle, Unilever and global consumer brands e.g.,
Kellogg’s Corn Flakes, Coca-Cola. Such growth is
likely to continue in the coming decades and food
companies will increasingly have to perform on a
global stage. This will provide market
opportunities but will also result in greater
competition on local markets. The most successful
companies will be those which respond most
innovatively to the various consumer demands.

Increased travel will lead to more versatile taste
palettes. This will provide opportunities for the
spread of ‘ethnic’ foods beyond their current
borders. It will also result in the growth of ‘novel
hybrid foods’ (foods containing ingredients from
diverse ethnic backgrounds) e.g., the use of cheese
in oriental foods.

The most pronounced impact of globalisation in
recent years has been the impact it has had through
the World Trade Organisation (WTO) and its
various treaties that relate to global trade in goods
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and services. In general there has been a marked
movement towards open market policies. Ireland
has been to the fore in such moves and currently
boasts an extremely open market environment.
Continued adaptation to this environment is vital,
in particular in relation to innovation and
productivity, if the economy is to prosper. This
will require the food industry to adapt rapidly to
global trade shifts and to be to the fore in the
uptake of new and novel technologies.

SCIENCE AND TECHNOLOGY TRENDS,
TREND BREAKS AND CHOICES
In this section we seek to identify the current
situation as pertains to particular research areas
and/or technologies and propose developments
that are likely to occur in the period up to 2030. To
do this we have identified Trends (concepts that
are ongoing), Trend Breaks (concepts that will or
may change) Choices (areas/options where
developments in science and technology will
develop during the timeframe under
consideration). The potential for Science and
Technology to drive change within the food
industry is enormous and thus we have had to
concentrate our discussion around a number of
areas which we feel will be of particular concern
in an Irish context and have also identified three
‘technology’ areas (biotechnology, sensory science
and nanotechnology) which we feel deserve
particular attention.

Ireland has already established a strong base in a
range of food related technologies, physics,
chemistry and biology. A particular strength of the
Teagasc Food Directorate is the depth of its
expertise in such areas. Regardless of the direction
of future food industry these skills will be required
and developing them in line with future needs
should be a top priority for the organisation.

While much public science is undertaken for
‘public good’ there is also a strong commercial
dimension to such work. The need for Ireland to
develop a ‘knowledge economy’ will drive the
commercial relevance of such research in the
future. It is important that researchers, research
managers and funding agencies are aware of this
and take steps to maximise and protect the level of
intellectual property (IP) arising from the research.

The need to transfer the knowledge, ideas and
processes developed to industry will command
greater importance. This will demand Teagasc to
have well resourced innovative technology transfer
platforms in place.

Science and Technology is growing in complexity
and top quality science now demands inputs from
individuals from a range of areas of expertise. This
can be best achieved by building strong, integrated
teams of researchers from various relevant
disciplines and usually from a number of research
organizations. This will require even greater
collaboration and integration between Teagasc and
other state institutes, universities and industry
research groups.

There also needs to be a realisation that the output
of the research is not only innovative IP but that it
also included highly trained post-graduate students
and graduate researchers, technologists and
technicians. The training received needs to go
beyond normal laboratory techniques and include
business, quality and entrepreneurial skills
management.

NUTRITION AND HEALTH
Trend: There is a trend of increasing awareness
among the general public of the link between good
nutrition and health. However, in parallel with this
awareness and contrary to expectation there has
been a dramatic increase in the incidences of
chronic food related disease in particular in the
western world. The increasing incidence of such
diseases is related to lifestyle, lack of physical
exercise and in particular poor and unbalanced
diets. There is also a growing awareness that many
food components can have health benefits above
their conventional nutritional contribution leading
the development of a range of functional foods and
the potential development of pharma-foods.
Changing demographics and the demand for
particular lifestyles will increase the demand for
specific purpose foods.

Trend break: The impact of poor diet and lifestyle
will have to be reversed as it represents a serious
degradation in quality of life for the individuals
involved and is placing undue pressure on health
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and welfare systems. New developments driven by
advances in nurtigenomics will bring about a move
towards ‘individualized’ diets which by 2030 will
likely result particular recommended diets for
specific groups within the population.

Choices: Increased effort towards consumer
education will be required to ensure the spread of
healthy eating. Changes in regulation, relating to
food composition, will have to be addressed.
While it is likely that levels of advertising will
increase, there will be more regulation with regard
to food advertising and greater evidence of claims
will be required. As the link between foods and
optimal health become clearer, for example the
recent link between vision and type of food intake,
more scientific data will be required to substantiate
claims and prove efficacy.

Approaches to food processing and formulation
will change with the advent of new technologies
and enhanced understanding of food chemistry,
physics and microbiology. The structure of
ingested food has a major role in regulating
nutrient absorption into the blood. To date,
technology/chemistry-based research has
concentrated on studying the structure and
composition of proteins, fats and carbohydrates in
isolation. The corollary to this is a trend, which is
already underway, to study the thermodynamics
between the different macromolecule groups (e.g.,
protein carbohydrate interactions etc.). Proteins
and carbohydrates (including starch) are the most
widely distributed biopolymers in the foods;
therefore it is probable that their interactions
greatly contribute to control of bioavailability of
nutrients during digestion. For foods with true
therapeutic properties to evolve, food structure
will need to be treated as an important component
of nutritional and medical science, and this is
something which can be predicted to happen over
the next 30 years of food technology research. The
ultimate aim of the food technologist will be to
continue to unravel the factors that control food
engineering principles such as thermodynamic,
diffusion, water availability etc. and use this
knowledge to design foods with the required
biological functionally.

Current research on functional foods will continue.
This includes pre- and probiotics and various

bioactive molecules targeted to specific diseases
such as obesity, cardiovascular disease, diabetes
and colon cancer. In the future, new targeted will
emerge, and may include foods with ‘inbuilt’
satiety factors, intelligent targeted delivery
systems and targeted decomposition of food.
Targeted delivery of nutracetuicals,
phytochemicals and other bioactive ingredients
will continue. Understanding the chemical and
neurological signaling between gut and brain will
allow development of foods that impact on
appetite and mood. Advances in nutrgenomics will
enable the development of foods targeted to the
individual. The coming decades will also see the
emergence of a range of ‘tailor made’ foods to
address specific health issues, but also changing
demographics, particular ethnic groups and
individuals with specific requirements such as
athletes, manual workers, students etc. It is also
likely that foods that impact on physical
appearance will come to the fore.

A convergence of food and pharma will likely
emerge. The trend in the therapeutics marketplace
is towards biopharma manufacturing practices as
chemical plants struggle with increased regulations
and health and safety issues. Furthermore, as the
mark-up on pharmaceuticals is reduced due to
increased costs associated with production,
coupled with the high risk of clinical efficacy
trials, biopharma companies may start to look at
food companies, especially those designing
functional foods, as viable alternatives to
producing drugs. The line between food and
medicines will certainly blur further by 2030 and it
remains to be seen what impact the increased
interest from biopharma companies will have on
the way food is manufactured.

The research necessary to deliver on these
objectives will require large multi disciplined
teams ranging from food technologists to medical
professionals that can only be achieved in an Irish
context by building inter institutional teams.

NOVEL FOODS
Trends: In the context of this paper there are two
types of novel food identified (a) truly novel foods
on a global scale and (b) foods that either already
exist or exist in very similar formats in other areas
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of the globe but are novel to large scale processing
in Ireland e.g. goats milk or milk from herds
specifically selected for particular traits.

The development and uptake of truly novel foods
has tended to be at a relatively low level to date.
This is due to consumer suspicion and regulations
that govern novel foods making product launches
particularly expensive.

Trend break: With the growing global demand for
foods there is likely to be a move towards novel
foods in the period leading up to 2030.

Changes in climate and demand for particular
ethnic foods may provide market opportunities for
foods novel to Ireland in the period leading up to
2030.

Choices: Significant effort will need to be
expended on overcoming consumer attitudes to the
more extreme examples of novel foods.
Companies pursuing this route will require major
research activity to validate foods and prove that
they do not contain deleterious chemical etc.
Sources of such foods could include areas of the
environment not fully exploited heretofore e.g.
marine and forest. This will require the application
of conventional and novel processing techniques
to extract, enrich or modify particular components.
It is also likely the various single cell food sources
will be identified from bacteria, fungi and
plankton. These will require application of a range
of technologies, including advance fermentation
approaches. Modification of various ingredients, in
particular those of plant origin, to mimic unrelated
foods e.g. plant components masquerading as
meat, will likely become common place. In a more
futuristic mode, it is likely that during this time
significant progress will be made in the production
of foods from simple molecules through processes
of self assembly or through application of the
currently developing field of ‘organ growth’ using
tissue culture approaches.

With regard to foods novel to Ireland, it is possible
that foods currently produced in other region may
be produced in Ireland. It is not expected that
climate change will have a hugely significant
impact on the Irish climate up to the period under
review; however, climate change may impact on

other more vulnerable regions to a greater extent
making them unsuitable for agricultural practices
currently undertaken. An example of this may be
goat’s milk production in Mediterranean areas.

Another source of novel foods is likely to be milk,
meat or vegetable materials selectively bred to
include particular traits. A recent example of this
is a New Zealand cow that produces milk reduced
in over all fat content but with increased levels of
omega-3 fatty acid.

ENERGY
Trend: There has been a general upward trend in
the relative cost of energy in recent years. This has
been fueled to a large extent by increasing world
demand for energy and a realisation that mineral
oil, a primary source of energy, is a finite resource.
This trend is expected to continue into the future
and indeed accelerate once ‘peak oil’ is achieved.
Food production and processing will not be
immune to these developments.

Trend Break: Energy awareness and increases
competitiveness in the marketplace will drive food
manufactures to change processing technologies to
more cost effective solutions. In general over the
last 30 years the cost of food has not increased at
the same rate as other goods such as electronics,
household or clothing. It is reasonable to think that
this trend cannot continue in an environment
where energy costs are escalating.

Choices: There will be increasing efforts to
identify alternative sources of energy, among them
biofuels and renewable energy sources such as
biomass, wind, wave and solar.

In addition to seeking new sources of energy a
great deal of effort will be expended in reducing
energy inputs to conventional technologies.
Indeed, several well established traditional food
processing practices are currently under review for
their impact on the environment and general cost
effectiveness. The most widely used among them,
thermal processing, provides a high degree of
microbial safety. It tends, however, to degrade the
quality of foods to some extent. Freezing and
distribution of frozen foods is an important
technology which retains very well the nutritive
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quality, but changes the physical state and
consumes a great amount of energy. Some of the
solutions will arise from modifications to the
technologies but many will also arise from
increased understanding of food biopolymer
interactions and harnessing this knowledge to
develop new approaches to food processing.
Research in this area will lead to greater control of
processing properties of foods, which should
reduce energy costs and produce foods with new
functionality (e.g. specific melting, solubility, heat
stability, characteristics). It is reasonable to
conceive that a new generation of instruments e.g.,
micro rheometers, microscopes, ultrasonics etc
will be developed and new formulations with
modified thermodynamic properties (thus
requiring less energy to process) will be possible.
New processing approaches may reduce or
eliminate the need for the cold storage during the
distribution chain.

There will also be increased effort to develop
novel processing technologies that will not be as
energy intensive as those currently used. Many
approaches are currently under investigation such
as high pressure processing and pulsed electric
field and indeed a number of products are already
on the market. It is reasonable to assume that the
current success of these technologies will be
amplified in the coming decades and that new
technologies will be identified.

Changes in the location and types of
manufacturing plants may occur with a view to
reducing energy inputs. As water is the biggest
component in many foods which are currently
transported over long distances, there may be a
need for more dehydration and ingredient
processing in the regions of production and
engineering of foods from those ingredients nearer
to consumption. Alternatively new technologies
may enable the same branded products to be
produced from local agriculture. This will
introduce new challenges, like converting
components from different sources into a common
branded product, which would be within
specification regardless of where in the world it
were produced. Factories of the future will need to
be much more sophisticated to deal with such
scenarios. There will be challenges with regard to

controlled environments (temperature, humidity)
during transportation.

INFORMATION AND COMMUNICATION
TECHNOLOGY
Trends: The ICT revolution will probably be the
key identifier of the last quarter of a century. This
has already impacted on food production and
processing but its impact over the next quarter of a
century is likely to be immense. Pilot schemes
have already emerged whereby a screen on a
shopping trolley directs the shopper to individual
food items pre-selected on a home PC over an
internet shopping list. This technology, and more
like it, will change the way in which shopping will
be conducted.

Trend breaks: It is unlikely that there will be any
significant trend break in this area in the period up
to 2030 other than that the use, mobility, speed and
capacity of ICT will increase many fold, making
opportunities that can be glimpsed today a reality.

Choices: The arrival of broadband has made
cyberspace an extremely powerful medium for
shopping and it would be foolish to think that it
will stop at this level. It will not be long before
renting movies and buying a DVD will be a thing
of the past - will shopping go the same way? Most
superstores, e.g. Tesco, have already proved that
internet shopping is a viable alternative with a
very successful delivery network driven from an
internet platform. The electronic larder and fridge
will most likely come of age and will
communicate directly the family food needs to pre
determined preferred suppliers. Food shopping
could become a thing of the past. This will have a
major impact on the foods we eat and their
associated supply chains. In Denmark, there are
already businesses from which organic vegetables
can be ordered online, and delivered direct and
fresh to the customer’s door. This could be
replicated on a larger scale and become the
network through which all foods are sourced and
supplied.

Major advances are being made in the area of
sensor technology. Sensors are being reduced in
size, with the possibility that they will approach
nano dimensions by 2030. These sensors may
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either monitor the food or the individual
consuming it. Food monitors will impact
significantly in the areas of food safety, quality
security and traceability. They will be able to
assay changes in pH, microbial load and
accumulation of deleterious substances. They will
monitor the environment in which the foods are
stored and the degree and type of heat applied
during cooking. In the event that any key criteria
are outside of a predefined specification a signal
will be sent to the consumer. Personal monitors
will measure the way in which the body reacts to
individual foods, the efficiency of digestion and
transport through the blood stream etc. For
example, blood glucose monitors will give real
time data to type I and II diabetics which will
provide them with the necessary information to
arrange the size and content of individual meals.
Such monitors will provide long and short term
data relating to particular body functions and
tissue health and composition. They will help in
the battle against the various food related diseases
by providing the consumer with a continuous data
stream relating to trends in key health indicators
such as levels of cholesterol, circulating lipid,
bone density, fat deposition etc. It will be possible
to relay this information to either your doctor or
personal nutritionists who will advise on diet
modification.

ICT has facilitated the development of robotics
which are now in use in many industrial settings,
including the food industry. This trend will
continue and new systems will be developed for
both food production and processing. This will
greatly reduce the labor inputs to food production
and processing but may contribute to improved
and more consistent quality and safety.

Another trend which has already developed in the
ICT industry is the continued development of
peripheral products, e.g. ring tones for mobile
phones, which are very profitable for the IP. It is
possible that such products will be developed
within the food industry in the period to 2030 an
example of which might be intelligent packaging
which could transmit a message or play music!

PACKAGING

Trends: Packaging is used to protect the food
during distribution but is also used to convey
information to the consumer. In general the
amount of packaging has increased over the last 20
years but efforts are currently being made to
reduce, reuse and recycle packaging. This is likely
to continue into the future.

Trend breaks: The trend already underway to
make packaging more environmentally friendly
will continue. The increasing cost of oil will likely
see a move away from oil based plastics and a
growth in environmentally friendly alternatives.

Choices: Much of the immediate effort with
regard to packaging will relate to the development
of materials that can be easily and efficiently
recycled. Packaging not only protects food from
the environment but also acts a protection against
deliberate adulteration. The increasing global
concerns with regard to terrorist attacks and
biosecurity will likely drive research in this area.

Packaging is widely expected to provide the best
initial examples of application of nanotechnology
within the food industry. Electronic and
broadcasting companies are currently developing
nano-coatings which can function as platforms for
displaying images. One of the biggest innovations
in food packaging could be the transfer of this
technology to food packaging materials. The
package may become a display for
advertisements, nutritional information or even to
play a small video game – imagine the selling
power of having a video game built into a
chocolate bar package. Development of flexible
screens is likely to stimulate research in this area.
Edible nano-coatings and food grade biopolymer
are also likely to be developed. One futuristic view
might be an edible nano-coating which can receive
pictures and be sprayed onto your food.

Packaging scientists will exploit developments like
automatic identification systems, e.g. radio-
frequency identification (RFID) for storing and
remotely retrieving data about the location of
particular items of food. The corollary will be even
more intrusive marketing strategies.
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Many of these concepts are already been
developed, however, cost and efficacy are barriers
to their immediate introduction to the food chain.

WASTE MANAGEMENT
Trends: A recent trend has been the increasing
awareness of the consumer of the environmental
consequences of food production and processing
and particular the consequences for proper waste
management. Waste is also seen as a potential by-
product that may offer opportunities for added
value following additional processing.

Trend breaks: There are o obvious trend break
other that the current trend, outline above, gaining
momentum.

Choices: The research effort here will concentrate
on development of approached to add value to
current waste streams. Novel processing
technologies, new foods, development of bio-
energy crops will all likely lead to new waste
streams arising. Advanced extraction technologies
may allow purification of valuable components
from the waste stream. Fermentation or
incineration approaches may provide opportunities
to use the waste stream for energy generation.

BIOTECHNOLOGY
Trends: Biotechnology is well established within
the food industry; however, more modern aspects
of the technology that are based on molecular
approaches are only in the process of being
established. Biotechnology offers the hope of
greatly increasing the capacity and efficiency of
food production systems while providing the
capacity to tailor make foods for specific
requirements.

Trend breaks: However, there has been significant
consumer opposition to the technology which will
have to be considered in any future strategy. There
is a real necessity to demonstrate benefit to the
consumer and provide the necessary information
to ally fears both in terms of personal and
environmental safety

Choices: The current ‘omic’ revolution offers
many exciting possibilities and challenges, in
particular in relation to health benefits. It will
enable food scientists to uncover the relationship
between molecules and biological function which
will facilitate design of foods for specific
nutritional and health requirements. The most
immediate output of these technologies might
relate to increasing knowledge that in turn will
facilitate the selection of accepted food grade
approaches to deliver particular attributes i.e.
selection of microbial systems with particular
natural enzyme complements capable of catalysing
a desired reaction.

Ireland has built up significant expertise in these
areas but it is an area where rapid change is
occurring and thus there is a need to maintain the
momentum and be aware of the need to modify
direction where necessary in order to ensure the
Ireland will fully benefit from the existing
capabilities.

SENSORY ATTRIBUTES
Trends: The key parameter that influences
consumer purchase and consumption of food are
its sensory attributes. This trend will continue as it
is fundamental to the manner in which we interact
with and appreciate food. Sensory attributes
convey much information about the food beyond
the immediate satisfaction of consuming it and this
has implications for the amount of and types of
foods we eat.

Trend breaks: Sensory science up to now has
concentrated primarily in the area of consumer
satisfaction. In the future there will be much more
emphasis on the role of the human sensory
systems in contributing to health and wellness.

Choices: Future challenges exist in creating food
matrices that meet the requisite sensorial
properties of individual acceptance. Personalised
consumer control over organoleptic properties of
foods will drive new areas of flavor and texture
sciences. Exciting new instrumentation is currently
been developed in the area which may come to the
forefront of food research over the next three
decades. Development in bioinformatics will
enable large data sets to be analysed and enable
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the elucidation of how the molecules interact with
the olfactory system. Understanding the
convergence between environmental, electronic
and biological factors which effect sensory
properties of foods will drive research to elucidate
mechanisms of how consumers perceive food.
Researchers are already developing biological
membranes which try to mimic what is occurring
on the tongue. If this research is successful, then
the futuristic notion of foods customised based on
their sensory properties could become a reality.

While the food industry is a major component of
Irish industrial output, expertise in the area of
sensory science, measurement of individual
sensory active molecules, the biochemistry of their
formation and the manner in which the body reacts
to sensory challenges is limited.

NANOTECHNOLOGY
Trends: A new trend in food science relates to
nanotechnology. Nanoscience and
nanotechnologies involve the study and use of
materials at sizes of millionths of a millimeter.
Dramatically altering the mass to volume ratio of
many substances can result in significant changes
in functionally. The emergence of
nanotechnological solutions in food science is
rapidly increasing and is expected to have a major
impact of food innovation over the coming
decades. This is a new area of scientific research,
in particular as it relates to food science, and its
potentials need to be investigated over the coming
decades.

Trend breaks: One potential impediment to the
deployment of nanotechnology in food production
is a danger that, because of a public perception of
risk associated with the technology, it will be met
with similar resistance to that currently being
experienced by genetically-modified crop plant
and animal species.

Choices: The main areas which have developed
through the use of nanotechnology are the
development of delivery systems/encapsulation,
nanoemulsion, packaging, traceability and bio-
sensors. Nanotechnology should give the food
industry the ability to manipulate molecules and
atoms during processing and result in much more

precision manufacture, lower costs and wider
choice to the consumer.

A hidden benefit of nanotechnology is its ability to
facilitate merging of different technologies thus
stimulating innovative and lateral thinking. The
food scientist working within a nanotech project
brief can easily move across sciences without
upsetting the sometimes rigid corporate new
product development strategy, i.e., the old ‘put it
in a box scenario’ does not apply to this trans-
discipline technology. An example here would be
the merging of food science and chemical
engineering to develop cheese structures which
changes shape when heated like a semi-conductor
does. The advancement of this could be the
development of undefined cheese structures which
when heated turn into a defined structure with
marketing and food safety implications Merging of
sensory, chemical and polymer sciences to create
plates which alter the way in which foods
behave/react is not unlike the way scientists now
control water molecules on surfaces. The authors
believe this facilitation of merging of the sciences
will be one of the main benefit of nanotechnology
to the food industry rather than the notion of nano-
robots running around our food.

If Ireland is to reap the benefits that are likely to
arise from this new area of research investment in
infrastructure and personnel are now required.
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Economics and Policy Drivers of
Change to 2030

Trevor Donnellan1, Kevin Hanrahan and Thia
Hennessy

Summary

This paper identifies and attempts to quantify the
factors that are likely to shape the economic and
policy environment faced by Irish farmers, the
agricultural sector and rural areas generally in
Ireland in 2030.

Five issues are identified:

1. World Trade Organisation (WTO) reform
and the profitability of farming;

2. Common Agricultural Policy (CAP)
reform and the profitability of farming;

3. Economic Impact on agriculture of
environmental concerns;

4. Demographics of the farm population;
and

5. Shift to part-time farming.

WTO and CAP reforms seem set to lower the
level of support to agriculture and redirect that
support away from the larger producers. To a
greater extent the support for rural areas may be
channelled through other types of land-uses.
Bioenergy production may represent a new
alternative enterprise, which will reduce the land
area available for the production of other crops
and potentially increase their price. However,
this may result in higher crop prices and as such
incur higher feed prices.

Each of the above factors will impact on the
future level and composition of the farm
population since they will impact on the
profitability of farming. Trends in farm
demographics and succession and the availability
of off-farm employment will also play a key role
in shaping the future of the sector in Ireland.

WTO REFORM AND THE PROFITABILITY
OF FARMING
The likelihood of a new WTO agreement in 2008
is small although possible. The Chairman of the

1 Corresponding author: Trevor Donnellan, email:
Trevor.Donnellan@teagasc.ie

WTO Committee on Agriculture, Ambassador
Crawford Falconer noted in a paper published on
April 30 2007 that “… if we do not get serious
momentum over the next few weeks … we will
either fail or we will put the whole exercise in
the freezer for some considerable time until a
better generation than us can thaw it out.” The
Falconer paper set out what he saw as the “centre
of gravity” of a potential WTO accord on
agricultural trade reform. In relation to all three
of the so called pillars of the agriculture
negotiations (domestic support, export
competition and market access) an agreement
along the lines of Falconer’s proposal would
involve further concessions from the EU when
compared with the EU current negotiating
position (the so called Mandelson offer).

Trend: A move towards free trade in
agricultural products will reduce commodity
prices in the EU.

Factors Driving the Trend: Parties to the WTO
negotiations wish to see a freeing up of trade
across a wide range of goods (both agricultural
and non-agricultural) and services. The EU sees
potential benefits to the liberalisation of trade in
non-agricultural areas and is prepared to make
concessions in the agriculture area by reducing
the protection available to the EU agricultural
sector.

Trend Continuation: the impact on the land, its
uses and its users: At EU level the freeing up of
agricultural trade may lead to declining
agricultural commodity prices, rising input costs
and declining farm incomes. Agricultural
commodity prices have declined in recent years
in line with internal EU policy agreements. The
recent reforms of the CAP, the Agenda 2000
reform and the mid term review (MTR) in 2005,
have reduced the support prices for commodities.
While most of these price reductions have been
compensated, in many cases the compensation
has been insufficient to fully off-set the
economic effect of declining output prices.
These price reductions, in conjunction with
rising input costs, have had detrimental effects
on the returns to farming. Simultaneously, strong
macroeconomic growth in Ireland has meant that
agricultural and non-agricultural wages continue
to diverge.

The negative impact of increased market access
and limits on the export subsidisation of
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agricultural exports on Irish agriculture’s terms
of trade will continue into the foreseeable future.
EU prices for many agricultural commodities are
likely to decrease if export subsidies are
removed and import tariff reductions allow
increased import access. As margins fall,
producers will find that they need to increase
production in order to maintain or increase
income levels. If the trend towards agricultural
trade liberalisation continues we will see a
continuing decline in farm numbers and
increased marginalisation of certain agricultural
production activities and the development of bi-
modal production structures.

Possible Trend Break: The impact of further
trade liberalisation on Irish agriculture should
not be assumed to rest solely on the success or
failure of the Doha Round. The continuing
divergence between the positions of the parties
to the WTO agriculture negotiations means that
it is also possible that no agreement will be
reached in the short term. However, in the
absence of a multilateral agreement, (such as
could be reached within the context of a WTO
round), bilateral agreements that incorporate
agricultural trade will probably emerge. Thus,
the absence of agreement in the current Doha
Round negotiations should not strictly be
considered as a trend break.

In the medium term the main drivers of
profitability are considered to be WTO based
issues affecting the traditional agricultural
enterprises. However, in the longer term it is
possible that new factors that have not been
considered to date may arise and reverse the
downward trend in farm profit. New drivers of
profitability may relate to the emergence of
demand for new food products, land uses or
technologies.

A Trend Break: the impact on the land, its uses
and its users: Non-food land uses may be a new
source of profit for farmers. Already some
positive benefits of the shift to the production of
bio-energy are being experienced by the
agricultural sector. The cultivation of bio-energy
crops may offer a profitable alternative
enterprise but such benefits are compounded as
the shift of land into bio-energy crops can also
result in increasing prices for the more
conventional agricultural commodities.

Manipulating the Trend – Policy Options: The
scope to manipulate WTO motivated trends may
be quite limited at a national level. Ireland can
lobby at EU level to try to influence the EU
agricultural and trade policy negotiating position
at the WTO. The declining importance of
agriculture as a contributor to Gross Domestic
Product (GDP) and employment makes it
increasingly less likely that the trend towards
more liberal agricultural policies will be
reversed. Efforts will need to be devoted to
‘manipulating’ the ability of Irish farming to
survive /profit from this trend. This will imply a
need for research to produce means by which
Irish agriculture can address these challenges.

CAP HEALTH CHECK

The CAP will be reviewed in 2008, with the
review being termed a ‘Health Check’. Advance
indications are that that the 2008 CAP Health
Check will concentrate on further reforms to the
EU dairy commodity market organisation
(CMO). Milk quotas are likely to come to an end
by 2015 though most commentators feel that it is
unlikely that they will be just eliminated
overnight, with a phase out of milk quotas more
likely over the period 2008 to 2015. A number of
possible different ways in which the phase out of
milk quotas could be implemented have been put
forward. The front runner amongst these phase
out options are year on year increases in the milk
quota over a five year period beginning after
2008.

Other issues which have been signalled as
possible reform areas within the 2008 Health
Check are increased rates of modulation of
single farm payment amounts, decoupling of the
remaining coupled direct payments that exist in
some EU member states, a switch to a flat area
based system for determining single farm
payment amounts and changes to the EU set-
aside regime.

Trend: In the future CAP reform is being
extended to the area of the dairy CMO. Policy is
also being geared towards lowering the level of
support for larger farms relative to smaller
farms.

Factors Driving the Trend: These reforms
initially were focused on providing a means of
income support and a means to sustaining
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production levels. Policy made producers
responsive to support mechanisms (payments)
but more recently they have aimed at making
producers more responsive to market signals
(commodity prices) so that producers provide
what the market wants.

Trend Continuation: the impact on the land, its
uses and its users: If the trend continues over the
next 20 years, we are likely to see policies aimed
at reforming the dairy regime, which has been
subject to relatively little reform up to now. We
will see more efforts to reduce payments to
larger farms so that income support is channelled
to farms that most need it thereby better targeting
the income support objectives of such policies.

Dairy farming and dairy processing in particular
will need to become much more market focused.
Supports such as intervention will be eliminated
and dairy quotas will be removed. Milk and
dairy product prices will decline if the Irish dairy
product mix remains dependent on bulk
commodity products and does not achieve a
greater foothold in higher value added product
markets. From a processor perspective seasonal
milk production may become less attractive if
overall milk production increases and if the
development of higher value added markets are
seen as a priority.

Possible Trend Breaks: EU Food security
concerns: A trend break would see a return to
prioritisation on the level of production, with
food self-sufficiency and food security re-
emerging as big concerns in the long-term.

A Trend Break: EU Food Security - the impact
on the land, its uses and its users: A drive to
greater EU self-sufficiency might have a positive
impact on EU production but there may be
mixed consequences for producers in Ireland.
Increased EU production might lead to the
displacement of Irish produce on export markets
in other EU countries, and lead once more to a
dependency on third country export markets for
Irish produce. However, access to these third
country markets might be compromised by the
nature of the food security concern.

Possible Trend Breaks - CAP increased
emphasis on Pillar 2 policies:
Another trend break would see a dramatic
reduction or complete elimination of farm
supports so that support to rural areas is provided

through other mechanisms. This would represent
a move from Pillar 1 to Pillar 2 of the CAP as the
main means of support to rural areas.

A Trend Break - CAP Increased emphasis on
Pillar 2 Policies - the impact on the land, its uses
and its users: While some farmers might benefit
from some new Pillar 2 support initiatives, many
would lose out in terms of lower prices for
output, lower direct income support payments or
would have to expand production to maintain
income levels as Pillar 1 support is withdrawn.

Manipulating the Trend – Policy Options: At a
national level there is limited scope to
manipulate these trends. Ireland will be bound
by decisions taken at EU level, so our main
concern would be to influence this EU policy
making process in our favour.

ENVIRONMENTAL RELATED ECONOMIC
CONCERNS FOR AGRICULTURE
Societal concerns relating to the environment
have increased significantly in recent years.
Foremost among these is the impact of
Greenhouse Gases (GHG) on global warming.
Agriculture produces 28% of Ireland’s
greenhouses gases. In the long-term Ireland is
not on track to adhere to its commitments under
the EU burden sharing agreement (which
regulates each Member State’s contribution to
the EU’s Kyoto Protocol commitment). Political
pressure may yet emerge that seeks to avoid the
payment of fines for a breach of Ireland’s Kyoto
commitments, or voter concern may ensure that
steps are taken to reduce Ireland’s overall GHG
emissions. Such developments might have
consequences for the Irish agriculture sector in
that the sector might be required to buy carbon
credits to offset its GHG emissions (which
would increase agricultural production costs).
Equally the prospect of selling carbon credits
and reducing agricultural production might be an
option that some Irish farmers could find
attractive.

There is an opportunity for a significant increase
in the amount of land devoted to non-agricultural
products such as bioenergy crops. However, the
limited extent of Irish cereal and oilseeds
production means that Ireland may not benefit to
any great extent from higher cereal and oilseed
prices. Higher prices, and consequently higher
animal feed costs are clearly create challenges
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for pig and poultry producers. In relative terms
however, higher feed prices may place Ireland’s
beef and dairy sectors at a competitive advantage
relative to feedlot producers in other countries
due to our grass based livestock production
systems.

Trend: There is an international move towards
greater land use for bioenergy production.

Factors Driving the Trend: The factors driving
the trend are escalating crude oil prices, concerns
regarding the impact of fossil fuels on climate
change (including policy incentives to promote
bioenergy production) and improvements in
bioenergy production technology.

Trend Continuation - the impact on the land, its
uses and its users: If this trend continues we may
see a growth in Irish land use for bioenergy crop
production. As land area shifts to bioenergy crop
production internationally, grain surpluses
available for export will decline and feed prices
will rise. This may create a greater incentive to
devote land to feed grain production in Ireland.
Consideration will need to be give to whether
increased feed production may be a more viable
alterative than increased bio-energy production
in Ireland.

Higher feed prices will impact mostly on Irish
pig and poultry producers. The impact on Irish
dairy, beef and sheep producers will not be as
strong since the Irish bovine and ovine diet is
predominantly grass based. In addition dairy,
beef and sheep producers will be able to
substitute grass for grain feeds, reducing the
dependency on grain still further. This may also
present cost advantages for Ireland relative to
other EU producers whose production system are
more heavily dependent on grain feeds.

Policy decisions that support bio-energy
production will have an impact on the extent to
which bioenergy production is economically
feasible in the EU and on the extent to which
bio-energy production emerges as new
agricultural activity in Ireland.

Possible Trend Break: A decrease in the price of
crude oil could impact on the incentive for bio-
energy production. Four factors can be identified
for the current high price of crude oil.
Supply:

 a shortage of US refining capacity;

 political uncertainty in the Middle East
and Nigeria; and

 Organisation of the Petroleum Exporting
Countries (OPEC) policy.

Demand:
 increased world demand for crude oil,

particularly in Asia and in other high
growth economies.

The exchange rate between the Euro and US
dollar is a factor to consider. For a given US
dollar oil price, further depreciation of the US
dollar (which is projected to take place over the
next ten years) will lower the euro denominated
price of oil. This may result in a lower costs
associated with the importation of bioenergy into
Ireland than self-sufficiency.

Other alternative energy sources may prove more
attractive than bioenergy production. Production
of energy from nuclear fission or organic
residues/bi-products may become increasingly
viable, as may wave, wind and solar energy
production.

Manipulating the Trend – Policy Options:
Policies which promote bio-energy production
and use and polices which promote energy
production from other sources such as nuclear
fission (or over the longer term nuclear fusion)
or a range of renewables, will influence the
amount of bioenergy produced.

DEMOGRAPHICS OF THE FARM
POPULATION
Central Statistics Office (CSO) data from the
Census of Agriculture shows that there were
approximately 136,000 farms in Ireland in 2002
(CSO, 2002). Farm populations can be classified
according to their economic viability and their
longer-term sustainability. The numbers of farms
in each group are presented in Table 1 below. An
economically viable farm is defined as one
having (a) the capacity to remunerate family
labour at the average agricultural wage, and (b)
the capacity to provide an additional 5% return
on non-land assets, (Frawley and Commins
1996). Sustainable farms are those that are not
economically viable but where the farmer or the
spouse works off the farm. Although these farms
are not economically viable as businesses, the
farm household may be sustainable in the longer
term due to the presence of an off-farm income.
Vulnerable farms are neither economically
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viable nor sustainable. Vulnerable farms can be
further disaggregated into three groups; those
with good demography, poor demography and
micro farms. A vulnerable farm with good
demography is one where the farmer is 55 years
of age or younger while a vulnerable farm with
poor demography is one where the farmer is over
55 years of age or older and there is nobody
under 45 years of age residing in the household.
A micro farm is a farm of less than two
economics size units.

Table 1: Current State of Farming Population
Farm Group 2002
Viable Farms
(%)

38,700
(28)

Sustainable
(%)

37,200
(27)

Transitional
(%)

60,400
(45)

Of which Good Demography
(%)

22,880
(17)

Of which Poor Demography
(%)

17,566
(13)

Micro
(%)

20,000
(15)

All Farms 136,000

Source: Irish National Farm Survey (2002) and
CSO Census of Agriculture

Only 28% of the farming population could be
considered economically viable farm businesses.
A further 27% of the farm population, although
not economically viable, could be considered
sustainable in the medium-term because of the
presence of off-farm income. Finally, almost half
of all farms, 45%, are considered to be
vulnerable. These vulnerable farms split almost
evenly between the three categories of poor and
good demography and micro farms. A review of
this data over time shows a gradual and
persistent decline in total farm numbers in
conjunction with an increase in the proportion
that are sustainable only due to the presence of
an off farm income in the household. The
following sections of this paper discuss these
trends in more detail.

Declining Farm Numbers: The size of the
farming population can be considered as a
function of entry and exit. In other words, for
every farmer that exits, i.e., either retires or
leaves mid career, another farmer must enter or
else the farming population declines and the

resources of the exiting farmer are re-allocated
among those remaining. The vast majority of
farms in Ireland are owned and operated by
families and entry to the industry through
channels other than inheritance is extremely rare
due to both the limited availability and the high
cost of land. The amount of land that changes
hands through channels other than familial
exchange is small. For example, in 2002 just
0.1% of the total farmland in Ireland was sold
(CSO, 2002). Furthermore, the average price of
agricultural land in Ireland was more than 33
times the average profit per hectare in the same
year, thus posing a considerable barrier to entry.
To a certain extent, then agriculture can almost
be viewed as a ‘closed shop’ or a ‘restricted
profession’ as the barriers to entry for those not
already inside, in most cases, exceed the
rewards. Past trends thus suggest that the
majority of changes in farm numbers will in the
future continue to occur through the process of
retirement and succession. If this trend continues
then the factors affecting retirement and
succession decisions will shape the future
population of farmers.

Trend: Continuing reduction in farmer
numbers as the numbers exiting exceed those
entering the sector:

Given the current age structure of Irish farmers
and assuming a continuation of retirement
patterns, we can expect that about 40% of
farmers will retire over the next ten years. If we
look forward to 2030 then we will have to
assume that almost all farms will have changed
hands during that period. The vulnerable farm
group have the poorest age structure, see Table
1. Almost two-thirds of these farmers will retire
over the next ten years and so the succession
pattern on these farms will have a significant
bearing on the number of vulnerable farms in the
medium term.

Recent research conducted by Hennessy and
Rehman (2007) shows that less than 10% of farm
heirs plan to sell the family farm with the vast
majority (approximately 70%) opting to continue
the farm on a part-time basis. If this trend
continues then it will have a major effect on both
the size and composition of the farming
population. On one hand the number of farmers/
farm holdings will not decline substantially with
the majority of farm heirs opting to retain the
land but on the other hand very few are opting
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for full-time farming and so there is likely to be a
further shift to part-time farming.

Factors Driving the Trend: The significant
factors influencing the shift to part-time farming
by new entrants include the diverging
profitability between farm and non-farm
occupations and the high incidence of third level
education among farmers’ children thus giving
them greater earning power in non-farm
occupations. Factors affecting the reluctance of
farm heirs to sell the farm include taxation
policies and family values.

Trend Continuation: the impact on the land, its
uses and its users: If this trend continues the
current structure of farming and farm holdings is
not likely to change significantly. A perpetuation
of the current structure would inhibit the
emergence of very large/commercial style farms;
if the majority of farm heirs choose not to sell
the farm then there will be no major reallocation
of the factors of production. In terms of the
effect of this trend in land use, it is difficult to
speculate whether a population comprised
mostly of part-time farmers will be more or less
open to the adoption of new technologies or
enterprises. Research by Hennessy (2004) has
shown that there are two distinct types of part-
time farms. The first is the viable, productive
farmer who is motivated by farm profit and
therefore likely to adopt new technologies or
enterprises if that maximises profit. The second
type of part-time farmer tends to be less engaged
in farming as a production process and more of a
hobby farmer and therefore is likely to be less
responsive to market signals and less likely to
adopt new technologies and/or new enterprises.

Possible Trend Breaks: Traditionally, farming in
Ireland has been dominated by families with
family values instilling a strong attachment to
the land. Succession patterns usually involve
bequeathing the farm to one heir with no
obligation to compensate other siblings. This
custom has instilled the view commonly held by
farmers that they are ‘guardians’ of the land for
the future generation rather than owners and this
has acted as a barrier to structural change. In
other European countries succession customs are
different. In Northern Europe it is more common
for the inheriting farmer to buy the farm from his
parents or to compensate the siblings
appropriately for the value of the inheritance. In
such countries family attachment to the land

does not tend to be as strong and the willingness
to sell tends to be greater, leading to a greater
reallocation of resources. An erosion of family
values and attachment to the land over time,
which may constitute a possible willingness to
sell family farms and a willingness to exit
agriculture, may constitute a trend break.

The current trend is for the majority of young
entrants to farming to choose to retain the family
farm, but to farm part-time. This decision is very
dependent on:

(i) the buoyancy of the labour
market;

(ii) the buoyancy of the land market;
(iii) the availability of free third level

education;
(iv) taxation policy; and
(v) a weakening in the familial

attachment to agricultural land.

The option of part-time farming exists because
of the buoyancy of the labour market and is
made more attractive since the introduction of
‘free’ third level education. Farmers’ children
have always had an above average probability of
attending third level education and that
probability has increased in recent years, thus
increasing the earning potential of farm heirs and
making part-time farming more attractive. The
high taxation of agricultural land sales receipts
acts as an incentive to retain the land with a view
of selling later when it is more valuable. A
change to any of the five factors outlined above
would constitute a trend break.

A trend break: the impact on the land, its uses
and its users: A trend break would result in
more farm heirs choosing to either farm full-time
or to sell the family farm thus allowing greater
restructuring within the sector. Greater
restructuring would facilitate the emergence of a
trend break involving new farm types or new
land users. The future structure of farming in
Ireland would mirror the evolving structure in
other developed economies following the bi-
modal size distribution referred to earlier with
large corporate type farms and small
hobby/lifestyle farms.

Manipulating the Trend – Policy Options: If
one wanted to change the direction of the current
trend, i.e., where the majority of farm heirs opt
for part-time farming and retain the family farm,
a number of policy options are available. If
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policy makers wished to accelerate the pace of
structural change in the sector and increase the
amount of farm land being sold on the open
market they could change (i) taxation polices and
(ii) income support to farmers. A reduction in the
rate of taxation applied to the receipts from the
sale of farm land may result in an increased rate
of restructuring within the sector. Similarly,
preferential taxation treatment for income earned
from land leasing might also increase the amount
of farm land available for rental and thus
expedite the structural change process. Taxation
relief on investment in farm land or land rentals
would also promote change.

Another policy option would involve a change in
the payments systems. While payments have
already been decoupled from production, they
remain coupled to the land. If payments were in
turn decoupled from the land (the so called
Tangermann Bond – paying farmers a ‘no strings
attached’ sum of money for a specified number
of years - being one such option) then the farm
would not need to be retained in order to receive
payments and this would accelerate the pace of
restructuring.

Shift to Part-time Farming
Part-time farming is not just an option being
pursued by new farm entrants many full-time
farmers are also choosing to supplement
declining farm profits with off-farm
employment. In recent years the number of Irish
farmers working off-farm has been increasing: in
1992, 21% of farm operators in Ireland reported
earning off-farm incomes, by 2005 this figure
had increased to 37% (Connolly et al., 2005).
Kimihi and Nachlieli (2001) observe that the
natural process of structural change in farming is
often affected by farmers’ choices to supplement
low farm incomes with off-farm earnings, rather
than exit the sector. Hence the shift to part-time
farming slows the pace of structural change and
the reallocation of resources within the sector
and between the sector and the non-farm
economy.

Trend: Trends show that when farm profits
decline below viable levels that farmers
supplement their farm profit with income
earned from off-farm employment rather than
exiting the sector:

Tweeten (1984) observed that economic
pressures on farming mean that the size of a farm

for which economies of scale still exist has
increased and therefore smaller farms can only
survive if they obtain income from outside the
sector to ‘pay’ for the lifestyle enjoyed within
agriculture just as they would do for any other
‘consumption good’. It can be concluded that as
long as the returns to farm work decline the
number of farmers involved in off-farm
employment is likely to continue to grow. In
2005 over one -third of farmers had an off-farm
job. Data from the Teagasc National Farm
Survey shows that about 65% of part-time
farmers are employed in low skilled jobs
(Connolly et al., 2005). Almost 30% of part-time
farmers are employed in the agriculture and
manufacturing sectors with another 22%
employed in the construction sector. Typically,
farm operators are employed as building
tradesmen, labourers, drivers or machine
operators.

Factors Driving the Trend: There are both push
and pull factors driving the trend towards more
part-time farmers. The declining return to
agricultural labour over the last number of years
is one of the main push factors. Furthermore,
research by Hennessy and Rehman (2008) also
shows that the 2005 decoupling reform of the
CAP has also increased the probability of
farmers working off-farm. On the pull-side
employment opportunities outside of agriculture
have been plentiful and non-agricultural wages
have increased rapidly relative to agriculture.
National unemployment levels fell from 15% in
1994 to less than 5% today.

Another factor affecting the trend towards part-
time farming is the reluctance by farm heirs to
sell the farm include taxation policies and family
values.

Trend Continuation: the impact on the land, its
uses and its users: Similar to the earlier
discussion, if this trend continues the current
structure of farming and farm holdings is not
likely to change significantly and the pace of
structural change in the sector is likely to slow.

Possible Trend Breaks: The continuation of this
trend is highly dependent on the availability of
off-farm employment and there is a high
probability that this trend will break in the
medium-term. Employment opportunities have
been plentiful in rural areas in recent years.
Employment in the construction sector has



Page 8 of 9

increased substantially and this employment has
been spatially dispersed, offering farmers even in
remote parts of the country the opportunity to
work off the farm. Although unemployment still
remains low, and the medium to long-term
macroeconomic outlook is favourable, there is
now a fear that some of the more “traditional”
sectors of the economy are vulnerable to future
job losses. Rural areas and farmers in particular
have a high reliance on the more ‘traditional’
sectors of employment, which are usually
comprised of low skilled or unskilled jobs in
industries such as construction and traditional
manufacturing.

The Economic and Social Research Institute
(ESRI) produced employment forecasts for
selected sectors of the economy for the period
2005 to 2015. Almost one-fifth of farmers
currently employed off the farm, work in the
agricultural sector mostly as agricultural
contractors. ESRI forecast that 12,000
agricultural jobs will be lost by the end of this
decade, with a further loss of 23,000 jobs by
2020 (ESRI, 2005). Approximately 20% of farm
operators are employed in the construction
sector. This sector was the fastest growing of the
Irish economy over the last five years, with an
annual average employment growth rate of
almost 8%. The ESRI predicts that there will be
virtually no new job openings in this sector over
the next five years. Approximately 10% of part-
time farmers are employed in the manufacturing
sector. Increased globalisation means that many
low-cost Asian and Eastern European economies
are now successfully competing to attract the
multi-national manufacturing companies that
were largely responsible for the growth in
employment in Ireland over the last 15 years. In
addition, government policy has actively pursued
the development of a knowledge-based economy
and has sought to attract high-tech and high-
valued adding industry. Although the
performance of sub-sectors within
manufacturing, have varied, more than 15,000
posts were lost between 2000 and 2005. These
trends are expected to continue into the future,
with a further net loss of 42,000 by 2020. Most
of these posts are expected to be lost in
traditional manufacturing.

Trend Break: the impact on the land, its uses
and its users: A decline in employment
opportunities in rural areas would mean that
farmers may find it difficult to source suitable

employment in close proximity to their farm that
can be easily combined with farm work. With
such a trend break two distinct scenarios may
emerge. In the first scenario, part-time farmers
lose their jobs and so they revert to full-time
farming. In the second scenario, farmers can no
longer find employment that can be conveniently
combined with farm work and so instead exit
farming, sell their agricultural land and other
resources and possibly relocate to find new
employment.

The first scenario would lead to an increase in
full-time farming numbers, a possible increase in
aggregate agricultural production and a greater
national reliance on the agricultural sector, in
terms of the numbers employed in agriculture.
However, the probability of such a scenario
transpiring is questionable. Given the economic
outlook for farming and the size of holdings
farmed by part-time farmers, it seems unlikely
that farming could sustain a large increase in the
number of full-time farms. The second scenario
would involve farmers exiting farming to work
in jobs that cannot be combined with part-time
farming either because of time or location. In
such a scenario, farmers may be obliged to sell
their farms to support themselves and/or to move
to more urban areas where employment is
available. If such a scenario emerged on a large
scale then there would be consequences for the
price of farmland. If there was an increase in the
supply of farm land for sale and a decline in the
demand, because of the declining number of
farmers, then land prices would fall, especially
for land with limited non-agricultural uses.

Manipulating the Trend – Policy Options: In
relation to part-time farming a trend break seems
more likely than a trend continuation. If policy
makers wish to sustain the trend of part-time
farming then they will need to put mechanisms
in place that will maintain employment in rural
areas. At present, the majority of part-time
farmers are employed in low or unskilled jobs in
traditional industries. To sustain part-time farm
numbers policy makers will have to (i)
encourage farmers to up-skill so that they will be
well placed to compete for employment in the
new knowledge based economy and (ii) source
alternative sectors of employment to replace the
‘traditional’ sector jobs that are projected to be
lost in rural areas.
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Food, Lifestyle and Retail Trends

Maeve Henchion1, Sinead McCarthy, Mary
McCarthy, Paul O’Reilly

Key messages:

 Market signals will become more
important in the future. Examination of
the traditional drivers of demand, such as
population size and income, is
insufficient to understand the market
place.

 Consumers will behave as citizens in
their personal selection of food and will
expect the citizens’ perspective to be
adequately represented in food risk
management.

 The knowledgeable consumer will be the
manager of their own health and wellness
and will require food products to meet
that need.

 There will be greater concern with the
individual and a requirement to fulfil
consumer needs associated with self-
fulfilment and self-indulgence.

 Many consumers will perceive the living
environment as congested and pressured
and will seek to improve their quality of
life through a range of means.

 New technologies and demand
management tools will lead to the
emergence of smart supply chains to the
benefit of all actors in the supply chain,
including the consumer.

 Farmers/processors will need to adopt
more innovative technologies and look at
new ways of doing business to survive.

INTRODUCTION
In the past, the relatively widespread availability
of production related subsidises meant that
returns from the market place formed only a
proportion of income for farmers and processors,
and thus market signals did not strongly
influence behaviour. CAP reform and
competitive pressures means that farmers and
processors now need to listen more to the voice
of the market and to factor key messages into
their decision-making and strategy development
processes.

1 Contact email: maeve.henchion@teagasc.ie

Traditionally, the main drivers of consumer
demand in relation to food were population size
and income. Looking at these drivers alone, the
future looks good as it is estimated that
economic and population growth will double
overall global food consumption in the next 30
years. However, the nature of growth is not
homogenous. Furthermore, even in regions
where population size is static, many factors are
leading to changing population composition and
related shifts in food preferences. In relation to
income, rising incomes does not mean
consumers want more of the same, for example
per capita income growth will lead to increased
consumption of some foods (e.g., red meat)
which are regarded as luxuries, but may actually
mean a decline in consumption of other staple
food products (e.g., potatoes, cassava). An added
complication in relation to income is that
consumers are increasingly mixing luxury and
value simultaneously so that income is no longer
a straightforward indicator of consumption
behaviour2. Thus, factors other than income are
increasing in importance as indicators of
consumer behaviour and thus predictors of
market opportunities. If we consider retailer
behaviour, things become more confusing for
farmers and processors, as retailers have
considerable influence both up and down the
supply chain and are the key interface between
farmers/processors and consumers. Thus there is
a need for a greater understanding of an
increasingly complex and dynamic market place.
This paper identifies five major trends related to
food consumers and retailers that will impact on
the food market to 2030 and outlines
implications for farmers and processors.

CONSUMER TO CITIZEN
“Consumers will behave as citizens in their
personal selection of food and will expect the
citizen’s perspective to be adequately
represented in food risk management.”

By 2030, we can anticipate that the average
consumer in developed markets will be older3,
wiser and more informed than today. In the

2 This is known as income complexity. For example a
high income earner may purchase selected products from
speciality stores and other products at discount stores.
3 The median age of the world will increase from 26 year
today to 37 years in 2050
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context of this ‘consumer to citizen’ trend, the
important elements are wiser and informed.

‘Wiser’ reflects the level of educational activity,
and the drive towards a knowledge economy
ensuring that average levels of education will be
high. ‘More informed’ reflects the use of
various media to unpick issues of interest. In
effect, the acquisition and interpretation of
relevant information will not be a time/resource
intensive task. Exposure to debate and
discussion (within the formal education sector
and through the wide selection of media) on
health, ethical, societal and cultural dimensions
of food provision will ensure that consumers
have strong views and opinions on the
acceptability and desirability of food offerings.
The raw material origins and transformation
processes will be known and understood. The
consequences, both losses and gains, of these
transformations will be evaluated and the citizen
will make judgements of acceptability at both
personal and societal levels. Thus, food products
with credence attributes such as
‘environmentally friendly’, ‘local’ and ‘organic’
will be in demand by those who perceive
themselves as wealthy. Consequently, ethical
consumption will be mainstream rather than
niche. However, a trend breaker that may impact
on this is the polarisation of perceived wealth.
The level of personal debt held by some will
result in a perception of poverty and while this
type of citizen will have a desire to support
positive environment and ethical initiatives, they
will be unwilling to exchange their resources for
attainment of these higher order (social) values.

Central to the ‘consumer to citizen’ trend is
perceived control and freedom of choice.
Consumers will have expressed their rights as
citizens in a meaningful way in the development
of food policy and risk management.
Accordingly, societal norms and values will be
central to decisions on risk management.
Delivery of radical food innovations will occur
within transparent and open systems. This
transparency and openness means citizens’
holistic assessments of food risks will be an
integral part of risk assessment processes, and
thus risk management. Risk management will
have moved from the ‘precautionary principle’ to
the ‘participatory principle’. A potential negative
factor associated with this approach is a slower
pace of radical food innovation. However, a
positive factor is the increased ‘citizen

acceptance’ of technologically sophisticated
foods and greater confidence in the food
regulatory system. The errors in the risk
management and communication approach to
genetically modified organisms (GMOs), which
led to their rejection by most European
consumers without considered debate, will not
be repeated due to consumer involvement and
buy-in at an early stage.

Freedom of choice, to avoid or consume, will be
demanded and accommodated through the use of
intelligent labelling, where a citizen can almost
instantaneously acquire data on the risk debate
associated with the product. The individual will
make risk benefit judgements where trade-offs
between gains for self, family, society and the
environment (both short-term and long-term)
will be off-set against potential losses.

In conclusion the pace of innovation will be
tempered by a cynical, experienced public, who
will only welcome products and technology
when the b,enefits substantially outweigh the
risks, and benefits accrue to the users or society
and not (solely) the farmer or processor. For the
farmer/processor, opportunities will exist in the
production of ethical type food products for sale
in both short and long supply chains4.
Alternatively, farmers/processors will have
opportunities to produce products at the cutting
edge of technology. In both cases the
farmers/processor will provide full information
on products and systems of production and will
be fully cognisant of the citizen consumer needs.
The farmer/processor will need to have the
relevant technologies to support the selective
information requirements of the wiser, informed
consumer.

HEALTH AND WELLNESS
‘The knowledgeable consumer will be the
manager of their own health and wellness’.

In line with the ‘consumer to citizen’ trend, the
wiser, more knowledgeable, and older consumer
will play a pivotal role in driving the use of food
technology and new food innovation with
regards to its role in health. The prospect of the
market being awash in 2030 with nanofoods and

4 An example of a short food supply chain is a local
farmers market, a long food supply chain is the typical
multiple retailer supply chain.
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foods designed for our individual genetic profile
(nutrigenomics) has been greatly facilitated by
modern innovative nano-technologies and the
mapping of the human genome. There is a high
probability that foods to complement our
genotype or nanofoods could be on the
supermarket shelves within the next decade. But
the important question is, will they still be on the
market 20 years later? As outlined previously,
the success of these foods will heavily rely on
consumer acceptance and how the consumer will
view the application of these technologies in
food. To facilitate and engender consumer
acceptance of and confidence in these new
technologies, it is important that a repeat of the
GMO scenario does not reoccur. Therefore, in
addition to ensuring consumer involvement in
the risk management debate and policy
development, food companies need to develop
relationships with consumers that are based on
trust so that consumers can confidently balance
the risks and the benefits of these modern
technologies.

By 2030, these technologies will have pervaded
the food service sector and retailing
establishments. It will not be unusual to order
pasta carbonara “empowered” with phytosterols,
designed specifically for those with a genetic
predisposition to heart disease, but which still
has all of the rich creamy flavour of pure butter,
while the nanofood particles will inhibit the
absorption of any cardio unfriendly substances!
In the retail format, consumers will purchase
designer ‘foods to fit’ where food will be
presented in a range of portion sizes to ‘fit’ the
weight, height, metabolism and activity levels of
the consumer. This trend will be further
enhanced with smart packaging, where
information on food attributes can be instantly
available to the consumer with details of the
traditional and new healthy ingredients, how it
‘fits’ their size and complements their individual
health concerns. In some respects, the
supermarket of today will be the health care
centre of tomorrow.

The main drivers of this health and wellness
trend are demographics, lifestyle and
government policy. The dynamic changes
occurring in the demographic profile will be one
of the major drivers of the trend. In an aging
population where life expectancy is on the rise,
the demand for health enhancing and disease
prohibiting foods will be immense as consumers

take increasing levels of responsibility for their
own health decisions. Lifestyle related diseases
such as obesity and type-2 diabetes will continue
to be prevalent and consumers will embrace
modern technology and what it has to offer to
counteract the negative effects the sedentary
lifestyle has on their health. The health trend
will also be driven at government level. The
immense gap between ‘life expectancy’ and
‘healthy life expectancy’ will drive government
policy for public health, given the potential strain
the unhealthy aging population will impose on
the county’s health care system.

However, certain factors many come into play
that will result in trend discontinuity. The
polarisation of perceived wealth for some
consumers coupled with mounting debt will
result in a ‘feel poor’ factor. Such consumers
will be disinclined to pay the premium price for
technology manufactured foods from superior
retail outlets with the designed to fit foods. In
addition, the rise in the prevalence of the
traditional consumer, although a trend in itself,
will also be a trend breaker for growth in new
food technologies, even those offering a health
benefit. Moving from fast food to slow food and
choosing speciality, local, organic foods, this
consumer segment will look for more traditional
products representative of ‘how life used to be’.
Being perceived as the ‘real thing’ will be
increasingly important in foods for the traditional
consumer along with preserved local identities in
a globalised world. This traditional consumer
will reject technology and rebuff foreign
products and see such products as providing an
antidote to modern and pressurised life.

The trend will lead to a shift in orientation from
food companies to health, nutrition and wellness
companies with a greater link between food and
pharmaceuticals and the development of the so
called ‘phood and bepherage market’. It will
also provide opportunities for personalised food
choices to things such as, for example metabolic
health, and emphasise the need for trust between
food farmers/processors and the consumer.

THE POWER OF ONE - ME, MYSELF AND I
“There will be greater concern with the
individual and a requirement to fulfil consumer
needs associated with self-fulfilment and self-
indulgence”.
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The key drivers of this trend are 1) an increase in
single person households, 2) a decline in birth
rates and 3) the stress of life in the modern
world.

The upward trend in the number of single person
households has been evident for some time. In
the US during the 1990s, one in three new
households was a single person household. The
trend towards single person households will
continue but what will change is the reason for
this. Single person households leading up to
2030 are more likely to be the result of a lifestyle
choice, whereby the advantages of the single
lifestyle (freedom, control and independence) all
revolve around a heightened belief in focusing
on the self. These single person households will
have more disposable income to spend on
themselves and will live alone because they can
afford to

The trend, which is particularly pronounced in
China due to its one-child government policy
whereby families have only one child, also
supports a focus on self. ‘Little Emperor
Syndrome’ is a term used to describe a condition
affecting both parents and their single child in
parts of China, Singapore, Malaysia and South
Korea. With both parents lavishing attention and
resources on their only child, the child becomes
increasingly spoiled and gains a sense of self-
importance and entitlement. With falling birth
rates ‘Little Emperor Syndrome’ will expand to
other parts of the world.

In addition to demographics leading to a focus
on self, increased time-pressures, stresses and
work-life balance problems of the modern world
will lead to a need for escapism and self-
indulgence amongst some households, and result
in a large proportion of consumers that will want
to indulge in affordable luxuries and seek ways
to reward themselves.

Overall, consumers will be more vain and self-
image conscious. Cosmoceuticals5 will become
more important over the next 10 to 15 years as
the global population’s median age increases and
people become more interested in maintaining a
youthful and appealing appearance. However, as

5 Cosmoceuticals represent a marriage between cosmetics
and pharmaceuticals. They improve appearance by
delivering nutrients necessary for healthy skin.

such products begin to fulfil their promises in
relation to anti-aging, sensory/pleasure
demanding consumers will require that these
benefits be delivered in food format by 2030 to
fulfil their simultaneous need for self-
indulgence.

Combined with relatively low food prices, this
‘power of one’ trend will reinforce a move
towards premiumisation, supporting for example
growth in the speciality food and drink market,
with a strong emphasis on sensory aspects. It
should be noted that with rising expectations in
the marketplace, what was once premium is now
often mainstream and what is premium to a
consumer today more often equates to an
‘everyday indulgence’ rather than an occasional
treat. The trend will also support adding value
through customisation, as these consumers will
value personalisation with a ‘just for me’ ethos
driving desire for products, services and
experiences that cater to specific needs and
identity. From a sustainability perspective,
because such food products fulfil emotional as
well as physical needs, if income declines, it is
unlikely to significantly decrease consumption of
such products.

The time-pressure/work-life balance force will
also support a continuing drive towards
convenience and a need to consider convenience
in all aspects of a consumer’s life including
where and how food is purchased, prepared and
consumed, e.g., portion size: 100 calorie snacks
are perhaps the most contemporary form of
convenience. Packaging is an importance aspect
of convenience, for example, ease of opening
and ‘reclosability’, tamper evidence/residence,
dual ‘ovenability’ and features for product
dispensing and portability. Technology will
support convenience to a greater extent in the
future, e.g., smart packaging with either a
computer chip or circuit printed on the package
will contain information on product
identification from raw material to packaging,
time-temperature history, pricing and labelling
information including recipes and cooking
instructions and will ultimately communicate
with household appliances.
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BACK-TO-WORK EUROPE
“Many consumers will perceive the living
environment as congested and pressured and
will seek to improve their quality of life through
a range of means”.

While the European Working Time Directive
indicates that the average working time for each
seven-day period (including overtime) does not
exceed 48 hours, the number of hours in the
working week varies. The Federation of
European Employers (FedEE) notes that in most
EU countries the basic weekly working hours for
full-time staff is between 35 hours and 40 hours.
(France is at the lower end with a strictly
regulated 35-hour basic week). FedEE estimates
that the adjusted average hours for full-time
workers in the EU-27 are 43.7.

France is currently struggling with
competitiveness and, in part, this is attributed to
labour market issues such as a short working
week and early retirement packages. In response
to this we are seeing the first signs of labour
market reforms, with regard to the legality of
sending workers into early retirement and with
incentives to increase the length of the working
week. In many European countries,
demographic trends mean that by 2030 the
retired segment could represent almost 40% of
the total population. Midgley (2007) notes
disequilibrium in the way that wealth is
transferred between generations. He notes that,
both in terms of house prices and taxation, the
old are gaining from the young. This creates a
long term problem because a greater load is
being placed on a shrinking segment of the
population. Consequently, by 2030 it is likely
that both working weeks and working lives will
be longer. The retirement age will be extended
due to increased life expectancy and the smaller
proportion of the population in younger age
categories.

In tandem with this we will see increased levels
of urbanisation to facilitate ease of movement
between work and home and to ensure that
services are delivered in an environmentally
friendly and efficient manner. As a result, from
the perspective of many, the living environment
will be viewed as congested and pressured.
Within this environment, ‘basic life activities’
will be streamlined and ease of access to, and
delivery of nourishment will be a central
requirement. Technologies will be used to aid

food replenishment, residential properties will be
designed for receiving foods (without any
personal interaction between buyer and seller),
food products that provide real benefits (mood,
brain power, alertness, health, appearance) to the
individual will be in demand. In this pressured
environment the workplace will have a greater
influence on health and wellbeing. Individual
food and exercise programmes will be planned in
collaboration with the employer. In other words
the personal health and well-being plans of the
individual will be accommodated by the
employer. Thus the food service offering within
the workplace will expand with a particular
focus on the delivery of products that fit with the
wellbeing needs of individuals. Thus, healthy
food choice at work will not be constrained by
availability.

However, quality of life also revolves around
socialising and food, as a result, food and
cooking as a hobby will become even more
evident. Food as a pastime will mean that
speciality foods and restaurants, where
authenticity in production and supply are central,
will continue to command a premium. For these
products it is the emotional link with culture and
tradition that are important and thus it is
information on how the product fits within a
culture and its uses in the past that will be
valued.

A cohort who will choose not to be part of this
pressured environment will also exist, for
example some will wish to be directly involved
in all elements of their children’s upbringing and
therefore they will demand a slower pace of life.
Accordingly, they will work part-time and
possibly dwell in rural areas. This cohort will
place significant value on the traditional
approach to food preparation, cooking and
consumption. They will purchase (and sometime
grow) traditional locally sourced ingredients that
are competitively priced. They will view a
balanced traditional diet as central to health and
well-being and they will see it as their
responsibility to provide this for their family.
This group may perceive themselves as
spiritually wealthy while materially constrained.

It is clear that the farmer/processor will have
many opportunities to deliver products that meet
the needs of a more fragmented market.
However, they will need to have a clear view of
whom they are delivering products to and the
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core need that is being satisfied. Meaningful
segmentation and targeting will need to be at the
heart of the food producer’s strategy.
Approaches such as alliances of farmers with
processors, and direct marketing are alternatives;
however, fundamentally different business
models are required depending on the strategy
taken.

WORKING IN SMARTER SUPPLY CHAINS
“New technologies and demand management
tools will lead to the emergence of smart supply
chains”

The projected market environment for Irish
farmers/processors in 2030 is largely dependent
on how the world evolves for consumers and
how this impacts on their food purchasing
behaviour. However, it is also critical to project
how supply chain and technology advancements
are likely to impact on the demand and supply
chain requirements facing farmers/processors.
The road to 2030 will see an evolution in how
supply chains, and retailers in particular, will
create value for consumers and stakeholders
including farmers and processors. The
efficiency era, which has driven major industry
consolidation and changed the face of retailing
forever, will continue in the short term.
However, this will progress to an era of
intelligent or smart supply chains where smart
technologies and demand-based management
optimisation tools will enable the execution of
objectives outlined below.

One aim over the next few decades will be to
maximise merchandising and supply chain
effectiveness to deliver the right product, at the
right time, through the right channel, to the
customer who is looking to buy it now. A
second aim will be to revolutionise the customer
experience in a way that they are enabled to shop
however, whenever and whatever way they
choose, and by delivering an experience that is
relevant, engaging, and customised to their
needs. These objectives will result in
innovations in product, services, business
processes and business models for Irish
manufacturers. These smart supply chains will
place extensive development demands on
suppliers and there is no question that retailers
will continue to be the driving force for
technological innovation in food supply chains.

Maximising merchandising and supply chain
effectiveness: Over the last decade the drive in
food supply chain management is best
summarised under the Efficient Consumer
Response industry initiative which sees
processors and retailers working collaboratively
across four main objective areas: (i) efficient
replenishment; (ii) efficient assortment; (iii)
efficient promotion; and (iv) efficient new
product introduction. To date, the focus has
largely been in the first two – replenishment and
assortment. In the future it is likely that returns
from initiatives in these areas are likely to
diminish and there will be an increased effort
placed on the latter objectives – efficient
promotion and new product introduction.
Emerging data mining technologies aided by
more advanced marketing analytical approaches
will result in sustained efforts over the next two
decades to optimise data sharing within supply
chains. This will significantly increase chain
improvement collaboration activities with a
particular focus on optimising investment in
promotion and NPD activities. Closer
collaboration with supply chain partners will see
retailers further consolidate their supply bases.
Enhanced information will provide additional
scope for postponement and deferred
customisation in food supply chains. Preferred
suppliers will be those that have expert
marketing, supply chain management and
information technology capabilities. They will
continue to take control of activities such as
inventory management, traditionally undertaken
by the retailer. There will only be room for
those with the capability to operate expertly in
smart supply chains and by 2030 there will be no
distinction between the demands of retail and
foodservice supply chains.

An outcome of the conventional but smarter
supply chain of 2030 will be the continued
squeezing out of small to medium enterprises
(SMEs) by the mainstream retailers, who will
maintain and even further grow their power in
the global food supply chain. This will drive the
emergence of a different kind of smart supply
chain – one where the SME will seek to exploit
alternative channels in order to access the
consumer. Chief amongst these channels will be
the ‘direct to consumer’ channel which will be
supported by internet retailing and the
embedding of effective alternative network-
based distribution arrangements, which will
make such direct channels more efficient.
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Consumer demands driven by ethical
considerations will support local sourcing of
food products. Radio Frequency Identification
(RFID) supported replenishment ordering will
also form part of direct sales channels.

Revolutionising the customer experience: By
2030 consumers will have integrated multiple
technologies into their day-to-day living. These
technologies will give them better information
and more control over how they live, including
how they purchase their food.

RFID technologies supported by uniform data
standards will be critical in transferring product
data throughout supply chains from farmer to
consumer without physical contact. In the short
term, the application of these technologies will
continue to support communications between the
food processors and their suppliers, distributors
and retailers, largely in support of efficiency
objectives. Towards 2030 however, the
application will have fully integrated the
consumer into the information flow and the
consumer experience will take on a sharper
focus. RFID technologies will facilitate direct
interaction between the farmer/food processor
and the consumer. The RFID tags will offer the
consumer additional information such as detailed
nutritional values, seasonal recipes and cooking
videos. They will provide transparency across
the entire supply chain. Consumers will be able
to check the precise origin of products, breeding
methods and packaging stations (e.g. for eggs,
potatoes and mushrooms). The tags will also be
able to integrate into the consumers’ customised
healthy lifestyle planning systems.

Developments will also include the farmer/food
processor using technologies to integrate the
consumer’s domestic appliances in the physical
supply chain as the smart kitchen becomes
standard. This smart kitchen will tell the
consumer what he has available on his shelf,
build recipes based on the available products,
and even tabulate a shopping list based on the
products that have been used up and thrown
away. For example, smart refrigerators will
monitor use-by-dates, track temperatures and
even compile shopping lists where pre-defined
products run out.

All of this will mean that retailers will have
minimum RFID technology requirements for
their suppliers and active RFID technology

development demands of their suppliers –
suppliers, be they farmers or processors, will be
required to meet minimum technology thresholds
just as they have had to with existing electronic
data interchange (EDI) technologies.

CONCLUSION
Consumers will continue to display complex
buying behaviour and issues will become more
complicated as consumer knowledge increases
and as government policies intervene.
Consumer behaviour will continue to be
‘schizophrenic’ with continued polarization and
paradoxes within the market, e.g. there will be
demand locally grown but also fast-prep
technology, gourmet home cooking but also fast-
food take-out, etc. Thus, markets will exist for
almost any product, but scale and relative
profitability will vary between market segments.
Food producers and processors will need to
continually address consumer needs and seek
new ways to segment and understand the market.

Farmers/processors will need to continue to
innovate to respond to shifts in consumer
preferences among food categories and
individual products, which will mean the
adoption of more innovative technologies in
production. This emphasises the need for
farmer/processors to be linked with innovation
processes and the need for education in
innovative practices. Innovation will originate
from within the agri-food sector but it will also
trickle down into it from highly advanced
industries such as the pharmaceutical, medical,
defence, aerospace and computer industries,
where new technologies deliver profit. To
benefit from such innovations and achieve
effective technology transfer and research
commercialisation, farmers and processors will
need to foster interaction with researchers. This
will only be achieved by a change in mindset by
farmers/processors to consider a longer time
horizon in any planning activities, and an
increase in industry absorption capacity. In
developing new products, farmers and processors
will need to engage in smart supply chains, as
consumers may feel less satisfied with additional
choice unless new products are properly
introduced6.

6 Where there is too much choice, consumers are less
likely to buy anything at all and if they do buy they are
less satisfied with their selection.
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Finally, food producers and processors will need
to look at new ways of doing business, i.e.
collaborate and co-operate with other parties to
find solutions outside the company. For
example, in relation to quality control, food
suppliers catering to the modern consumer will
need to adopt new ways of doing business, such
as accepting closer business links through
contractual relationships with others in the
supply chain and using information technology
systems that help monitor and control quality
from the farm to retail level. External links will
be crucial in relation to innovation. These could
range in format from simple contract work,
clinical trials or analytical work, through to big
alliances with universities and institutes, such as
those currently being promoted by the EU.

In short, the future will continue to be difficult
for some, rewarding for others and challenging
for all!
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Agri-technology in 2030:
a Foresight Perspective

Edward G. O’ Riordan1 and Dan Milbourne

INTRODUCTION
This paper attempts to visualise future
knowledge and technological developments that
may apply to, or impact on, the agricultural
production sector by 2030. The context for the
perspective is one of there being a diverse,
competitive and sustainable Irish agricultural
sector, successfully competing in volatile and
aggressive international markets by knowledge
adoption and using emerging technologies to
underpin the main factors of production,
(resources, labour and capital). Knowledge and
technology developments may not be drivers of
change in their own right, but their interaction
with, and application in agricultural systems will
contribute to its success (c.f. the accompanying
paper Science and Technology for Agri-Food
and Rural Economy). While society in general
will influence many aspects of farming (through
Government and EU regulations, policies,
instruments and broader societal needs), the
decision made by Ireland to decouple direct
financial supports from production will drive the
adoption of appropriate technologies which
enhance profitability and improve overall
sustainability of all agricultural systems.

To visualise how future scenarios might appear
we can consider some examples of technology
advancements over the past decades and see
how, in a relatively short time period, these
impacted on agriculture and society in general.
For instance, if we take the developments in
telecommunications system, over a mere 30-year
period, Ireland has moved from manual
telephone exchange systems, through direct
dialling, the genesis of the mobile phone, to a
point where today’s sophisticated mobile
communication devices incorporate the functions
of a telephone, global positioning system (GPS),
audiovisual entertainment system and networked
computer capable not only of interacting with
other computers, but with items as diverse as
kettles and garage doors. Although mobile

1 Contact email: edward.oriordan@teagasc.ie

connectivity was not designed specifically for
agricultural purposes, it has had a radical impact
on many aspects of the industry, often in ways
we may not even appreciate.

Developments at farm level have been equally
impressive over the last three decades. The
capability, specifications and scale of modern
farm machinery have rapidly advanced. For
instance, the most advanced current combine
harvesters have sophisticated computer control
systems with features such as automatic piloting
based on GPS. Modern milking and dairy units
have become highly automated, with features
such as automatic cow traffic control and
entirely automated voluntary cow milking
systems, where the animal essentially chooses
when milking occurs, with little or no human
intervention. Modern plant and animal breeding
strategies have had a large effect on productivity
per unit of land. For instance, combined with
advanced agronomy practices, the development
of dwarf cereal varieties, in which assimilated
nutrients are expended on grain filling rather
than plant growth, has contributed to an almost
threefold increase in wheat yields over the last
30 years. Similar orders of magnitude increases
in productivity have been experienced in milk
and beef production through cattle breeding and
selection programmes combined with improved
production and health management regimes.

The scenario presented here assumes the rate of
technology advancement observed during the
past 20-30 years will continue, or, as is more
likely, gather pace. Mirroring the above
examples, these advances will come from two
broad sources, first, technology developed
outside the agricultural sector (national,
international and global developments) but
adapted or modified for agricultural use. Second,
those technologies developed specifically for the
agricultural sectors. Irish agriculture will be
both a major contributor to technology
development and an adopter of ideas developed
elsewhere. This balance will be determined by
the scale of national investment in research and
development.

The Irish agricultural sector has and will
continue to change. However, the rate of change
in the sector will increase as the sector becomes
more responsive to constantly changing market
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requirements. The rate of change in the sector
will increase It will therefore be operating at a
significantly different level by 2030 supported
by advances in science and technology. These
emerging technologies, their application to, and
effects on, the agricultural sector are the subjects
of this paper. In considering the technology
changes an effort will be made to address
whether these developments will be a
continuation of current trends or trend-breakers.

AGRICULTURAL PRODUCTION SECTOR
IN 2030
Within the timeframe set for this Foresight study,
factors such as energy, the environment, product
quality and safety, consistency, reliability and
sustainability will be central background issues
impacting on the agricultural production sector.
The ruminant livestock sector will most likely
continue to dominate Irish agricultural
production land use in 2030. However, there
will be increased competition from other uses
such as amenities to enhance the quality of life
for society and as a provider of services such as
water supplies.

Reflecting on projected global energy scenarios,
it is prudent to envisage this factor having a
sizable impact on agricultural production, both in
terms of energy inputs and on land and crop
uses. As a sector so dependent on transport for
the export of agricultural produce the threat of
scarce and costly hydrocarbon fuels could be a
major threat to future viability and
competitiveness of the sector. This is highlighted
by the fact that over 80% of the national milk
and beef outputs are currently exported.
However, similar quantities of food are also
imported, and, with increasing pressure to reduce
transport costs and curb carbon dioxide (CO2)
emissions, opportunities will emerge to satisfy
the home market with new produce. The
challenges facing the energy sector and how
society responds (e.g., accepting nuclear power)
will have a major influence on energy costs in
both an economic and environmental terms
across all sectors of society, including
agriculture.

The current trend of using policy instruments
and legislation to mitigate the environmental
impact of farming practices (Water Framework
Directive, National Ceiling Emissions Directive)

and incentive schemes (Rural Environmental
Protection Scheme) is likely to continue (c.f. the
accompanying paper The potential
environmental implications for the 2030 Irish
agri-food and rural economy sector). In addition,
it is likely that the predicted effects of climate
change will take effect within the timeframe set
out for this paper, and responding to these
changes, and legislative measures to mitigate
them will result in both threats and opportunities
for agricultural production in Ireland. For
instance, the potential negative effects on
livestock production of achieving gaseous
emission reduction targets could pose a serious
threat to Irish agriculture. Conversely, use of
grassland and forestry as carbon sinks may make
an important contribution to the national
agricultural economy, and under certain
scenarios, it is conceivable that an agri-business
in carbon trading could emerge. In such a
scenario, forestry as a sector is likely to expand,
reaping dual income streams from the provision
of an environmental service (carbon
sequestration, amenity) and utilisable products
(timber/woody biomass).

THE ‘OMICS’ REVOLUTION
In order to respond to the rapidly changing
demands of agriculture, it will become necessary
to increase our ability to rapidly tailor
agricultural plant and animal species to exhibit
key traits which will allow them to fill specific
markets or production regimes and address the
natural variability of soils and the unpredictable
nature of weather that characterise the open
environment in which agricultural systems
operate. Lead times for this process can currently
extend over decades, for instance, in most plant
breeding systems it is generally in the order of
12-15 years from the point of the first round of
parental inter-crossing to the release of a variety.
Animal breeding is a similarly slowly
incremental process. The ability to achieve this
objective will radically change due to both a
fundamental shift in our understanding of the
physiological, cellular and biochemical
processes underlying key traits in plant and
animal species, and an ability to exploit this
knowledge using similar technology to that is
used to dissect them. Already, genomic,
proteomic, transcriptomic and metabolomic
approaches confer a powerful ability to
investigate the physiological, cellular and
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molecular basis of key biological processes in
both plant and animal species. Sequencing the
genomes of an increasing number of
agriculturally important species is resulting in
the identication of genes for traits of importance
in the improvement of these species, and this
knowledge is being exploited both in the form of
transgenic approaches and the use of genetic
markers that allow efficient selection for these
genes in conventional plant and animal breeding
programmes.

The rapid rate of development of these ‘omics’
technologies are likely to increase over the next
20 years, driven largely by the medical and
pharmaceutical research establishments. Even
the current short to medium term goals of this
sector of science are impressive – for instance,
there now exists an X-Prize of $10 million
(similar to that for advances in commercial space
travel) to sequence the entire genome of 100
different humans in ten days, for a cost of no
more than $1,000 per genome. Given current
rates of technological development, it is entirely
feasible that this will be achieved within the
prize’s current deadline of five years. In the
context of this review, it is difficult to predict the
potential advances in genome sequencing
technology over a 20-30-year period, but, given
the feasibility of the X-Prize goal, it is likely that
it will become an almost trivial process to
describe the entire gene (and regulatory)
complement for large numbers of individuals of
any single agriculturally important species at a
low cost. Combined with similar increases in
scale (and reductions in cost) for other ‘omics’-
based technologies, our ability to dissect the
complex biological processes underlying key
animal and plant traits will increase far beyond
our current capabilities. The same sequencing
technologies that will give us insights into these
processes will also act as the means to exploit
this information. For instance, current concepts
of marker-assisted-selection in breeding will be
rendered completely redundant in the presence of
the ability to identify every allele of every gene
in every potential parent in a breeding
programme. The real potentials of ‘breeding-by-
design” will become apparent in this scenario,
with the ability not just to select individual
favourable genes and regulatory elements, but to
take true advantage of interactions between
pairs and whole groups of genes (such as

epistasis, additivity, heterosis) which will allow
us to maximise potential genetic gains.

In addition to the above, we are gaining an
increased appreciation that, in addition to genes
and regulatory elements, plant and animal
genomes contain many cryptic structural
characteristics which affect the phenotype. For
instance, changes in the methylation status of
genes can completely inhibit their expression,
and, in a complete departure from the central
dogma of Mendelian genetics, these changes can
be stably inherited. An increased understanding
of these cryptic processes, brought about by our
enhanced ability to dissect the genomes of
complex organisms will further expand our
ability for ‘breeding-by-design’ approaches in
ways currently not even being considered.

The impact of these new advances will change
livestock production beyond recognition.
Applying the new technology to livestock
breeding, new animal strains will be produced at
a much greater rate. These will be tailored to
exhibit important economic traits such as
longevity, improved fertility, production
characteristics, resistance to stress and disease
and suitability for climatic niches. Arising from a
better understanding of biological processes
animals will be selected for the production of
meat and milk products with specific
compositions and quality, in some cases
requiring minimal subsequent processing, a fact
that may very much suit a consumer base
increasingly concerned with ‘naturally’ derived
foodstuffs. Taking this idea to its logical
conclusion, it can be envisaged that specific
animals and even entire herds will be developed
to produce customised and personalised produce.
Depending on consumer acceptance, the process
of ‘designed herd’ development could be
radically speeded by cloning individual high
performing animals, with the added benefit of
greater product uniformity, a factor of great
significance in the large-scale retail market. It is
not unreasonable to speculate that, at this point,
genome sequencing technology will have
advanced to the point where a single cell will be
sufficient for sequencing the entire genome, and
this could also allow rapid herd development by
early stage embryo screening to select for
desirable animals. An increased understanding of
the biological processes involved in reproduction
will lead to animals with prolonged lactation or
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uninterrupted lactation over several years, and
the physiological mimicking of pregnancy to
overcome infertility and to initiate lactation will
become feasible.

The same technology platforms will yield
similarly exciting advances in our ability to
apply ‘breeding-by-design’ in agricultural plants,
where our ability to design varieties combining
agronomic and environmentally desirable traits,
with more consumer oriented quality and
nutrition/health related traits will radically
increase.

In agronomic terms, breeding for durable disease
resistance will increase in importance as
regulations eliminating major chemical control
agents on the basis of impacts on human health
and the environment become stricter. Similar
legislative elements limiting nutrient inputs,
combined with decreasing soil availability of
some of these nutrients will drive an increased
emphasis on traits such as nitrogen and
phosphorous use efficiency. In a break from
current trends, it is possible that the ‘citizen
consumer’ will become an advocate and driver
of changes in the agronomic qualities of food
crops, with increasing education and health-
awareness leading to a greater interest in the
mechanisms of food production (c.f. the
accompanying paper Food, Lifestyle and Retail
Trends). Potential changes in climate conditions
will require an increased emphasis on designing
plant varieties that can cope with a broad range
of abiotic stress factors, such as drought, water-
logging etc.

Retailer and consumer pressure already means
that quality traits are very high on the agenda of
the plant breeder. This trend will continue,
bolstered by a greater capacity to select for
currently recalcitrant traits such as flavour and
texture, resulting directly from the
aforementioned ‘omics’-based technologies. As
with animal systems, there will be a far greater
emphasis on designing food plants with specific
nutritional profiles, and it is likely that ‘omics’-
directed breeding to influence the composition of
the vast array of plant secondary metabolism
products, (many of which are the target of the
pharming initiatives discussed later), will
become increasingly important. In future, the
necessity to reduce CO2-heavy inputs such as
transport and refrigeration will also begin to

drive a demand for additional supply-chain
oriented traits such as delayed ripening and
increased shelf-life for vegetable products.

Given that livestock systems are likely to remain
the central feature of Irish agriculture, it is likely
that the complex, and often conflicting future
requirements of the industry, such as improving
the efficiency with which animals turn the feed
produced from Ireland’s land base into milk and
meat, whilst at the same time reducing the
detrimental outputs (nitrogen, phosphorus,
organic matter and methane) to the environment,
will be achieved by applying similar ‘omics’
approaches to the animal and plant components
of the system, thus maximising the potential
gain. For instance, breeding grasses and forage
legumes with extended seasonal biomass
characteristics (more spring and autumn growth),
while simultaneously selecting for animals
which can maximise the utilisation of forage
resources will result in increased milk and meat
yields in extensive grazing systems.

RENEWABLE ENERGY, BIOFUELS AND
PLANT-DERIVED INDUSTRIAL
CHEMICAL FEEDSTOCKS
As noted in the introduction, in the probable post
peak-oil society of 2030, energy, in terms of
electricity, heat and transport fuel, is likely to
become a major limiting factor in many aspects
of human society, including agriculture.
Similarly, our reliance on petrochemicals as a
feedstock for a whole range of materials will
become increasingly infeasible. These factors
will provide both threats and opportunities to
agriculture, and technological innovation will
play a key role in addressing them.

One of the earliest impacts of this area on
agricultural production will simply be a rise in
energy costs, and it is likely that advances in
currently available renewable technologies such
as wind, geothermal and biomass energy will be
the first methods to address these problems.
Conversion of organic matter by-products and
waste streams to biogas will become increasingly
attractive as both a potential heat/fuel source and
a route to reduce emissions of methane from
such sources via combustion to CO2, which is a
far less effective greenhouse gas. Novel building
techniques and heat capture and re-capture
systems being developed for domestic, near-
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zero-energy housing will find increasing use in
agricultural buildings. Adopting advanced
versions of these currently available renewable
energy technologies, in 2030 agriculture,
individual large-scale agricultural enterprises (or
consortia of smaller ones) will take responsibility
for providing a significant proportion of their
operational energy requirements.

There is likely to be a continued interest in the
use of land resources to produce biomass for
bioenergy purposes (c.f. the accompanying paper
Energy as a Driver of Non-food Biomass Uses).
However, this potentially conflicts with the need
to secure Ireland’s food production capacity.
Because of this, first generation liquid biofuel
strategies, which utilise plant-derived starch
(mostly from cereals) as a feedstock for ethanol
production, are likely to be unfeasible due to the
low yield of fuel per unit of land area. The route
that offers the most potential is the production of
bio-fuels using innovative feedstock and to use
lignocellulose-degrading micro-organisms
combined with advanced conversion processes to
generate a range of energy and other products
(so-called second and third generation biofuel
production). In order for this to be successful, a
multidisciplinary approach focusing on the
different (but interdependent) components of the
production system will result in development of
the key components for this activity, including;
the identification and further engineering of
lignocellulose degrading micro-organisms from a
wide variety of sources (e.g., plant pathogens,
soil); the development and testing of suitable
mechanical processing and subsequent
bioreactor-based processes; and the rapid
domestication of currently unexploited plant
species, using novel plant breeding techniques
(such as the ‘breeding-by-design’ strategy
outlined earlier) to maximise carbon yield per
unit area.

While liquid biofuels and biomass offer exciting
possibilities for energy production, a possible
break in the trend towards their uptake may
come in the form of engineering-based solutions
to the energy crisis. Development of effective
and affordable hydrogen fuel and photovolataic
cells have the potential to make bioenergy less
attractive for many scenarios, and advances in
nanotechnology may actually make such
advances feasible in the timescale under review.

Arguably, an equally serious threat to society
under the ‘post peak-oil’ scenario is our current
reliance on petrochemicals as a feedstock for a
range of artificial materials, significantly
plastics. The same technological advances in
bio-processing, fermentation and the
development of specific crop species for the
harvesting of carbon-based molecules that are
described above will also allow the development
of an industry capable of supplying “green”
biochemicals and high value biomolecules that
will act as feedstocks for the production of a
whole range of materials such as bioplastics, that
will begin to replace petrochemical-derived
materials.

Materials such as bioplastics, will begin to
replace petrochemical-derived materials.

GENETIC MODIFICATION AND
‘PHARMING’
‘Pharming’ is a term originally coined to
describe the production of pharmaceutical
molecules in genetically modified (GM)
agricultural plant and animal species. More
recently, the term has come to also encompass
the harvesting of high value bioactive molecules,
for application in human food and health, from
conventionally-bred species. Both applications
of the term are likely to increase in frequency by
2030, driven by a greater societal demand for
medicines, neutraceuticals and designer foods
(c.f. the accompanying paper Science and
Technology for Agri-Food and Rural Economy).
Because of the constraints involved in
production practices relating to therapeutic
pharmaceuticals, it is questionable whether this
type of ‘pharming’ will be practiced at the level
of production scale-agriculture, with smaller-
scale, contained and more quality control-
intensive production facilities probably more
commonplace. However, while GM ‘pharming’
might not directly impact production scale
agriculture, it might act as a trend breaker for the
public opposition in most European countries to
GM technology, as clear benefits to the
consumer in terms of greater access to cheaper
therapeutic agents are realised. This trend-break
is likely to be bolstered by additional public-
good outcomes of GM technology, such as the
eventual release of ‘Golden Rice’ varieties
engineered to tackle the serious problem of
Vitamin A deficiency in developing countries
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where rice is a staple. In this vein of thought, it is
worth mentioning that the technical basis for
genetic modification is rapidly changing, and the
current systems, which are the subject of so
much regulation will be replaced by systems
(cisgenics, homologous recombination,
transgene containment technology) that will
substantively address both real problems and
perceived risks associated with the current
technology. Should this acceptance of GM
technology emerge, it will re-vitalise the
commercial prospects for this technology in
agriculture, and allow the emergence of a whole
host of new applications, e.g., plants with altered
lignocellulose structure for biofuels and
biorefining.

The type of ‘pharming’ that involves the
extraction of bio-active molecules from
conventionally bred plant and animal species
will probably be of more direct relevance to
production scale agriculture. This will be driven
by an increased public interest in functional
foods containing pre/probiotics, neutraceutical
compounds and bioactive molecules with proven
efficacy in targeting specific chronic “lifestyle”
disease such as cancer, obesity and coronary
heart disease – all of which currently limit both
human lifespan and quality of life in the aging
portion of the population. Much research is
currently focusing on the food processing
component of this area, with factors such as
extraction, stabilisation, bioavailability and
targeted delivery being extensively investigated.
However, the fact that these compounds are
derived from plants and animals means that there
is an opportunity, to ‘tailor’ strains or varieties of
these species to produce bioactive molecules in
greater quantities, and perhaps more
significantly, control the specific profile of these
molecules, eliminating or reducing iso-forms of
those that are less valuable in this industry in
favour of those that are more valuable because of
factors such as greater bioactivity, stability etc.
This tailoring of varieties could take place using
GM technology, should it become effective, but,
in the short-term is more likely to result from
‘omics’ driven breeding-by-design strategies. In
addition to breeding agricultural species
specifically for ‘pharming’ applications, new
farming systems emphasising the integrity of the
target product will have to be developed.

NANOTECHNOLOGY
Nanotechnology refers to the organisation of
single atoms or molecules into structures to
create materials or devices that, because of their
vastly small scale, exhibit very different
properties from ‘bulk’ materials of a similar
composition. This science will allow the
development of a range of devices and materials
that will have a major impact on almost every
feature of everyday life (e.g., self-cleaning
fabrics, personal biosensors), but which will also
have very specific and useful applications in
agricultural production.

Nanotechnology will allow the development of
GPS-linked autonomous sensors for real time
monitoring of a variety data, from soil and crop
conditions in tillage fields to the health status of
grazing animals, making precision farming a
very real possibility. Nanoparticles can be
designed to interact with individual microbes and
molecules, allowing nanosensors based on such
particles to identify the presence of pathogens
and other biomarkers at a very early stage,
identifying both plant and animal health issues
before they become apparent to the farmer. This
could be applied equally to situations as diverse
as disease diagnostics and indicating the
physiological status of the plant or animal in
question (e.g., the reproductive status of
animals). The role of these devices might be to
simply alert the farmer to the problem or change
in status, or even, on perception of the problem
or status change, to take appropriate action, such
as the controlled release of an encapsulated agent
such as a pesticide, herbicide or therapeutic
substance. Nanosensors can also respond to
environmental conditions, resulting in the
controlled release of nutrients, growth factors
and other substances in the appropriate
circumstances. It is envisaged that it will also be
possible to control the release of substances from
nanoparticles by providing artificial external
stimuli. The ability to respond to biotic, abiotic
and artificial stimuli means that nanoparticles
will become the basis of a new generation of
agrichemicals where the current strategy of
extreme over-application (precautionary
spraying) will be eliminated, with consequent
beneficial effects on residues both in the
environment and on food.

One potential impediment to the deployment of
nanotechnology in agriculture is a danger that,
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because of a public perception of risk associated
with the technology, it will be met with similar
resistance to that currently being experienced by
GM crop plant and animal species. To counter
this, the real risks associated with the technology
(such as the potential effects on human
respiratory systems of ‘long’ carbon nanotubes)
will have to be dealt with in a transparent
manner by the nanotechnology industry.

ADVANCES IN ICT
Information and telecommunication technologies
are likely to have a sizeable impact on
agricultural production and it can be envisaged
that all animals will have electronic tags that
periodically update to a central database. As well
as storing all animal identification details, such a
tagging system can be connected to a GPS that
monitors animal movement. As animals are sold
and moved the database will be automatically
updated, thus, negating the need for a paper trail.
The use of GPS to track animal movement
within a region, farm or paddock will have
useful applications for disease control and
monitoring individual animal health status.
Initial incarnations of this technology will be
based on currently available radio frequency
identification device (RFID) technology, but,
within the time period covered by this paper, it is
likely that the developments in nanotechnology
described above will result in the development of
sophisticated biosensors which will allow not
only the tracking of animals in real time, but the
relaying of information on animal metabolic and
health status. The technology could relay
information on an animal status, such as body
temperature, to a mobile communication device
or computer, thereby, alerting the
owner/manager of a pending problem. The
implication of this technology on reducing
production losses could be sizable. The use of
telecommunication technology to identify
animals in heat, through pressure pads, is already
available, and data on the number and timing of
mounts for a given animal, can be readily and
quickly accessed remotely. The use of advanced
telecommunications devices in conjunction with
nanotechnology will see an increase in the
feasibility of this type of application in a far
wider range of scenarios, for example, the
presence of in-line sensors in the dairy milking
parlour to measure animal udder and general

health, metabolic profiles and stage of the
oestrus cycle.

Information technology will be invaluable as
both a management and marketing tool. Farm
produce could be sold directly through a virtual
market with no ‘middle person’ and this could
enhance farm profits and reduce the cost to the
consumer. Farming enterprises will also make
much greater use of decision-support systems in
a drive to maximise production efficiency and
minimise costs. While current versions of this
type of software are limited in scope (e.g.,
predicting the timing of fungicide application), it
is feasible that future systems will provide
decision support over a far greater range of
activities, and have many more features, such as
the ability to factor current market data into
recommendations to maximise profit.

The use of satellite information and imagery for
agricultural use will increase. Combined with
GPS a greater degree of precision will apply to
agriculture. Colour spectra will be used to
determine crop ripeness, soil nutrient, water and
drainage status, and will be used guide the
application of nutrients to meet specific, targeted
crop needs. At farm level these technologies
will lead to a situation where the operation of
sophisticated driverless machinery for routine
practices like ploughing, tilling, fertiliser and
spray application and harvesting, will be the
norm. In some cases, the timing of these
activities will also be decided by intelligent
systems linked to satellite telemetry streaming
real-time information regarding both crop status
and meteorological data in order to maximise the
exploitation of weather-windows.

BIOENGINEERING TECHNOLOGIES
The interfacing of advances in engineering,
telecommunications, computers and animal
science will offer a range of opportunities to the
livestock sector. The exploitation of robotics is
likely to be one of these developments,
especially, where reoccurring tasks are
performed, and tasks such as milking and
feeding are likely to become increasingly
automated, with a greater emphasis on systems
capable of high levels of automated decision
making. Automated heat detection with
wireless/accelerometer sensors and automatic
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drafting of cows for insemination is an exciting
new development. These sensors can also
provide data on welfare status and are designed
to be linked to ICT networks. The automation of
some feeding procedures, such as feed
allocations, to match production targets or levels,
would lend itself to further advances from this
technology. Interfacing in line-sensors in the
milking parlour to advanced robotic systems will
mean that animals can be automatically drafted,
grouped for subsequent treatment, and data on
individual animals transferred to national data
bases and for tracking and breeding. With large
herds and a scarcity of labour the application
technologies to automate animal movement (e.g.,
opening and closing of remote gateways and
moving of electric fencing), handling, feeding
and sorting will become increasingly common.

For meat producing animals the development of
imaging technologies to describe animal shape
(conformation) and fat cover will replace manual
grading. Through advances in imaging
technology it is envisaged that rapid in-vivo
analysis of total carcass composition will be
possible (CAT scanning is already being applied,
and advances in medical and security imaging
technologies will result in cheaper, safer and
more feasible alternatives). Advances in this area
will allow an animal’s body composition (fat,
lean, bone, meat yield and quality and proportion
of high value joints) to be determined before sale
and slaughter, with a consequent financial
incentive to produce animals of high quality. The
same technology will also be useful in a breeding
context, especially when combined with the
aforementioned next-generation ‘omics’
technology platforms.

SUMMARY
In summary, new technologies will transform
agricultural production over the next 20-30
years. Advances in animal and plant science, as
well as the application of technologies developed
outside of, but applied to, agriculture will result
in major changes in agricultural production. A
technologically more advanced agricultural
production sector will emerge. Within the
timeframe envisaged in this Foresight exercise,
the use of the Irish agricultural lands will not
have changed enormously. However, grazing
livestock will still be the central component of
milk and meat production and in doing so will

provide additional environmental products and
services. Depending on the developments in bio-
fuel, the growing of specialised crops to meet
energy needs could see a change in the areas and
types of crops grown. The possible availability
of by-products from these crops could be
important in providing a winter feed supplement
for the livestock industry. With many forests
reaching maturity a viable an competitive sector
based on wood and wood produce can be
envisaged.
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Policy Developments and Drivers in the
Rural Economy

Cathal O’Donoghue1 and Áine Macken-Walsh

[This is a working paper prepared for the Teagasc 2030
Foresight project, the objective of which was to provide a
current rural development policy context for the agri-food

and rural economy sector]

(Figures and Tables at the end of the text)

INTRODUCTION

A number of problems were said to have reached
‘crisis proportions’ in Ireland in the late 1980s.
Rural population decline was acute, particularly so
in remote disadvantaged areas; the effects of the
pollution, non-sustainable character of heavily
capitalised intensive agriculture was becoming
evident in the natural environment (European
Commission 1998); there were steeply declining
numbers at work in agriculture and low
agricultural incomes (stemming in part from the
high proportion of officially categorised non-
viable farms); rural underemployment was rife;
and there was a deficiency of outlets for off-farm
employment opportunities (Kearney et al, 1995,
cited by Curtin & Varley, 1997). Today, two
decades later, though there has been a notably
large increase in attention from policy-makers to a
broader rural development agenda and the
generation of rural employment opportunities
inside and outside of agriculture, these economic
and social problems, albeit with some altered
dynamics, are persisting.

Apart from policies and instruments that focus on
rural development per se and seek directly to
develop the rural economy (whether they focus on
the agricultural sector (Common Agricultural
Policy - CAP) or on other diverse rural economic
initiatives) there is a multitude of external policy
instruments that ultimately condition the rural
environment as a place in which to live and work.
These policy instruments frame the context for the
operationalisation of rural development initiatives,
posing both obstacles and aides to the achievement
of development goals. They also are major

1 Contact email: cathal.odonoghue@teagasc.ie

determinants as regards quality of life issues in
rural areas. Policies and instruments relating to
services and physical resources in rural areas are
crucial to both understanding and effectively
addressing phenomena such as population change;
changing societal structures; and emergent social,
economic and cultural conditions (whether they be
positive or negative).

This document describes some of the main
contemporary policy drivers that shape rural and
regional planning in Ireland. While a wide-range
of policy instruments and legislation shape the
agri-food and rural economy, this paper focuses on
the main planning instruments of the state
(including statutory agencies) and the EU and
governmental agencies.

The main policy instruments considered in this
paper, focusing on rural and regional development
policy and national planning instruments are
shown in Table 1.

Rural Context: The National Development Plan
(NDP) makes the following points in relation to
rural conditions in Ireland:

 Rural Ireland is not a single homogenous area
with a single common shared experience.
Depending on economic circumstances and
geographic location, rural areas can face a
diversity of contrasting challenges and
experiences.

 Rural areas close to large cities and regional
towns are experiencing rapid population
growth and can face much pressure for
development.

 Some rural areas, which are more distant from
large centres of population, are struggling to
find new economic activities to replace those
lost as a result of changes in the agriculture
sector and other traditional rural-based sectors.

 Other rural areas, which are geographically
remote but which enjoy a strong natural and
cultural heritage, have experienced growth in
tourism, inward-migration and the
development of rurally based micro-
enterprises.
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 The general expansion of the construction
industry in recent years has also provided
employment for people living in rural areas.

 Rural areas are now often characterised as
being the areas of residence for people who
work in nearby cities and large towns.

 Many people who live in rural areas are not
directly involved in farming or farm-related
activities or other economic sectors which of
their nature are situated in rural areas.

 This diversification in the income sources of
people living in rural areas is very welcome.

 There is a challenge to achieve an appropriate
balance between supporting farming and other
traditionally rural-based economic activity as a
continuingly important source of income in
such rural areas and simultaneously fostering
sustainable economic diversification and
development in rural areas.

 Accordingly, policy must address the ongoing
changes in rural communities; support their
sustainable economic development; and
promote regional development.

Despite rapid urbanisation and major economic
growth, Ireland remains a comparatively rural
country. This confers to rural areas particular
advantages in terms of quality of life, heritage,
tourism and differentiated economic activities.
However, the associated challenges are substantial,
relating most crucially to infrastructure and access
to services. .

Paper Outline: The paper is divided into four
sections. After the introduction, we describe in
Section 2 those policies that might narrowly focus
on the development of ‘rural areas’. However,
given that many different sectoral policies impact
upon rural areas and their development, we
describe in Section 3 some of the broader policy
directions of other policy instruments. There
sometimes, however, is a gap between aspiration
and actual implementation. In Section 4, we
consider the actual impact of these policies in
terms of the development of rural areas.

RURAL DEVELOPMENT POLICY

In this section we describe a set of policies relating
primarily to rural development. We describe the
Irish White Paper on Rural Development (1999),
EU Policy on Rural Development and the more
recent National Rural Development Plan.

Rural Development White Paper: The Rural
Development White Paper represented an inter-
policy concerted effort towards addressing the
multi-faceted nature of the rural development
problem in Ireland. The document was stated to
mark “a new approach and commitment by
Government to rural development” and “a truly
major Government initiative and a commitment to
future development” (White Paper, 1999, p. 1).
The aim of the paper was to identify and
implement a strategy which would:

(i) “provide sufficient employment
opportunities to compensate for
the changing pattern of
employment in agriculture;

(ii) counter migration and
depopulation in many areas; and

(iii) meet the needs for public service
delivery in terms of access to the
range of services which are
required to sustain viable rural
communities.”

- White Paper, 1999, p. 1

The Rural Development White Paper recognised
that the economic and social development of rural
areas was no longer so strongly related to the
structure and fortunes of the agricultural sector.
Also, it highlighted that although diversification
was an important objective, many structural
difficulties existed such as “remoteness in terms of
physical access and from diseconomies of scale
and trends in the concentration and rationalisation
of industry and in the wider commercial and
services sectors which make it difficult for many
rural areas to either attract inward investment or
indeed to retain existing employment”.

It noted that the level of development and the
trends observed in different rural areas were very
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different, with some areas in decline and some
exhibiting rapid economic growth and recognising
the close interaction between urban and rural
areas. As a small open economy, Ireland, and its
rural areas in particular, economic and social
development finds itself dictated by forces that
originate outside rural areas such as globalisation
of production, changing markets, intensified
competition, rapid changes in technology and
changing consumer demand together with a
growing public awareness of environmental issues.
It argued that coherent sets of policy responses
have not been formulated or implemented a need
identified in the "The Cork Declaration, A Living
Countryside" (1996) which called for a ten point
programme for a sustainable rural development
policy, including:

 a fairer balance of public spending between
urban and rural areas;

 a multi-sectoral approach to development;

 diversification of economic and social
activity;

 sustaining the quality and amenity of rural
landscapes;

 subsidiarity;

 an emphasis on a 'bottom-up' ; and

 an integrated single programme approach
to rural development.

The objective of the Rural Development White
Paper was to:

 identify the issues critical to the
development of rural communities in
Ireland;

 articulate a vision of the long-term future
of Irish rural society;

 establish an overall policy strategy with
key objectives to achieve the vision goals
with appropriate institutional
mechanisms to ensure implementation;

 ensure balanced and sustainable
development and improved social
cohesion rather than to contribute in any
way to an urban/rural divide; and

 put in place a strategic framework for
rural development.

The vision for the future outlined in the White
Paper committed the government to try to achieve
vibrant sustainable communities with sufficient
economic and social opportunities to adapt to
change and to enjoy a standard of living and a
quality of life which will make them attractive
communities in which to live and work. The paper
envisaged that rural communities will have access
to an adequate level of education social and other
services and infrastructures and that development
will take place in a sustainable manner.

In order to achieve this vision, the paper
highlighted the importance of achieving the
following objectives:

 the meeting of employment needs;

 the substantial reduction of poverty and
social exclusion; and

 the distribution of the benefits of
economic prosperity more equitably on a
regional basis.

In terms of institutional implementation, the paper
envisaged:

 A lead department to provide a central focus
and drive for rural development policy,
identify appropriate targets in relation to the
commitments made by Government and
ensure that the strategy for the development
of rural areas in the White Paper is
translated into effective action; and

 A Cabinet sub-committee to oversee policy
co-ordination.

The document was stated to mark “a new approach
and commitment by Government to rural
development” and “a truly major Government
initiative and a commitment to future
development” (White Paper, 1999, p. 1). The
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strategy set out in the White Paper would be
implemented through the policies and programmes
of the National Development Plan, 2000-2006 but
also would be dedicated to a ‘lead’ department and
“reflected in all relevant sectoral policies pursued
by Departments and in Operational Programmes
under the next Community Support Framework,
particularly those policies and programmes which
have a regional dimension”. The White Paper
defines the rural development policy agenda as
“all Government policies and interventions which
are directed towards improving the physical,
economic, and social conditions of people living in
the open countryside, in coastal areas, towns and
villages and in smaller urban centres outside of the
five major urban areas”. As regards the rural
economy, the documents emphasises the need for
diversification and for growth in rural indigenous
enterprise.

EU Rural Development Policy: An EU document
published in 1988 “The Future of Rural Society”
recognised the shortcomings of structural
interventions in agriculture, and stated that the
concept of rural society “refers to a complex
economic and social fabric made up of a wide
range of activities: farming, small trades and
businesses, small and medium-sized industries,
commerce and services” (CEC 88, 1988). This
demonstrated an expanded concept of the rural
economy as rural areas were recognised as ‘areas
that encompassed agriculture’, not as areas
‘encompassed by agriculture’ (Gray, 2000).

Under the Directorate General for Agriculture (DG
AGRI) and the restructuring of rural development
funds (2007-2013), there are three core objectives.
These are: to improve the competitiveness of the
farm and forestry sector through support for
restructuring, development and innovation; to
improve the environment and the countryside
through support for land management; and to
improving the quality of life in rural areas and
encouraging diversification of economic activity2.

2 The funding allocation for each of the four axes is
stipulated by the Commission as following: Axis
1:“Increasing Competitiveness” => at least 15% of EU
programme funding; Axis 2:“Environment and land
management” => at least 25%; Axis 3: “Improving
quality of life and economic diversification” => at least
15%; Axis 4: “LEADER” => at least 7% (but counts for the
thematic axes). Source: DG AGRI, 2007.

EU Rural Development Policy comprises 4 Axes
as outlined in Table 2. The funding allocation for
each of the four axes is stipulated by the
Commission (Table 2). The measures, indicating
the types of programme financed by CAP
contained within the “Rural Development”
Programme are outlined in Table 3.

LEADER: The EU LEADER (Liaisons Entre
Actions de Development de l’Economie Rural)
Programme is the most significant policy model to
implement an inter-sectoral partnership-based
approach to local rural development, and in 1991,
marked the unprecedented incorporation of
principles of governance into rural development3.
Specifically, LEADER was formulated to “provide
the European Union’s rural areas with a
development method for involving local partners
in the future of their areas” (Fischler, 1998). The
main aim was to find innovative solutions to rural
problems on a localised basis by facilitating the
creation of links between localities and external
organisations in order to stimulate and support
locally based development (LEADER European
Observatory, 1997). References to “long-term
well-being of the entire community” and
“stimulation and support of locally based
development” illustrate the goals of the LEADER
programme, which re-orientates the approach to
rural development on the basis of two principles:
decision-making taking place as close as possible
to the site of implementation (principle of
subsidiarity); and hierarchical decision-making
structures being replaced by mechanisms
involving representatives from a wide range of
governmental and non-governmental groups
(principle of partnership) (Osti, 2000, p. 172). The
actors that are to participate in this network are
called ‘partners’ and they are expected to: take
part in (involvement); become part of (choose);
side with (commit); and impart (communicate)
(LEADER European Observatory, 1997).

3 At the time of LEADER emergence, partnerships had been
used as mechanisms of governance since the late 1980’s and
were found in the EU (Ireland and Britain being the first)
and also in New Zealand, Canada, the USA and Turkey
(OECD, 1990).
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In the LEADER bureaucratic literature, the
essential characteristics of the operational
approach are summed up as following:

 “At first, a LEADER partnership is just an
embryo” of a structuring of local actors
around the management of a programme
which gradually evolves by integrating other
actors or giving rise to other forms of
partnership at area level (evolution,
sustainability, evolution and creation of
institutions);

 In addition to the practices of dialogue and
consultation, partnerships enable a better
understanding of the area and its living
strength (capacity building, personal, social
development); and

 As an inter-institutional mechanism,
partnership is both an innovation and a lever
of innovation”.

(LEADER European Observatory, 1997)

Curtin and Varley (1997) observed specific
challenges inherent to the LEADER programme,
which are on-going “The challenge in the new
partnerships, as officially perceived is essentially
to invent new institutions which not only can
mediate and get beyond conflict by providing
representation to a wide span of local interests, but
can be an effective means of developing local
economies”. In the operationalisation of the
LEADER programme, issues relating to the
representation remain crucial for the programmes
overall effectiveness and the social groups that the
programme serves.

The LEADER programme comprising the fourth
of four axes is mainstreamed in the new rural
development policy structure, contributing as a
process and method towards progress for each of
the remaining three axes. In the new rural
development structure, the EC prioritises the use
of the LEADER model with a view to introducing
and encouraging greater innovation in Axes 1, 2
and 3. The rationalisation behind the usage (now
more widespread) of the LEADER approach
reflects the original ethos behind the programme’s
conception: better governance at the local level;
endogenous development (local resources for

growth and jobs). Key actions to the LEADER
approach are identified as following: “local
capacity building; public-private partnerships;
networking and cooperation; mutually supportive
actions between agriculture, the environment, and
the wider rural economy and population;
sustainability” (DG AGRI, 2007).

The application of the governance-based
partnership model is now being advocated as being
the mainstreamed approach to rural development
overall. The stated priorities for the approach are
portrayed as inter-linking:

“The creation of employment opportunities -
through the diversification of the rural economy
(all sectors) - with the improvement of the quality
of life (attractive places to live and work)”

Source: DG AGRI, 2007.

There are two main considerations for the
operationalisation of the new rural development
structure in the Irish case: (1)Persistent factors
(since the programme’s inception in 1991)
influencing the operationalisation of the LEADER
approach at the local level and (2)The requirement
to mainstream the LEADER partnership approach
across different sectors above the local level,
including regional and national state policies and
instruments.

Implementation processes of the LEADER
programme need to be sensitive to locally-specific
circumstances and conditions where different
societal groups are differently positioned to
engage with and benefit from new rural
development opportunities. This scenario poses a
threat that certain societal groups may dominate
and profit from the development of the broader
rural economy, and that other groups may be
marginalised. Monitoring economic and social
change under the impetus of the new LEADER
organisational structure and assessing how the
programme’s emphasis on diversification and
innovation is successfully (and equitably)
institutionalised among local stakeholders is
important for understanding best practice into the
future.

There is also a need to focus on the particular
positioning of farmers, as a traditionally major
societal group in rural Ireland, vis-à-vis the policy
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move towards a broader rural development
agenda. It is known that assumptions of economic
rationality fail to explain the low uptake of farm
diversification measures and farmers’ engagement
with new rural development opportunities.
Members of the farming community are currently
facing considerable change and may become
increasingly economically vulnerable into the
future. It is essential that obstacles to
diversification and innovation experienced by
farmers are researched in order to offer guidance
for the enhancement of effectiveness, relevance,
and accessibility of contemporary rural
development programmes such as LEADER.

Considering the LEADER programme’s prevalent
focus on principles of partnership and subsidiarity
in order to encourage a “transverse inter-sectoral
debate” for the purposes of rural development at
the local level, it is conceivable that a variety of
state-level policies (often formulated without
accordance to locally-specific conditions) would
benefit from a greater inter-sectoral sensitivity.
The extent to which inter-sectoral consultation and
partnership is prioritised among state agencies and
instruments at the national policy-making level is
crucial for the coherent and effective
operationalisation of the new EC structure for rural
development; as well as national development
plans that seek to develop rural areas in a variety
of sectoral areas.

The Rural Development Programme 2007-2013:
The Rural Development Programme 2007-2013 is
a document outlining how Irish national priorities
under EU and Nationally financed programmes in
the area of rural development will be structured
over the period 2007-2013. The programme
profiles the current economic structure of the rural
economy. It considers barriers to the creation of
alternative employment opportunities and carries
out a SWOT (Strengths, Weaknesses,
Opportunities, Threats) Analysis. It also describes
in detail the component schemes of Axes 1-4
under Pillar 2 of the CAP that focus on rural
development as outlined in Table 3.

NATIONAL PLANNING POLICIES

While the ‘Lead Department’ envisaged by the
White Paper, which is the Department for
Community, Rural and Gaeltacht Affairs has
responsibility for the development of the National
Rural Development Plan, many other government
agencies participate in rural development related
issues; in fact, the bulk of the public expenditure
devoted to the development of rural areas is
contained within non-rural development budget
lines. In this section, we detail the principle
development frameworks in recent years, the
National Development Plan and the National
Spatial Strategy.

National Development Plan: The overarching
framework for national planning is the National
Development Plan at present covering the period
2007-2013. The plan outlines expenditure
priorities to the tune of €184 b over the period
covering the following themes:

 Economic infrastructure:

 Enterprise, science and innovation;

 Human capital;

 Social infrastructure; and

 Social inclusion.

The following goals have been set:

 Tackle structural infrastructure deficits;

 Enhance enterprise development, science,
technology and innovation and skills;

 Integrate regional development with spatial
strategy;

 Invest in environmental sustainability;

 Enhance all-island collaboration;

 Multi-faceted programme for social
inclusion; and

 Value for money.
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While rural and urban economies are closely
intertwined, in the following discussion, we shall
focus our discussion on aspects of the plan that
target rural development issues. Each of the
investment themes contain components that relate
to rural development.

The NDP acknowledges that approximately 40%
of Ireland’s population live in areas that are
officially categorised as rural. The plan also
acknowledges the disparities between economic
and social experiences in rural and counterpart
experiences in urban areas and that there are
particular development needs present in rural
areas. The plan points to the present and future
importance of economic diversification in rural
areas, though also maintaining that traditional
sectors (i.e., agriculture), while ‘making a lesser
contribution’, will play a continued role in the
rural economy. One of the primary aims of the
plan is to promote “partnership between urban and
rural areas through complementary developments
in infrastructure and services”. The plan specifies
a number of crucial initiatives to the development
of Irish rural areas: the rollout of broadband in
rural areas and towns for the progression of micro-
enterprises, tourism, agriculture, fisheries and
forestry; and the Road Transport Initiative that
prioritises rural areas that have no public transport
services.

Table 4 is an analysis presented in the NDP of the
strengths and weaknesses of the development
capacity of Irish rural areas.

As outlined in Table 5, a significant proportion of
the enterprise, science, innovation expenditure is
allocated to agriculture and rural related activities
comprising nearly half the national investment.
Other investments not identified explicitly in the
table cover enterprise, tourism and innovation
which may also overlap with rural priorities.
Therefore rural focused enterprise investments
have a disproportionately high weight given the
sector’s importance in the wider economy.

The NDP illustrates a considerable prioritisation of
the agriculture and food sector. The bulk of the
rural expenditure is targeted at agriculture and
food, which is predominately €6,028 million
focused on supporting environmental public goods
via the REPS programme and to support farming

in disadvantaged areas as well as supporting
diversification measures such as afforestation and
organic farming. A further €1,711 million is
targeted at supporting the competitiveness and
modernisation of agriculture and forestry. A
comparatively small amount, €289 million will be
invested food industry measures, with a further
€216 in the marine programme targeted at seafood
development.

Within the heading of rural social and economic
development, expenditure is divided as per Table 6
into support for CLÁR that supports rural
regeneration measures in areas of population
decline; the Western Investment Fund
administered by the Western Development
Commission aimed at supporting enterprises in the
Western Counties and programmes administered
by LEADER companies such the Rural Social
Scheme that supports local income farmers and
fishermen, and programmes in the areas of Rural
Recreation, Enterprise and Development.

The NDP states that “Efficient, competitive and
integrated public and private transport services on
the island are critical to the development of trade,
inward investment and tourism and the provision
of equality of access to employment opportunities
through improved labour market mobility”. This is
considered crucial for the sustainability of ‘rural
communities’. The importance of high speed
telecommunications i.e., broadband is also
identified as a crucial factor for tacking uneven
development and development opportunities.
There is also a cross-border initiative in relation to
the licensing of an all-island wireless spectrum,
which is likely to enhance rural opportunities that
are dependent on high-speed communications.

In terms of development priorities in rural areas,
the following activities are prioritised:

 Broadband;

 Non-national roads;

 Rural transport initiative; and

 Rural water services.

Apart from the above, the NDP invests in
mainstream areas from which rural areas will
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benefit from, such as: Roads, Public Transport,
Environmental Services, Energy and Education. In
addition, there are programmes under the
Enterprise, Science and Innovation Priority that
impact on rural areas.

Chapter 3 of the NDP notes that while the rates of
population growth over the past decade have been
greater in urban than in rural areas, population
growth in the rural regions has still been strong.
Acknowledging that 40% of the Irish population
continue to live in rural areas, the plan identifies
the economic and social development of rural
areas as an important focus for public investment.

The document points to the changing nature of the
rural economy, noting that the commercial, service
and manufacturing functions have traditionally
been dependent on primary sectors - agriculture,
forestry, and fishery. While the statistically proven
decline in employment in these primary sectors is
noted in the document, it also states that
“Agriculture, forestry and the marine sector will
nonetheless continue to play a major role in the
economy and the social fabric of rural areas, both
in terms of the significant numbers of people who
will continue to earn their livelihood in these areas
and in terms of their contribution to maintaining
indigenously-based exports and economic
activity”. Correspondingly, the plan designates
significant investment to “modernise the strengths
and value of these traditional components of the
rural economy”. It is nonetheless acknowledged
that “The rural economy will need to diversify and
develop in coming years to take account of the
ongoing demographic and economic changes that
impinge directly on rural areas and rural
communities”.

The NDP deals with the changing nature of rural
Ireland, the particular challenges facing rural
communities and issues that are critical to the
future development of the rural economy. It sets
out the broad context for Government intervention
to promote the sustainable economic development
of rural areas.

The National Spatial Strategy (NSS): The NSS
has attempted to establish an integrated spatial
policy framework embracing both urban and rural
areas. Key to development are the notions of
Gateways and Hubs, where Gateways are
primarily cities and large towns with a strategic
location nationally, providing national scale social,
economic infrastructure and support services and
Hubs, smaller towns supporting the gateways and
acting as a driver of rural and regional
development. The NSS also separately focuses on
spatial policies for rural areas, but acknowledges
the synergies between urban and rural areas. In
this section, we focus primarily on the policies
targeting rural areas.

The NSS is based on the following assumptions:

 Hubs and large towns provide important
economic drivers such as locations for FDI
projects and for an indigenous industrial
and service base;

 Hubs and county towns also act as a key
economic bridge between the Gateways
and wider rural areas and, as such, are key
to meeting the challenges of restructuring
and diversification of the rural economy;
and

 Development of the Hubs and county
towns will also proceed in a way that
emphasises the importance of partnership
between urban and rural areas.

Promotion of balanced regional development is
one of the objectives within the NDP with most
significance for rural areas and is primarily aimed
at counter-balancing the growth of the Greater
Dublin Area (GDA), with the aim of promoting a
more balanced distribution of population across
the country. However it argued that the Gateways
and Hubs approach may need to be complemented
by further multi-sectoral policies targeted
specifically at remoter areas which are
experiencing in order to activate the potential of
these remoter rural areas and provide local
employment and economic opportunities (NSS).

The NSS categorised Rural Ireland into five types
of areas:
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 Areas that are Strong - mainly in the South
and East where agriculture will remain
strong, but where pressure for development
is high and some rural settlements are under
stress;

 Areas that are Changing - including many
parts of the Midlands, the Border, the South
and West where population and agricultural
employment have started to decline and
where replacement employment is required;

 Areas that are Weak - including more
western parts of the Midlands, certain parts
of the Border and mainly inland areas in the
West, where population decline has been
significant;

 Areas that are Remote - including parts of
the west coast and the islands; and

 Areas that are Culturally Distinct - including
parts of the west coast and the Gaeltacht
which have a distinctive cultural heritage.

The importance of quality infrastructure is
acknowledged as playing a major role in
supporting economic development. The NSS states

“In order for rural areas to compete for inward
investment and to compete internationally, they
must have access to adequate transport, energy and
telecommunications infrastructure. The main
challenge in infrastructure and services provision
will be to minimise rural-urban differences in the
supply and quality of facilities. This will facilitate
the extension of the benefits of national economic
and social development across and within
regions.”

The enhancement of the following two
infrastructures are identified as being of primary
importance to the development of rural areas:
Broadband (The Communications and Broadband
Programme of the Economic Infrastructure
Priority); Roads and Public Transport.

In relation to transport, the following development
projects are identified:

 The upgrading of national primary and
secondary routes with particular regard to

enhancing connectivity for rural areas within
the Gateway/Hub town catchments;

 The development of the Atlantic Road
Corridor along the West Coast; and

 The expansion of public transport including
the re-opening of the Western Rail Corridor,
the renewal of other railway infrastructure
and the expansion of the railway’s rolling
stock and the bus fleet.

A particular challenge identified in the NSS is that
Rural Ireland is vulnerable to over-reliance on
non-renewable energy sources because of the low
density of the rural population and extended
transport systems, and highlighted that renewable
energy production can create economically and
environmentally sustainable enterprises and play
an important role in the provision of employment
in the coming years (NSS). Investment in Rural
Water services was also seen as a priority,
especially in relation to providing water treatment
and disinfection equipment for group water
schemes with private sources, having these
schemes taken over by local authorities if the
groups so wish or giving the groups connections to
public mains where water quality is of a high
standard.

Similar to the NDP, the NSS points to the
importance of diversifying the rural economy,
stating “The development of diversified
employment and enterprise opportunities will be
vital to sustaining the rural economy and
maximising its future economic potential.” While
the NSS observes the decline in numbers
employed in primary sectors, it also notes that
despite this decline, there has been a significant
and widespread increase in rural employment in
recent years. It notes that overall, national
employment growth has been driven by the strong
performance of the services and advanced sectors
and significant employment growth in the
construction sector. The NSS points to the
following considerations in relation to promoting
enterprise and employment:

 Given that rural areas have a significantly
higher dependence on the more vulnerable
manufacturing, natural resources and
construction sectors, the long-term
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sustainability of the present growth in
employment in rural areas needs to be
underpinned by job creation initiatives in a
wider range of sectors;

 Enterprise in rural areas tends to be
characterised by small firms operating in
more traditional sectors;

 Some 65% of enterprises in rural areas meet
the definition of micro-enterprise, i.e. less
than 10 employees;

 Not only do rural enterprises have to
compete with the attractions of developing
urban locations, an increasingly mobile
workforce and a tight labour market, but
they must also deal with issues such as
transport costs, market access, peripherality,
poor communications and physical
infrastructure; and

 Growth in the indigenous enterprises sector
in rural areas has been encouraging in recent
years; the objective will be to sustain and
build on this by supporting on a commercial
basis enterprise in rural areas and rural based
entrepreneurs.

The NSS emphasises the need for sustained
focused policy interventions at both national and
local levels across a range of sectors. It states that
the supports to be provided under Plan 2007-2013
by Enterprise Ireland and IDA Ireland through the
Indigenous Enterprise and the Foreign Direct
Investment Sub-Programmes will be provided on a
national basis but will continue to reflect a focus
on balanced regional development and will include
interventions to promote enterprise in rural areas.

The NSS noted a lack of a dedicated research
programme focusing on the rural economy and the
particular challenges that it faces. It argued that
given the degree of transformation in recent times
and the continuing rapid pace of change an
ongoing policy orientated research programme is
essential to the formulation of effective rural
development policies and the pursuit of good
practice in their implementation.

Despite the decline in farm numbers and the trend
towards part-time farming in recent years, the agri-

food sector continues to make an important
contribution, economically and socially, to rural
areas. Continued support for a modern,
competitive agri-food sector will, therefore,
remain an essential component of a comprehensive
response to the needs of the rural economy.
Support measures focus on competitiveness and
market orientation, recognising the public good
aspect of agriculture and forestry and their
contribution to improving the environment and the
countryside and facilitating structural
improvement in the agricultural sector.

It also emphasised the need to diversify rural
employment options and stabilise population
through:

 resource based development in sectors
such as forestry, marine and natural
resources, enterprise and local services;

 tourism development through quality
market-responsive products, enhanced
access and co-ordinated promotion of a
tourism product, which offers a range
of complementary visitor experiences;
and

 protecting landscape, water resources
and habitats.

The NSS noted that although the tourism industry
in rural areas contributes to the vitality and
sustainability of a wide variety of local enterprises
and promotes an enhanced awareness of and
positive appreciation of local traditions and ways
of life, Ireland continues to experience
increasingly diverse spatial concentrations of
tourist numbers. Apart from Dublin and certain
other urban centres, all regions have experienced a
decline in overseas tourist numbers since 2000.

It acknowledged that the fishing and seafood
production industries were highly significant to the
economic development of coastal and certain rural
regions and in particular that almost 60% of the
employment and value added created in the marine
sector is located outside the most developed
regions of the country. However it noted that the
sector faced particular issues in relation to the
restrictions imposed by Common Fisheries Policy
and in relation to how the fishing sector could
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manage the transformation to achieve a desirable
balance between fleet capacity and the
maintenance of economically and environmentally
sustainable levels of sea-fishing. The seafood
processing sector is also entering a period of
restructuring and rationalisation with opportunities
arising for acquisitions and joint ventures within
the food sector. It emphasised the necessity to also
diversify into other marine-based activities such as
aquaculture, tourism and the leisure industry to
provide other employment for those communities
dependent on fishing.

The NSS highlighted that the strength and integrity
of many rural communities is under stress and that
new approaches to underpin the future vitality of
rural communities are required: vibrant, living
communities and the services they require will
need to be supported. However, it noted that
policies would have to differ depending on the
type of area (i) areas with declining populations
and (ii) areas in which there are overspill issues
associated with proximity to urban centres and that
enhanced accessibility must be linked with
integrated settlement policy to revitalise these
communities.

It also noted that rural areas contain some of the
most important national resources in terms of the
natural environment and landscape as well as
highly important elements of natural heritage and
that the sensitive development and conservation of
these resources and heritage is essential to the
underpinning of strengthened rural economies and
the national economy itself.

Enterprise Strategy: Enterprise Ireland has a
strategy underway from 2006 to 2013 and sets out
how the agency will work with existing client
companies in the regions. Enterprise Ireland has
set itself three broad objectives in this regard:

 to drive the growth of innovation-based
start-ups;

 to develop existing client companies in all
locations; and

 to facilitate entrepreneurial development and
the development of the enterprise
environment in local and rural communities.

In this way there will be a continuing focus on
enterprise in rural areas in addition to the benefits
that will accrue to these areas from enterprise
development in adjacent urban areas.

IDA Ireland’s plans align its regional strategy with
the structure of the National Spatial Strategy. This
is designed to support national policy and a
Gateway approach to regional development. In
addition, the regional plans take account of the
locational behaviour and requirements of the next
generation of FDI projects, infrastructure
capacities, the importance of building critical mass
and leveraging the advantages of existing sectoral
clusters. Accordingly, IDA Ireland’s main focus in
this context will be to attract projects which whilst
located in the larger urban areas, will make a
positive contribution to the maintenance and
development of the surrounding rural
communities.

The County and City Enterprise Boards (CEBs)
objectives are to help generate a culture of
entrepreneurship, to promote micro-enterprises at
the local level and to support entrepreneurs
establishing and expanding micro-enterprises
through the provision of information, financial
supports and programmes designed to enhance the
management capability of owner/managers.

Complementary to this, LEADER Groups, also
support a range of initiatives in this area,
including:

 The creation of new rural micro-
enterprises and the development of
existing initiatives;

 the development of recreational
tourism; and

 the complementary development of the
broader rural tourism package.
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IMPACT OF RURAL AND REGIONAL
POLICY ON AGRI-FOOD AND RURAL
ECONOMY

In this section we critically assess the policy
instruments descried in previous sections to
compare their intent with their actual impact. We
will try to analyse in a general way the various
policies with a rural relevance in Ireland using as a
reference for ‘best practice’ in rural policy the
following two documents: The Cork Declaration
in terms of EU policy and the Ensuring the Future
- A Strategy for Rural Development in Ireland - A
White Paper on Rural Development.

Balanced Regional Development: Balanced
rural/regional development is a key objective both
the Cork Declaration and the White Paper. The
Cork Declaration set the objective rural
development policy to “reverse rural out-
migration, combating poverty, stimulating
employment and equality of opportunity, and
responding to growing requests for more quality,
health, safety, personal development and leisure,
and improving rural wellbeing”, while the White
Paper argued a regional approach to development
planning would be required to achieve a balanced
spatial distribution of population.

An overall indicator as to whether rural and
regional development policy has been successful is
whether the level of economic activity in different
regions is at similar levels or whether there at leas
has been convergence between regions. Gross
Value Added (GVA) per capita is a measure of the
extent of economic activity in an area. In Table 7,
we highlight the spatial inequality of GVA per
capita. In 2004, there were clear spatial differences
in economic activity with the Midlands area only
having 66% of the national average GVA per
capita, together with other mainly rural areas in the
Border, Midland and Western NUTS 2 Region
having less than 80% of the average with the Mid-
East region in the commuting zone around Dublin,
having only slightly above this threshold. Dublin
on the other hand had GVA per capita at 133% of
the national average and 122% in the South West,
due to the concentration of multi-national
businesses in the Cork area. While it may be
difficult to adjust this proportion in a short period
of time, balanced regional development should at
least deliver a convergence in this disparity.

Comparing 1995 with 2004, we see a substantial
increase in GVA per capita, even allowing for
changes in price, especially be EU standards.
However despite this, there has in fact been further
divergence, with the regions that had above
average GVA per capita in 1995, largely areas
with large urban centres, increasing by 15
percentage points in the South West and by 5
percentage points in Dublin, while the poorest
regions declining with the Mid East region falling
from 92% of national GVA per capita in 1995 to
74% in 2004 and Border and Midland regions
falling by 4-5 percentage points.

Gross Value Added per capita is a measure of the
extent of economic activity in an area. Household
disposable income (market incomes plus transfers
minus taxes) however is a better measure of the
standard of living for people within a region. In
Table 8, we report the pattern and trend in
disposable income per capita, where we observe
again a regional disparity but much less
pronounced than we observed when looking at
GVA per capita. The poorest region in 2004 is the
South East with 91% of the disposable income per
capita of the State, compared with the richest
region Dublin with 112% of the state’s average.
The gap between richest and poorest of the order
of 21 percentage points in average incomes is still
sizeable but less than the gap of 27 percentage
points observed of GVA per capita. While the
South East goes from the top of the poor group
when GVA is measure to the bottom when
disposable income is measured, the Mid-East
region increases to nearly the national average in
terms of disposable income.

The growth rate in disposable income between
1995 and 2006 has been lower than the growth rate
in GVA per capita indicating to some extent the
rise in the level of expropriated profits from the
multinational sector. We notice however some
evidence of very slight convergence in average
disposable incomes over period with the richest
region, Dublin growing slightly more slowly than
the national average and the Western and the
Midlands regions growing slightly higher than the
national average.

One of the main reasons for this discrepancy is the
difference between where people live and where
people work. In Figure 1, we highlight the
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commuting patters observed in the 2002 Census
indicating in the darker colours areas with 20%-
40% of workers commuting 30 miles (50 km) or
more to work each day, which may help to explain
some of the discrepancy.

Similarly inter-regional transfers may help to
explain some of these differences. In Table 9 we
report an analysis done by Edgar Morgenroth of
the ESRI of the total revenues and expenditures in
the different regions, where we see that the poorer
Border, Midland and Western regions have net
positive expenditure (i.e., expenditure higher than
revenue) from the state to the order of 12%-21%
of total expenditure in the region, while transfers
from the richest two regions in Dublin and the
South West have net negative expenditures of the
order of 10%-12%, indicating the significant
transfer of resources within the country.

Therefore to conclude there has been a focus on
inter-regional development as evidenced by the
level of inter-regional transfers and the slight
convergence in disposable incomes, we would
question as to whether the net impact of rural and
regional policies has been to enhance balanced
regional development as the economic activity is
very highly concentrated in urban areas. The
maintenance of regional standards of living is
dependent to a large extent upon very high levels
of commuting and the pressures on personal and
family life this entails. While necessary public
infrastructure developments in terms of roads and
public transport are underway as part of the
national development plan, and while they are
important from the point of view national
economic efficiency, they may not be a long term
sustainable solution to commuting and congestion
as international experience indicates that road
development unless properly managed, results in
growing traffic volumes and further spreading of
commuting patterns. Generating rural based high
value added jobs is the only sustainable solution –
requiring stricter adherence to the objective of
balanced regional development.

Territorial and Sectoral Focus: Both the Cork
Declaration and the White Paper on Rural
Development argued for an increase in the
territorial focus rather than a mainly sectoral focus
on rural development, so in other words, although
agriculture is and will continue to be an important

component of rural economic activity, “rural
development must address all socio-economic
sectors in the countryside” (Cork Declaration) and
a greater focus should be on the rural space. The
Cork Declaration also argued that “rural
development policy must be multi-disciplinary in
concept, and multi-sectoral in application, with a
clear territorial dimension”. It also advocated that
development should be based upon “an integrated
approach, encompassing agricultural adjustment
and development, economic diversification … the
management of natural resources, the
enhancement of environmental functions, and the
promotion of culture, tourism and recreation.” The
White Paper stated that “Government is committed
to integrating sectoral policies with a regional
approach to development and to implementing
policies which will address the wide range of
possibilities for economic development”.

There have been a number of successful policy
developments in this area including:

 The development of a National Spatial
Strategy where rural issues have been
considered as part of a wider spatial focused
development programme;

 Support for balanced regional development
in the various National Development Plans;
and

 Assigning a broader range of roles to
LEADER companies and linking LEADER
companies to specific geographical areas.

However, when one examines the national
planning frameworks that relate to rural
development, there seems to be little change in
focus. The Rural Development Programme 2007-
2013 is the main policy vehicle for rural
development describing the national action plan
under the 4 Axes of the CAP and the
implementation of EU and national programmes.
In terms of expenditure, the focus primarily has a
sectoral dimension with 90% of expenditure going
on axes 1 and 2 which focus on competitiveness of
agriculture and on environment and land
management that primarily relate to agri-
environmental schemes. The language and
analysis carried out in the programme also has a
heavy territorial focus. We note in Table 10 that
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22% of the analysis focused on agricultural issues,
29% on broader rural economy and society issues,
with vast bulk of the analysis of environmental
issues (49%) also relating to the farming aspects of
the environment. An even higher proportion of the
SWOT analysis focused on sectoral aspects
relating to Agriculture.

Also in the section focusing on other rural
enterprises, much of the focus related to traditional
sectors or the difficulties faced by rural
enterprises. Relatively little emphasis was placed
upon knowledge economy-based businesses,
which the report noted “not always location
dependent – though experience has shown that
some have a preference for locating near large
centres.” Although not the primary policy
instrument for policy in this area, very little
thought or policy planning seems to have taken
place in

In the context that natural resource based primary
sectors account for less than 11.9% of employment
in Rural Areas4 and in no region does the sector
accounts for more than 5% of Gross Value Added5

and that the proportion of value added in the
economy coming from the sector declining over
time, relatively little focus has been placed on
ways in which rural areas can diversify and strive
to increase the proportion of value added being
generated by the economy.

Multi-Sectoral Development Policies: As noted
above, only limited impact can be achieved by
single sector or single government department
initiatives. The Cork Declaration and the White
Paper call for coordinated multi-sectoral policy
making. The White paper detailed a number of
potential ways in which this coordinated approach
might take place:

 The establishment of a “lead” government
department to “to provide the on-going
policy focus for rural development”;

 The establishment of a Cabinet Sub-
Committee and Interdepartmental Policy
Committee to ensure a co-ordinated
approach to policy; and

4 CSO Census (2002).
5 CSO County Incomes and Regional GDP (2004).

 Rural Proofing “of all national policies so as
to ensure that policy makers are aware of the
likely impact of policy proposals on the
economic, social, cultural and environmental
well-being of rural communities.”6

There has been some progress made on these
objectives. A lead department was established,
initially the Department of Agriculture, Food and
Rural Development and more recently a dedicated
department The Department of Community, Rural
and Gaeltacht (DCRG) affairs. The DCRG
however is a relatively small department with a
budget in 2007 of €351 m compared with the
larger Department of Agriculture, Fisheries and
Food budget of €1,363 m. Also, while a cabinet
sub-committee has been established, it has been
created in a relatively diluted fashion, covering in
addition to rural development, the areas of social
inclusion and drugs. In addition, while the main
development ministries (Education and Science;
Enterprise, Trade and Employment; Environment,
Heritage and Local Government; Community,
Rural and Gaeltacht Affairs), are represented on
the committee, the focus is more on inclusion
issues rather than development issues as noted in
the committee’s objectives, providing “an
integrated basis for the Government’s activities in
the social exclusion area in general”.7

However the objective of rural proofing multi-
sectoral policies has had much less success. A plan
was drawn up describing the steps involved in
Rural Proofing.8 This involved the preparation of:

 A Rural Exclusion Policy Statement;

 Rural Proofing Plan;

 Rural Impact Assessment ; and

 Rural Proofing Review.

6 All quotes Ensuring the Future - A Strategy for Rural
Development in Ireland - A White Paper on Rural
Development.
7 Office for Social Inclusion Membership of Cabinet
Committee on Social Inclusion, Drugs and Rural
Development.
8 ‘Rural Proofing for the Local Development Social
Inclusion Programme-Supporting Rural Communities’
(ADM)
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The 1999, Programme for Prosperity and Fairness,
(PPF) produced around the same time as the White
Paper on Rural Development outlined that:
“Procedures for rural proofing of all national
policies are in place and will be supported by
detailed guidelines for Government Departments
early in the period of this Programme”.

However, to the authors’ best knowledge little or
no formal rural proofing took place, so that by the
current round of national planning, the concept has
been lost entirely from discussion (Table 11).
Another potential source of information on the
rural proofing and the support of regional
development can be found in annual reports and
statements of strategy. As the concept of rural
proofing seems to be off the agenda, it is referred
to rarely if ever in these documents. However what
may be more interesting is analysis the agency
gives to rural and regional development within its
objectives. Given the large range of national
agencies, we cannot analyse them all, preferring
here to focus on a small number of important
agencies from the point of view of rural
development: namely:

 Enterprise Ireland/IDA Ireland;

 Decentralisation Policy; and

 Tourism Ireland.

Enterprise Ireland is the state agency with
responsibility for the development of Irish
companies to achieve strong positions in global
markets. It has an explicit development focus
including regional development in its mission
statement. Its statement of strategy9, regional
development is the primary focus of rural/regional
development. In Table 12, we see that the
distribution of jobs in enterprises supported by
Enterprise Ireland broadly reflects the population
distribution, reflecting well at least the focus on
regional development.

Focusing on IDA Ireland, the body charged with
attracting foreign direct investment into Ireland,
we see in Table 13, the distribution of employment
by IDA client companies across Ireland that

9 Transforming Irish Industry: Enterprise Ireland Strategy
2008-2010.

although there is a regional spread in employment
creation, the Eastern region has a disproportionate
amount of these jobs. FDI based jobs tend to be
very high value added with average salaries in
2006 being €42,000. Therefore, the location of
these jobs can be an important driver in rural and
regional development.

Sean Dorgan, the CEO of IDA Ireland outlined in
200410 some of the issues related to attracting FDI
into regional gateways. He argued that in order to
be able to compete internationally for this
investment (high end manufacturing,
internationally traded services projects, skills and
technology-intensive firms) that these gateways
must provide “a critical mass of skills, of
supporting business services, of educational
institutions, and of communications and other
advanced infrastructure, …, high quality
infrastructure especially international accessibility,
broadband and energy and a high quality-of-life
rating… (and) provide a suitable population base
and promote an environment conducive to cluster
development and the social networks that underpin
such phenomena.”

Decentralisation of government activities from the
Dublin, the capital city to the regions can be a
mechanism to enable the development of critical
mass in regional gateways. For example Dorgan
(2004) argued that decentralisation of government
departments can have an important impact on the
capacity to attract further inward investment as it
“should bring a strong national strategic
perspective (and) … adds to the critical mass of
substance and activity and provides the basis, for
example, for better communications, hotels and
business services in the region”. In December
2003, the Irish government announced a process of
decentralising, involving the transfer of complete
government departments to provincial locations,
including a total of 8 (of 15) Departments and the
Office of Public Works, with over 10,000 civil and
public service jobs relocating to 58 locations
throughout Ireland.11

10 Sean Dorgan (2004) “The Gateway concept and
positioning to win FDI” Sean Dorgan Chief Executive
Officer IDA Ireland at Midlands- Gateway to Opportunity
and Investment Conference, Athlone
11 Progress Report of the Decentralisation Implementation
Group (2007)
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This presented a very powerful opportunity to
enhance the position and critical mass of gateway
towns in Ireland facilitating regional development
and the development of their rural hinterlands.
However, of the 10,471 planned decentralisation
posts, 16% are intended for gateways, with 5% to
other hubs such as Waterford and Cork, with the
remainder going to smaller towns around the
country. In an article the then Minister of Finance
Charlie McCreevey12 justified this effectively on
the basis of administrative convenience. However,
many commentators13,14 have argued that the
decentralisation resulted from short-term local
political pressures. While this wide dispersion will
have a local impact on local economies, the plan
loses the opportunity to create counter poles of
development to the capital and in the regions
counter poles to the regional centres and benefit
from the increasing returns to scale that they
would bring and thus reducing the potential benefit
from the exercise.

Tourism does and can provide opportunities for
economic development in rural areas. However,
there have been significant problems in the sector
in recent years. While between 1999 and 2004 the
number of nights spent by overseas visitors in
Dublin had increased by more than 3 m to nearly
7.5 m, elsewhere in the country the number of
bed-nights by such visitors fell by 2.5 m (to almost
16 m) over the same period.15 Also the number of
local guesthouses and bed and breakfast
accommodation declined 27% between 2001-
2005, especially country homes and farmhouses,
with the number of guesthouse and B&B’s Nights
declining from 2.3 m (11%) to 1.8 m (7%) from
2000 to 2005. Tourism is also highly concentrated
with five of the top counties for tourism attracting
69% of all overseas tourism revenue in the period
while the bottom five counties, including some in
the weak or transitional rural typography

12 Mr Charlie McCreevy, Decentralisation, 9 February 2004,
Department of Finance Website.
13 “Using public servants as political pawns” Frank
McDonald, Environment Editor, The Irish Times AHCPS
Annual Conference, May 6th, 2005
14 “Spatial plan a load of nonsense” Sunday, January 22,
2006 - David McWilliams
15 Tourism Action Plan Implementation Group Third and
Final Progress Report, March 2006

categories, earned just 2% of all overseas
revenue.16

The Rural Development Programme notes that
“the rural tourism sector lacks a cohesive strategy
and is inefficient in that it takes the form of many
unrelated, small scale initiatives at local level. The
achievement of critical mass at the local level is
essential to the establishment of a viable sector in
the future. Successful community based rural
tourism is dependent on the totality of community
involvement and its interaction with its
environment and visitors. If rural tourism is to
represent a realistic sustainable development
option, it will require a carefully planned and
targeted strategy as well as a high level of
commitment, organisation and willingness to
pursue objectives on the part of communities.”
The report, therefore again highlights the
importance of the achievement of critical mass and
the alignment of the objectives of different actors
in the public and private sector to increase the
capacity of the sector to improve the regional
balance and to provide local employment and
enterprise opportunities in rural areas.

Partnership: One of main mechanisms espoused
by the Cork Declaration and in the White paper
was to make maximum use and gain from the scale
economies that can be achieved through networks
of public and private actors, “based on partnership
and co-operation between all levels concerned
(local, regional, national and European)”.
Similarly, Dorgan (2004) in discussing the
capacity of FDI as a driver of regional
development said that “success, however, will
utterly depend on all partners delivering their
programmes - be it the providers of local services,
infrastructure, access links, environment,
education or new business expansion and
growth…(and) will deliver balanced regional
growth”.

National level partnership has provided an
important framework for stability in the economy
and successful solution of issues and conflict
between the social partners. Similarly, the
development of local area based partnerships
through the LEADER programme has been a

16 Rural Development Programme 2007-2013
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successful outcome of rural development policy
frameworks.17

However, as a programme that was put in place to
encourage diverse rural economic activity, it is not
clear whether LEADER has succeeded after 16
years of implementation in having an identifiable
impact on rural employment trends. While there
has been a noted increase in off-farm employment;
the majority of this off-farm employment does not
appear to concur with the nature of employment
(i.e. indigenous high-value added enterprise) that
the LEADER programme has sought to encourage
and foster.

As highlighted above, partnership has been less
successful at the multi-sectoral/territorial level,
with a general failure to implement effective
coordinating and monitoring policies. Given the
general economic buoyancy of the economy as a
whole during the years of high economic growth,
signs of a slowdown in the economy create some
concerns about the capacity of public agencies to
respond in a coordinated manner to deal with
problems as they occur.

One particular area where partnership could be
more effectively exploited is in dealing with the
vacuum left by the expected decline in the
importance of the construction sector. This is
especially relevant for Teagasc given that it is an
employment area where significant numbers of
farmers have off-farm jobs. In the Border,
Midlands and Western (BMW) region of Ireland
for example, there is a very high dependence on
traditional forms of income-generating activities,
and 30% of males are now employed in the
construction industry (O’Donoghue, 2007). Given
that Forfás predict that 68% of jobs will require
third-level qualifications between 2004-2010, a
pertinent question is how rural dwellers (those
who remain in rural areas) can compete for
knowledge-based jobs into the future, and the

17 The capacity of LEADER as a vehicle to effectively
diversify the rural economy in a way that is representative of
local development stakeholders is accepted both at the
National and EU policy levels, and considerable emphasis
has been on mainstreaming the approach for the period
2007-2013. To date, three LEADER programmes have been
implemented since LEADER I: (1991- 1995); LEADER II
(1996-2000); and LEADER + (2001-2006).

extent to which state agencies and instruments are
impacting on this situation (O’Donoghue, 2007).

Improving the jobs skills of this group to enable
them to diversify into high skilled professions in
the case of a downturn will require the partnership
of multiple agencies including Teagasc, the
National Agriculture and Food Authority which
has very strong links through its advisory service
to the sector and FÁS, the national Training and
Employment Authority.

Many of these objectives and partnership
arrangements are being delivered at the local level
through partnerships between local agencies and
businesses through the LEADER programme. It
would seem that much could be learnt at the macro
level to improve the coordination, impact and
effectiveness of national and macro level policies
in rural development. While it is beyond the scope
of this paper to propose how these regional and
national level partnerships could be established,
returning to the White Paper’s original objectives
of structured policy coordination and cooperation
would seem to be a sensible direction to follow.
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Figure 1. Commuting Patterns 2002

Source: Walsh & Meredith (2005)
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Table 1. Scope of Policy Description and Analysis

Regional Development Strategy

 Rural Development White Paper (1999)

 National Strategy for Rural Development

 EU Policy

National Planning Policy

 National Development Plan (NDP) 2007-2013

 National Spatial Strategy for Ireland 2002-2020

Table 2. EU Rural Development Axes – Expenditure

Axis Description Legislated
Funding

Total Expenditure
(2007-2013)
€million (%)

EAFRD Contribution
(2007-2013)
€million (%)

1 Increasing Competitiveness 15%+ 468 (10.9%) 234 (10.0%)
2 Environment and land

management
25%+ 3401 (79.2%) 1871 (80.0%)

3 Improving quality of life and
economic diversification

15%+

4 Local Development – LEADER 7%+
425.5 (9.9%) 234 (10.0%)

Source: DG AGRI, 2007 and Rural Development Programme, Ireland 2007-2013.
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Table 3. EU Rural Development Axis Measures

Axis Description Measures
1 Increasing

Competitiveness
 Training and Education
 Young farmer installation
 Early Retirement of farmers and farm workers
 Use of advisory services (forestry)
 Farm Improvement Schemes
 Woodland Improvement
 Adding value to forestry products
 Co-operation for development of new products, processes

etc.
 Forest infrastructure

2 Environment and land
management

 Less Favoured Areas Compensatory Allowances Scheme
 Management of Agricultural Land within Natura 2000 areas
 Agri-Environment
 Animal Welfare Programme
 First Afforestation of agricultural land
 First establishment of agroforestry systems on agricultural

land
 First Afforestation of non-agricultural land
 Forest environment payments
 Reconstitution and protection of Woodlands
 Non-productive investments

3 Improving quality of life
and economic
diversification

 Diversification into non-agricultural activities
 Business creation and development
 Encouragement of tourism activities
 Basic Services for the economy and rural population
 Village renewal and development
 Conservation and upgrading of the rural heritage
 Training and information for economic factors under Axis

4 Local Development –
LEADER

 Skills-acquisition and animation measure
 Implementing local development strategies
 Implementing co-operation projects
 Running the Local Action Group

Source: DG AGRI, 2007 and Rural Development Programme, Ireland 2007-2013.
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Table 4. Strengths and Weaknesses of the Development Capacity of Rural Areas (-NDP)

Strengths
 Macroeconomic stability underpinned by sound public finances reflected in a very low debt and
 general Government surpluses for 9 of the last 10 years;
 High quality education system at all levels delivering a skilled and flexible labour force which has underpinned employment

growth from 1.1 million in 1991 to over 2 million in 2006;
 Positive short to medium term demographic situation boosted by recent high levels of comparatively well-skilled

immigrants;
 Taxation and regulatory regime generally conducive to productive investment, including inward
 Foreign Direct Investment;
 Membership of the European Union with access to a single market of 494 million persons which has also generated massive

financial transfers to Ireland to underpin sectoral development including in the area of agriculture; and
 Broadly based consensus on economic and social policy as reflected in successive National
 Partnership agreements.

Weaknesses
 Significant infrastructural deficits which continue to have an impact on competitiveness, regional development and the

general quality of life, notwithstanding a major enhancement of economic and social infrastructure stock under NDP 2000-
2006;

 Continuing imbalance in regional development, although all regions have achieved significant
 economic and population growth in recent years;
 Major environmental challenges which must inform investment and land use decisions;
 Housing affordability problems, especially in urban areas;
 Signs of declining competitiveness with some costs rising at levels higher than global competitors with particular pressure

on manufacturing and indigenous enterprises;
 Under-development in Science, Technology and Innovation at both business and academic levels;
 Concentrations of deprivation and lack of opportunities in certain areas, both urban and rural.
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Table 5. Expenditure on Enterprise, Science, Innovation

Expenditure Area €m
Rural
Agriculture and Food 8,028
Rural Social and Economic 944
Gaeltacht and Islands 457
Marine and Coastal Communities 442

Other 10,135
Total 20,006

Roads 17.6
Public Transport 13.0
Rural Transport Initiative 0.09

Table 6. Expenditure on Rural Social and Economic Development

Expenditure Area €m
Rural
CLÁR 141
Western Investment Fund 28

Administered by LEADER
Rural Social Scheme 214
LEADER/Rural Economy 461
Total 944

Table 7. Growth in Gross Value Added per Capita 1995-2004

Region GVA per
capita
(1995)

GVA per
capita
(2004)

GVA per
capita (State =

100; 1995)

GVA per
capita (State =

100; 2004)

Growth
Rate

Urban Pop
as % of

Pop.
Border 10494 24142 79 74 130 33
Midland 9288 21553 70 66 132 37
West 10145 24315 76 75 140 34
Dublin 16982 43314 128 133 155
Mid-East 12273 23973 92 74 95

GDA1 15801 37966 119 117 140 97
Mid-West 12650 30300 95 93 140 43
South-East 11345 26510 85 82 134 43
South West 14193 39734 107 122 180 55
State 13281 32501 100 100 145 60

Source: CSO – County Incomes and Regional GDP 2004.
Note: 1 Greater Dublin Area including Mid East and Dublin
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Table 8. Growth in Household Disposable Income per Capita 1995-2004

Region Disposable
Income per

capita (1995)

Disposable
Income per

capita (2004)

Disposable
Income per

capita
State = 100

(1995)

Disposable
Income per

capita
State = 100

(2004)

Growth
Rate

Urban
Pop as %

of Pop.

Border 8371 17328 92 92 107 33
Midland 8241 17280 91 92 110 37
West 8386 17852 92 95 113 34
Dublin 10287 20988 113 112 104
Mid-East 8901 18427 98 98 107

97

Mid-West 8924 18828 98 100 111 43
South-East 8272 17126 91 91 107 43
South West 8853 18301 97 97 107 55
State 9089 18781 100 100 107 60

Source: CSO County Incomes and Regional GDP 2004.

Table 9. Net Public Sector Revenue and Expenditures (2004)

Total
Revenues
€million

Total
Expenditure
€million

Net
Expenditure
€million

Net Expenditure as % of
Expenditure

Border 4819 5501 682 12.4
Midlands 2432 3082 650 21.1
West 4225 4880 655 13.4
Dublin 17897 15854 -2043 -12.9
Mid-East 4948 5463 515 9.4
Mid-West 4281 4175 -106 -2.5
South-East 4760 5155 395 7.7
South-West 8259 7511 -748 -10.0
State 51622 51622 0 0.0
Source: Edgar Morgenroth, The Regional Dimension of Taxes and Public Expenditure in Ireland
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Table 10. Content of Analysis in Rural Development Programme (Section 3)

Area Words of Analysis
Agriculture
Off-farm employment 263
Agricultural structures 413
Performance of the agricultural, forestry and food
sectors

1545

Total 2221 (22%)

Rural Environment 4907 (49%)

Rural Economy and Society
Education and Employment Profile 559
Enterprise 675
LEADER 564
Tourism 626
Infrastructure and Services 427
Total 2851 (29%)

Table 11. Analysis of Rural Proofing in National Policy Documents

Document Result
The Irish Rural Development National Strategy Plan 2007-2013 No hits
The Rural Development Programme Ireland 2007-2013 Weatherproofing; stockproofing.

Also in the context about proof of
compensation payments

National Development Plan 2007-2013 Equality (of opportunity)* proofing
National Spatial Strategy for Ireland 2002 - 2020 People, Places
and Potential

No hits

NESF (2006) Improving the Delivery of Quality Public Services
Report 34

Equality proofing (one hit)

National Action Plan for Social Inclusion 2007-2016 Poverty proofing (now renamed as
Poverty Impact Assessment); gender
and equality proofing

Delivering Homes Sustaining Communities: Statement on
Housing Policy 2007

‘Sustainable community proofing’**

Source: Heanue (forthcoming)
Note:

*The equality proofing process seeks to identify any unintended negative impacts of policy on any category of persons
protected by equality legislation.

** Sustainable community proofing will be introduced for all new projects.
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Table 12. Employment by Enterprise Ireland Client Companies (% of Total)

Employment Gains Losses Population
Dublin/Mid East 42 41 38 39
Midlands 6 7 6 6
North East 11 14 5
North West 4 5 4

11

Mid-West 1 9
South East 12 10 12 11
South West 16 13 24 15
West 8 10 10 10
State 100 100 100 100
Source: Enterprise Ireland Annual Report & Accounts 2006.
Note: Until 2007, Shannon Development had responsibility for enterprise development in the Mid-West region.

Table 13. Employment by IDA Client Companies

Region Employment Share
(State = 100)

% Change Population

2001 2006 2001 2006 2001-2006 2002
North West 5,861 5,107 4 4 -13 11
North East 4,286 3,385 3 2 -21
West 11,858 12,896 9 10 9 10
Mid West 11,963 11,746 9 9 -2 9
Midlands 5,639 5,383 4 4 -5 6
East 61,318 64,777 47 48 6 39
South West 19,526 20,840 15 15 7 15
South East 11,077 11,353 8 8 2 11
State 131,528 135,487 100 100 3 100
Source: Roads Source: IDA Ireland Annual Report & Accounts 2006.
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