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Context
We face very significant challenges in the coming years. With world population expected to

increase by 2.3 billion to 9.1 billion by 2050, and an extra 3 billion people expected to join the middle

classes over the next 20 years, it is estimated that the world will need to increase food production by

70% over 2005 levels. Coupled with this, the agriculture, forestry and other land use sector is

responsible for 24% of global greenhouse gas emissions, thus to reduce its impacts on climate

change there is clear need to lower emissions and deliver a low carbon future. It is clear that the

challenge is to produce more high quality food while reducing inputs. All of this must be achieved in

the context of a changing environment, with more extreme weather events such as we have seen

this year and new animal and plant disease pressures.

The challenge is great, but the potential opportunity is one that must be seized. The agri-food

industry in Ireland currently provides employment for 163,000 people, with food and beverage

manufacturing enterprises accounting for €26 billion of total turnover, comprising 26% of all

manufacturing turnover. The sector accounts for 8.4% of total employment. At primary production

level, some 140,000 farm families are involved in production of output valued at more than €7

billion. While Irish merchandise exports as a whole grew by almost 4% between 2009 and 2014,

food and beverage exports rose to a record high of almost €10.5 billion, representing a 45% increase

since 2009. Given the indigenous nature of the sector its resilience is even more significant as the

sector is dispersed widely throughout the country and is therefore providing economic benefits to

many rural areas, in fact the sector is the main economic driver of many rural and regional areas.

The impact of direct jobs in the sector is multiplied across the wider economy and this multiplier is

greater for the agri-food sector than other economic sectors as a result of the high volume of

indigenous inputs used by the sector. In 2015, the Department of Agriculture, Food and the Marine

launched a new industry-led national strategy-Food Wise 2025. This strategy outlines an ambitious

vision for the Irish agri-food sector including increasing the value of Primary Production by 65% to

almost €10 billion and increasing the value of agri-food exports by 85% to €19 billion.

It is clear that this cannot be achieved with a “business as usual” approach. Radical changes are

needed. In this context, Teagasc initiated a Foresight exercise in 2015 to identify emerging

technologies that will drive the competitiveness and sustainable growth of the Irish agri-food sector

over the next 20 years. Its goal is to identify new areas of technology in which Ireland needs to

invest. The results of this foresight exercise will be presented at a conference, here in the Aviva

Stadium, on March 8th.

Potential of ICT
Over the last 20 years, we have seen ICT and digital technologies transform many sectors of our

economy and of our lives, from transport, logistics and manufacturing to music and books. The

Teagasc Foresight exercise has identified Digital Technologies for Sensing, Analytics and Automation

as one of the key emerging technologies with the potential to revolutionise the future of Irish
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agriculture. Already some of that potential is being realised, as we will see from the presentations

here today. But this is only a taster of what could be achievable in the future.

Databases
In recent years, Teagasc has developed a number of databases that are widely used in supporting

decision-making on farms pertaining to financial matters, technical management and environemnatl

concerns. Some of these databases are also used to inform policy making at a national level.

NFS

The National Farm Survey (NFS) has been conducted by Teagasc on an annual basis since 1972. A

random, nationally representative sample, of between 1,000 and 1,200 farms is selected annually in

conjunction with the Central Statistics Office (CSO). As well as fulfilling a statutory obligation to

provide data to the EU, data from the survey are used for research into financial, technical and

socio-economic aspects of farming at farm and enterprise level and also provide a strong basis for

policy proposals and decisions, especially at EU level. Recently, the data has been used to provide a

dairy carbon footprint for Ireland.

FAPRI-Ireland

Teagasc has developed an extensive database of sectoral price and volume information on Ireland’s

agriculture and food sector in collaboration with the University of Missouri’s Food and Agricultural

Policy Research Institute (FAPRI). This database is used to provide long-term “baseline” forecasts of

the evolution of Ireland’s farm and food economy as well as providing data to model the

implications of market and environmental policy developments.

PastureBase

In 2013 Teagasc launched Pasturebase Ireland; today there are >1100 grassland farmers

participating on the system. PastureBase Ireland front end is a web based decision support tool,

while its back end is a grassland database. Numerous collaborations have been generated from

Pasturebase Ireland, one key collaboration has been that all the main Irish and European grass seed

companies are supporting on farm grass variety evaluation. This year this concept will expand to

clover evaluation on commercial farms. [A new long term relationship is being developed with

Agrinet – the main provider of grassland software in Ireland. Pasturebase Ireland and Agrinet will

merge into one system grassland database – harnessing the best innovations of both systems in one.

This is a key development as all Irish farmers grassland information will be available in one grassland

database]. Pasturebase Ireland will continue to be the grassland data reservoir of all grassland

measurement systems such as the Grasshopper and any other new developments which will emerge

in future.

Soils Information System

Launched in 2014 and jointly funded by the EPA and Teagasc, the IrIsh Soils Information System

represents the third edition of the National Soil map. This brings the resolution from 1:575,000 to

1:250,000. The map itself was prepared using soil modelling technologies to create a predictive

map, coupled with traditional soil surveying to validate the predicted map in over 10,000 locations.

The map as well as a series of tools and descriptive information is now freely available online.
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NMP Online

In October 2015, Teagasc launched a new fertility mapping service for farmers called NMP-Online.

Using web-based tools, digital mapping, and a nutrient management planning ‘wizard’ NMP online is

a user-friendly tool for farmers that will help them identify the parts of the farm that are low in

fertility and also give recommendations for rates of application for phosphorus, potassium and lime.

Partnerships
For Teagasc, we are clear that our expertise lies in the area of agriculture and food. Our researchers

are interested in the application of information and communications technologies, but we are not

going to develop the latest sensor or network or data analytics tool. So, as well as developing the

building blocks for future solutions, in recent years, Teagasc has developed a series of partnerships

with complementary groupings.

ICT-AGRI ERA-NET

Our membership of the ICT-AGRI Era-NET has been a major catalyst for the development of research

lines in the area of digital agriculture for Teagasc. The grouping of research funders and leading

research performers from across Europe has allowed Teagasc to tap into high level expertise and to

contribute to a European Strategic Research Agenda in this area. Projects funded through this ERA-

NET, including those of Bernadette O’Brien have led to numerous unforeseen benefits for Teagasc

including larger national projects and collaborations with industry.

ICBF

The Irish Cattle Breeding Federation (ICBF) maintains the national cattle breeding database. This

database contains information on almost every bovine and almost all flock book sheep in the

country, with links to the Department of Agriculture’s AIMS database (Animal Identification and

Movement System), the various milk recording schemes, animal weight recording in marts, and

slaughter data from abattoir facilities, all proving key information for the database. Teagasc has a

long standing collaboration with ICBF with whom we have co-developed genotyping platforms for

use in cattle and sheep and have plans to genotypes more than one million cattle in the coming

years.

Tyndall

Teagasc has worked with Tyndall National Institute in recent years on ways to to adapt sensor

technologies to the agricultural environment. The research thus far has resulted in the development

of a series of on-farm diagnostic sensor devices, for early diagnosis of Liver Fluke and the respiratory

condition IBR, both of which can have devastating consequences.

TSSG

In recent years, Teagasc and Waterford Institute of Technology’s Telecommunication Software and

Systems Group (TSSG) have developed a strong collaboration. This has focused, amongst other

areas, on the development, interpretation and integration of precision technologies in pasture base

systems. This work will develop communication platforms to transfer sensor data to a central

database and enrich it with external databases (both animal and grassland) in order to create "big

data". A key outcome will be to provide the end user with real time solutions to both animal and

pasture based management issues.
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Insight

We are also in the process of developing linkages with the SFI funded Insight centre for data

analytics.

Multi-actor approach
The Teagasc model of innovation emphasises that stakeholders are key participants in an

increasingly open system of innovation. The adoption of information and communications

technologies by farmers, particularly medium and small farmers has been low. This is due to both

cost and ease/difficulty of use. Teagasc’s vision is that the end-users will inform the development of

future technologies and applications, right along the innovation cycle from initial concept through to

final product. This very much reflects the European Commission’s model of a multi-actor approach.

We feel that the involvement of end-users and stakeholders in this way will help to ensure that the

developed solutions are affordable ‘must-haves’ for a wide variety of farmers.

What’s new about “big data”?

To conclude, I want to leave you with a basic question “What’s new about “big data”? We already

have several databases that are extensively used in agri-food and bio-economy applications, so

that’s new about “Big Data”? I suggest a number of factors are different about this new “big data”

era.

1) Sheer volume of existing data and potential applications.

Each day it’s being estimated 5 exabyte's of data are being created. This amount of data is

equivalent to 100 billion filing cabinets of text – a lot of filing cabinets! Arranged end to end

their length would stretch to 80 round trips to the moon!!

There is also a limitless potential to generate new information through sensor technology.

2) Availability of real time data for management decision making. Properly harnessed better

farm decisions that can improvement both farm profitability and underpin sustainability

could increase farm productivity by at least 5%.

3) A new culture of decision making pertaining to both “how” decisions are made and “who”

makes these decisions. Data-based decision making – which is different form evidence-based

decision making – will rapidly replace decisions based on gut instinct. We will and are seeing

now the democratisation of decision-making. The “Hippo” decision-maker – “Highest paid

person opinion” – (Harvard Business Review, October 2012) is being replaced by the “Opo”

(“Ordinary Person’s Opinion) decision-maker. This process will see individuals, business and

communities being ultimately freed form the tyranny of the expert.

4) Greatest potential will derive from the “big data revolution” when the subject-matter

specialists work “hand in glove” with the data/ICT experts. Picasso’s jibe that “Computers

are useless. They can only give you answers” should never be forgotten. The focus has to be

on what questions should be asked of “big data”.

5) There would seem to be huge potential to apply the tolls of “big data” to pasture-based

agricultural systems to enable:

Automated data capture and decision making
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Early detection of animal disease and heat

Variable rate application of fertiliser and other expensive inputs to minimise costs and

enhance sustainable farm practices

The “Holy Grail” of yield-based mapping of pastures

Linking of diverse databases

Welcome
I am delighted therefore to welcome you to this event. In keeping with the theme of multi-actor

approach, we have brought together end users, industry, research performers and research funders.

The aim is that, together, we can identify the current state of the art, address upcoming challenges

and look to future opportunities.


