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Key external stakeholders:   
Department of Agriculture, Food and the Marine (DAFM).  
 
Practical implications for stakeholders: 
 

 The main impact of the research is that the capacity developed will allow for the regular (annual) reporting 

of the TFP performance of Irish agriculture (at a farm system level).  

 Measurement of TFP performance of the main farm systems in Irish agriculture using the result of this 

project will allow for on-going assessment of productivity growth in Irish agriculture. Such growth is the 

basis of sustainable income growth in Irish agriculture.  

 This information will facilitate a deeper understanding of TFP of Irish agriculture and will inform the 

development of policies designed to augment this performance and ultimately facilitate sustainable 

growth in farm incomes. Productivity growth can also be the means through which environmental 

sustainability  

 The tool developed in this project will allow the improvements in economic performance of Irish 

agriculture (and its constituent sub-sectors) to be separated into those that may be transitory, e.g. higher 

output prices, and those that fundamentally shift incomes upward i.e. productivity growth.  

 Research undertaken as part of the project has also examined the sources of the recent productivity 

performance of Irish agriculture and found that the innovation performance was related to productivity 

growth on Irish dairy farms.  

 Analysis relating to the drivers of productivity growth on Irish beef farms found that technical change was 

the main driver of productivity change rather than increases in technical efficiency. 

 
 

Main results:  
The key results were  

 The most significant finding from the research conducted relating to the TFP performance of Irish 
agriculture over the period 2006 – 2016 relates to the performance of Irish dairy farms.  

 The TFP index developed during this research project shows that relative to 2010 the TFP of Irish 
dairy farms increased by 14% by 2016, however in one production year, 2014-2015, the year when 
milk quota was removed, the TFP measure increased by 10%.  

 The TFP index for dairy farms then grew by 3% in the production year 2015-2016. It is apparent that 
the removal of the European dairy quota system has resulted in a windfall gain for Irish dairy farmers 
and that these productivity gains are continuing to be realised and will be important contributors to 
ongoing income growth in Irish dairy farming.  

 The TFP performance of the other livestock farms (cattle and sheep) and crop farms was not as 
positive as that achieved by the dairy sector.  

TFP IrishAg - Total 
Factor Productivity of 
Irish Agriculture: 
Measurement, Sources 
and Comparisons 

. 
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 Weather driven volatility was the main feature of the crops sector TFP performance. In later part of 
the 2002-2016 period some TFP growth on Irish beef farms was found but it was less than half the 
annualised TFP growth on dairy farms.  

 Two specific pieces of analysis were conducted that looked at the sources of productivity 
performance in Irish agriculture. The impact of innovation on the Irish dairy farm level productivity 
and its components was examined. The results suggest that higher TFP is associated with higher 
innovation levels on Irish dairy farms.  

 The second piece of analysis which was carried out was an in-depth econometric analysis of the 
drivers of productivity in the Irish beef sector. Divergent sources of TFP growth among the beef 
farming population were identified. Technical change appeared as the main driver of TFP change, 
followed by technical efficiency.  

 The inter-country performance of TFP indicated that TFP growth levels in Ireland and Northern 
Ireland were similar in the period 2010 to 2016, and that these were greater than the growth of TFP 
in New Zealand dairying in recent years.  

 FADN data from the European Commission, based on micro data from specialist dairy farms in 
Ireland and Northern Ireland, for the period 2012 to 2016, using a Fisher Index approach, indicated 
that average annual growth rates were just over 3 per cent in both regions. Dairy NZ micro data for 
the period 2012 to 2016 has indicated that average annual growth rates in TFP on New Zealand 
dairy farms were far lower than that experienced in either Ireland or Northern Ireland. 

 
 

Opportunity / Benefit:  
The relevance of this research to the end user include: (1) Facilitation of the regular monitoring of the TFP 
performance of the main sectors of Irish agriculture. The publication of this new indicator set will enable 
policy makers to monitor progress in the achievement of policy objectives relating to agricultural productivity. 
The new productivity indicator, together with the annual Teagasc NFS report, Teagasc Enterprise Fact 
Sheets and Teagasc NFS Sustainability report will collectively enrich the information available to the Irish 
agricultural policy community and agricultural sector stakeholders; (2) To facilitate informed policy making by 
better understanding the sources of TFP growth within Irish agriculture; (3) To better understand TFP 
changes in other countries, so as to gain insights on the role and influence of policy on agricultural sector 
productivity and agricultural competitiveness performance. 

 
Collaborating Institutions:  
NUI Galway (NUIG).  
 
Teagasc project team: Dr. Kevin Hanrahan (Coordinator) 

Dr Fiona Thorne (PI) 
Mr Trevor Donnellan 
Dr Michele McCormack  
Dr Maria Martinez-Cillero 

External collaborators: NUIG, UCC, University of Wisconsin-Madison, University of Dundee, Lincoln 
University, New Zealand, AFBI-NI and Dairy NZ. 

 
 

1. Project background:  
The challenge for Irish agriculture is how to maintain and increase incomes arising in agriculture, while 
minimizing the environmental impact of agricultural production. Productivity based growth, getting 
more output for a given volume of inputs, will be the key to sustainable growth in agricultural incomes 
and be the basis for the environmental sustainability of Irish agriculture. 
A total factor productivity (TFP) index compares total outputs relative to the total inputs used in 
production of the output (with both the output and the inputs expressed in term of volumes). Thus, a 
TFP index reflects output per unit of some combined set of inputs, so that an increase in TFP reflects 
a gain in output quantity, which is not originating in an increase of input use. 
 
The research undertaken and capacity developed will 
(1) Facilitate the regular monitoring of the TFP of the main sectors of Irish agriculture. The regular 
(annual) publication of this new indicator will enable policy makers to monitor progress in the 
achievement of policy objectives relating to agricultural productivity. The new productivity indicator set 
together with the annual Teagasc NFS report, Teagasc Enterprise Fact Sheets and the Teagasc NFS 
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Sustainability Report will greatly enrich the information available to the Irish agricultural policy 
community and agricultural sector stakeholders; 
(2) Facilitate informed policy making by better understanding the sources of TFP growth within Irish 
agriculture 
(3) Help by understanding TFP change in Ireland and competitor countries elucidate the fundamental 
sources of on-going competitive and comparative advantage.  
 

2. Questions addressed by the project: 
 

 How can the Total Factor Productivity (TFP) performance of Irish agriculture (and its 
component farm systems) be assessed on an annual basis using publically microeconomic 
available data? 

 What has been the productivity performance of the main systems of Irish Agriculture (as 
defined by the Teagasc NFS) over the last decade? 

 What have been the drivers and determinants of the productivity performance of Irish farm 
systems? 

 How does the productivity performance of Irish farm systems compare with that in other EU 
and OECD member states? 

 

3. The experimental studies:  

 
The research reviewed the Irish and international literature on TFP measurement in an agricultural 
context. This review guided the development of the approach used to calculate TFP growth measures 
for the Irish agricultural sector using Teagasc Farm Survey (NFS) data and data from the CSO.  
 
The approach adopted largely mirrors that used by the Organisation for Economic Cooperation and 
Development (OECD) and the Australian Bureau of Agricultural and Resource Economics and 
Sciences (ABARES). The construction of TFP indicators for Irish agriculture, at a system level, was 
based on data from the Teagasc, National Farm Survey and the CSO. The historic time series used 
was from 2006 to 2016. The methodological approach used was the Fischer Index approach. 
Computer programming code (using STATA) was developed and now provides a routine process 
through which the index of TFP performance for Irish farms can be updated on an annual basis on the 
release of the required Teagasc and CSO data.  
 
Two main pieces of analysis econometric analysis were carried out pertaining to the sources of TFP. 
The first investigated the link between innovation and productivity. The results suggest that higher TFP 
is associated with higher innovation levels on Irish dairy farms.  
 
The second piece of research on the sources of TFP growth examined the link between sources of 
TFP (technical change, technical efficiency and scale efficiency) and TFP growth on Irish beef farms.  
 
A comparative analysis of the TFP performance of Irish dairy farming and dairy farming on other 
competitor countries over the period 2010 to 2016 was undertaken. In this analysis micro-economic 
data from the EU Farm Accountancy Data Network (FADN) was used for Ireland and Northern Ireland 
and micro data from Dairy NZ data was used for New Zealand. 

 

4. Main results:  
 
The most significant finding from the research conducted relating to the TFP performance of Irish 
agriculture over the period 2006 – 2016 relates to the performance of Irish dairy farms. The removal of 
milk quotas in 2015 has led to an increase of over 30% in dairy cow numbers since 2010, and 
although Suckler cow numbers have dropped slightly, the total number of cows in Ireland has reached 
an all-time high of over 2.5 million head. The TFP index developed during this research project shows 
that relative to 2010 the TFP of Irish dairy farms increased by 14% by 2016, however in one 
production year, 2014-2015, the year when milk quota was removed, the TFP measure increased by 
10%. The TFP index for dairy farms then grew by 3% in the production year 2015-2016. It is apparent 
that the removal of the European dairy quota system has resulted in a windfall gain for Irish dairy 
farmers and that these productivity gains are continuing to be realised and will be important 
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contributors to ongoing income growth in Irish dairy farming.  
 
The TFP performance of the other livestock farms (cattle and sheep) and crop farms was not as 
positive as that achieved by the dairy sector. Weather driven volatility was the main feature of the 
crops sector TFP performance. In later part of the 2002-2016 period some TFP growth on Irish beef 
farms was found but it was less than half the annualised TFP growth on dairy farms.  
 
Two specific pieces of analysis were conducted relating to the sources of productivity performance in 
Irish agriculture. The impact of innovation on the Irish dairy farm level productivity and its components 
was examined. The results suggest that higher TFP is associated with higher innovation levels on Irish 
dairy farms.  
 
The second piece of analysis which was carried out was an in-depth econometric analysis which 
focused on the drivers of productivity in the Irish beef sector. Divergent sources of TFP growth among 
the beef farming population were identified. Technical change appeared as the main driver of TFP 
change, followed by technical efficiency.  
 
The inter-country performance of TFP indicated that TFP growth levels in Ireland and Northern Ireland 
were similar in the period 2010 to 2016, and that these were greater than the growth of TFP in New 
Zealand dairying in recent years. FADN data from the European Commission, based on micro data 
from specialist dairy farms in Ireland and Northern Ireland, for the period 2012 to 2016, using a Fisher 
Index approach, indicated that average annual growth rates were just over 3 per cent in both regions. 
Dairy NZ micro data for the period 2012 to 2016, has indicated that average annual growth rates in 
TFP on New Zealand dairy farms were far lower than that experienced in either Ireland or Northern 
Ireland.  

5. Opportunity/Benefit: 
The relevance of this research to the end user include:  
(1) The development of process through which the TFP performance of the main sectors of Irish 
agriculture will be regularly assessed (on annual basis). The publication of this new indicator set will 
enable policy makers to monitor progress in the achievement of policy objectives relating to 
agricultural productivity. The new productivity indicator, together with the annual Teagasc NFS report, 
Teagasc Enterprise Fact Sheets and Teagasc NFS Sustainability report will collectively enrich the 
information available to the Irish agricultural policy community and agricultural sector stakeholders;  
(2) The research findings of this project should help to inform policy making through its exploration of 
the sources of TFP growth within Irish agriculture;  
(3) The projects inter-country comparison of TFP performance of dairy farming, provides insights on 
the role and influence of policy on agricultural sector productivity and agricultural competitiveness 
performance. 
 

6. Dissemination: 
 
Main publications: 
 
Martinez-Cillero, M., Thorne, F. (2019) Sources of productivity growth using the Färe-Primont 
decomposition. An empirical application to the Irish beef sector. Applied Economics, 51: 3982-3994.  
https://doi.org/10.1080/00036846.2019.1588944   
 
McCormack, M., Thorne F. and Hanrahan, K. (2019) Measuring Total Factor Productivity on Irish Dairy 
Farms: A Fisher Index Approach using Farm Level Data. Currently under review at the Irish Journal of 
Agricultural and Food Research (IJAFR).  
 
Popular publications:  
 
McCormack, M., Hanrahan, K., Thorne, F (2017) Update on productivity in Irish Agriculture Outlook 
Conference, December 2017, RDS Dublin  
 
Martinez-Cillero, M. and Thorne, F. (2017) 20th Session of the OECD Farm Level Analysis Network. 
Presentation "Sources of productivity growth using the Färe-Primont decomposition. An empirical 
application to the Irish beef sector"  

https://doi.org/10.1080/00036846.2019.1588944
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Martinez- Cillero, M. and Thorne, F. (2017) Presentation at IFCN dairy conference, on productivity in 
Irish dairying  
 
Thorne, F., McCormack, M, Hanrahan, K., Cillero, M., (2017) Productivity and Competitiveness of Irish 
Agriculture, Presentation to FoodWise 2025 HLIC  
 
Thorne, F., McCormack, M, Hanrahan, K., Martinez-Cillero, M., (2018) Global trends in Agriculture, 
presented at Alltech One Ideas Forum, October 2018  
 
Thorne, F., McCormack, M, Hanrahan, K., Martinez-Cillero, M., (2018) TFP in Irish dairying, IFCN 
conference, June 2018 (10/06/18) 
 
Thorne, F., McCormack, M, Hanrahan, K., Martinez-Cillero, M., (2018) Productivity in Irish Agriculture, 
Joint Teagasc/SRUC conference, Edinburgh, Feb 2018  
 
 
 

7. Compiled by: Kevin Hanrahan 

 

 


