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Summary 

This thesis will examine the effects of policy developments on the Irish beef sector, with a 

particular focus on agricultural subsidy payments. As a member of the European Union, Irish 

agriculture is governed by the Common Agricultural Policy. This complex and extensive 

policy has undergone a number of reforms since it was initially implemented. Irish farmers 

have benefited both financially and structurally through many different income support and 

capital support schemes. This thesis is particularly interested in how historical subsidy 

payments, coupled to production, affected farmer behaviour by influencing the choices 

farmers made in relation to stocking rates on their farms. 

Payments that were linked to producing specific agricultural products or keeping specific 

animal types were highly regulated with upper limits on the number of eligible animals or 

acres. Where limits were reached, payment levels changed thus creating non-linear budget 

constraints. These non-linearities provide a unique set of circumstances to test neo-classical 

consumer choice theory and look for evidence of rational farmer behaviour. Non-linear 

budget constraints are of particular interest in the fields of public and labour economics, 

where techniques have been developed to understand and predict labour supply decisions in 

relation to changes in taxation. In this thesis the same techniques are applied to understand 

stocking rate decisions in relation to subsidies.  

As a primary sector, agriculture has a duel role both in producing food and protecting the 

environment. Agricultural policy has the additional responsibility ensuring that the farmers 

who produce this food and act as caretakers of the primary factor of production, the land, 

receive an adequate income for doing so. Understanding farmer behaviour is therefore 

important for a number of reasons; firstly the ability to predict how individuals will react to a 

policy change is important for policy design. Secondly, proper identification of how 

individuals will react is significant for policy evaluation.  
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Glossary of Terms 

Direct Costs: Costs directly incurred in the production of a particular enterprise, e.g. 

fertilisers, seeds and feeding stuffs. 

Direct Subsidies/ Payments: Non capital payments made to farmers under one or more of 

the CAP Schemes 

Family Farm Income: Gross output less total net expenses; it represents the total return to 

the family labour, management and capital investment in the farm business. 

Gross Margin: Gross output minus direct costs 

Gross Output: Total sales less purchase of livestock, plus value of farm produce used in the 

house, plus receipts for hire work, services, fees etc. It also includes net change in inventory, 

which in the case of cows, cattle and sheep is calculated as the change in numbers valued at 

closing inventory prices. All non-capital grants, subsidies, premiums, headage etc., are 

included in gross output and are allocated to the enterprise in the year in which they are paid. 

Income from land and quota let is also included in gross output. 

Single Payment Scheme: The Single Payment Scheme introduced following decoupling of 

direct payments in 2005 is applicable to farmers who actively farmed during the reference 

years 2000, 2001 and 2002, who were paid Livestock Premia and/or Arable Aid in one or 

more of those years and who will continue to farm in the current year. The gross Single 

Payment is based on the average number of animals and/or the average number of hectares on 

which payments were made in the three reference years. 

Soil Group: Farms are classified into 3 major groups depending on their use range. Soil 

group 1 has the widest use range and soli group 3 has the most limited use range. 

Standard Output: (SO) of an agricultural product (crop or livestock) is the average 

monetary value of the agricultural output at farm gate prices. The SO includes direct 

payments; value added tax and taxes on products. 

Utilised Agricultural Area (UAA) Is the area under crops and pasture plus the area 

(unadjusted). of rough grazing. It is the total area owned, plus area rented, minus area let, 

minus area under remainder of farm 
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Chapter 1. Introduction 

Are cattle farmers rational? 

This research began with a broad title “The microeconomics of the beef sector”, with a 

particular focus on historical subsidy payments to cattle farmers, and how these payments 

affected farmer behaviour by influencing stocking rate choices. The objective of this research 

is to develop an economic model of cattle farmer behaviour to better understand the actions 

of subsidy receiving farmers. One particular policy regime provides an interesting 

combination of incentives that allows us to test neo-classical economic theory of consumer 

choice and at the same time investigate the question of farmer rationality. This policy regime 

occurred during 1993-2005 when direct payments were linked to production and were 

referred to as coupled payments. Coupled payments created non-linear incentives which are 

evident in non-linear budget constraints. These non-linearities provide a unique set of 

circumstances to test the theory and look for evidence of rational behaviour.  

Understanding farmer behaviour is important for a number of reasons; firstly the ability to 

predict how individuals will react to a policy change is important for policy design. Secondly, 

proper identification of how individuals will react is significant for policy evaluation. 

Previous models of behavioural responses to significant policy reforms have failed to 

accurately predict how farmers might respond. In particular, we refer here to farmer 

responses to the Fishler reforms of 2000 which broke the link between production and 

agricultural subsidy payments and introduced decoupled direct payments. When predictions 

about future farmer behaviour are inaccurate the prevailing view is to question the rationality 

of farmers rather than question the appropriateness of the models used to predict farmer 

behaviour in the first place. 

The appropriateness of any model to describe or predict a behavioural response has been 

questioned by Economist and Philosopher Tony Lawson and provides a useful warning about 

trying to impose a particular method regardless of the object in question (Lawson, 1994). 

Lawson makes the analogy between cleaning a mat and cleaning a glass window. A mat may 

be cleaned by using a stick to beat it, but what about the window? Because we know that 

beating a window with a stick will not work as a cleaning method we immediately see the 

how ridiculous this cleaning method is. However Lawson expands further on this by asking 

what if the “stick cleans windows” theory is accepted, put to the test and fails and the failure 
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is rationalised by a response that it may be necessary to “try a little harder” or the “wrong 

windows” were chosen or the “success is just around the corner” (Lawson, 1994). 

The ambition of this research is to investigate if indeed farmers are irrational or whether the 

models used to predict farmer behaviour need to be adapted. Does the lack of success of 

previous models in predicting future behaviour lie with the model or the farmer? 

1.1. Justification 

The Common Agricultural Policy (CAP) of the European Union (EU) enjoys a reputation not 

only as the oldest Community policy (Piccinini and Loseby, 2001) but also as a highly 

complex, evolving and expensive policy for European taxpayers (Hughes, 1985, Ackrill, 

2000, Oskam, 2012). Since Ireland’s accession to the then European Economic Community 

in 1973 the objectives of the CAP have undergone huge changes, which in turn has led to 

huge changes in levels of payment and eligibility criteria for agricultural subsidies (Grant, 

1997, Ritson and Harvey, 1997, Fennell, 1993). In 1993 major reform of the CAP introduced 

direct payments to farmers coupled to production (Kay, 1998, Matthews, 2000a). Coupled 

payments required farmers to produce a specific agricultural product in order to avail of these 

payments.  

The reliance on direct payments grew throughout the 1990s and early 2000s and by 2005 a 

significant number of cattle farms were making a market-based loss (Hennessy and Thorne, 

2005). As early as 1997, on average 100% of family farm income on cattle and tillage farms 

came from direct payments meaning the market-based revenue was on average insufficient to 

cover total costs. Figure 1.1 shows Gross Output, Direct Payments and Family Farm Income 

by Farm System in 2004. Both cattle and sheep systems have a negative market income 

which is calculated as FFI
1
 minus Direct Payments. Gross output includes direct payments 

and while the overall level of direct payments on cattle and sheep farms is less than the 

overall level of payments on dairy and tillage farms the share of direct payments in gross 

output is significantly higher. This indicates that by 2004 cattle and sheep enterprises were 

highly dependent on direct payments. This high level of dependency continues today. 

  

                                                 
1
 Family Farm Income is calculated as Gross output less total net expenses; it represents the total return to the 

family labour, management and capital investment in the farm business. 
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 Gross Output, Direct Payments and FFI by Farm System 2004 Figure 1.1.

 

Source: Teagasc NFS 2004 

In 2005 a second major reform replaced these direct payments with a “decoupled” payment 

(Daugbjerg, 2007, Ackrill, 2008, Cardwell, 2009). Decoupled payments do not require a 

farmer to produce any ‘tangible’ agricultural product and are paid to a farmer based on a 

historical level of production. Many predicted that decoupling would cause a mass exodus 

from the land, an abandonment of farms and the emergence of a new generation of 

‘entitlement farmers’, i.e. farmers that use their land only to activate their decoupled payment 

but do not engage in agricultural production (Roche and McQuinn, 2004, Oglethorpe, 2005, 

Hennessy and Thorne, 2005, Breen et al., 2005). The situation that has transpired has been 

somewhat different. To date changes in aggregate livestock numbers have been more modest 

than projected. Furthermore, farm production data suggests that a large number of farmers are 

using their decoupled payment to subsidise uneconomical production (Hennessy and Thorne, 

2005). 

The aim of this research is to investigate how historical subsidy payments, which formed the 

basis for the decoupled payments, influenced farmer behaviour. As the largest sector within 

the agricultural economy, it is important to understand cattle farmer behaviour from the point 

of view of the overall viability of the sector. It is also important for a number of other reasons 
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such as tackling the problem of greenhouse gas emissions, predicting the uptake of future 

CAP schemes or modeling a response to price changes that may arise from World Trade 

Organisation (WTO) negotiations. Neo-classical consumer choice theory in relation to 

individual preferences defines how a rational individual should react to non-linear 

constraints. In this research, the non-linear conditions created by coupled direct payments are 

used to analyse cattle farmer behaviour when CAP incentives created non-linear constraints.  

1.2. Previous Literature 

In many developed economies such as the European Union and the United States the aim of 

agricultural support mechanisms is to support farmer incomes (Ahearn et al., 2006, Hennessy, 

1998a, Guyomard et al., 2004, Grant, 2010, Silvis and Lapperre, 2010, Heinrich et al., 2013). 

Agricultural policies have provided this support in a number of different ways. Early CAP 

mechanisms supported farmer incomes by ensuring a market price for agricultural products 

remained above world market prices (Swinbank, 1980, Avery, 1984a, Ewing, 1985). By the 

early 1980’s these CAP market price support measures became hugely expensive and resulted 

in over productivity and environmental degradation (Fennell, 1984, Avery, 1984b). CAP 

reform in the early 1990’s replaced the previous market price support measures with a direct 

payment to farmers coupled to production. A payment is referred to as “coupled” when the 

farmer is required to produce a specified agricultural commodity to receive a subsidy 

payment. In economic terms we might consider a coupled payment as an increase in the farm 

wage rate (Ahearn et al., 2006). In 2005 these payments became decoupled from production. 

A “decoupled” payment does not require the farmer to produce any agricultural product in 

order to receive the payment. Hence, in concept, a decoupled payment is more like receiving 

non-labour income (Ahearn et al., 2006). 

There is a vast literature exploring the economic performance of an agricultural sector in 

which support policies are in place. From a theoretical perspective agricultural support 

policies impact in a number of ways on farm production, farm labour and land use decisions. 

In relation to production a subsidy may result in changes in relative output / input prices 

(Lansink and Peerlings, 1996, Moro and Sckokai, 2013). Subsidies attached to particular 

inputs may encourage individuals to increase their usage of that particular subsidised input in 

the production process. Coupled payments, directly linked to production, may distort 

decisions towards subsidised activities which may be less profitable from a market 

perspective (Rizov et al., 2013, Weber and Key, 2012). 
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An increase in the use of subsidised inputs may result in allocative inefficiencies or 

investment-induced productivity gains (Rizov et al., 2013). Allocative inefficiencies arise if 

farmers modify their behaviour in order to avail of subsidies. This is referred to as subsidy-

seeking behaviour and can lead to inefficiencies in relation to input choices and uses, where 

farms overinvest in subsidised inputs. Subsidies may also give rise to technical inefficiencies 

whereby higher profits may lead to a lack of effort in seeking cost cutting methods. By 

increasing wealth, subsidies may also introduce soft budget constraints and farms may be 

slower to adjust production systems. If producers face hard budget constraints then they will 

adjust to external influences much quicker (Rizov et al., 2013).  

Since coupled subsidy payments might be considered as an increase in the farm wage rate 

this has implications for the labour supply decision of farmers (Woldehanna et al., 2000, 

Serra et al., 2005, Hennessy, 1998b) and may also encourage changes in farm exit and entry 

decisions (Pietola et al., 2003, Raggi et al., 2013). 

Hennessy (1998) decompose the impacts of decoupled income support policies into wealth, 

insurance and coupling effects. A wealth effect arising from direct payments which increase 

income, an insurance effect in which the risk associated with agricultural production is 

lessened and a coupled effect if the support policy is explicitly linked to production  

Finally, when agricultural policy instruments increase land values, it raises production costs, 

hence transferring benefits toward landowners rather than producers (Barrett and Trace, 

1999, Goodwin et al., 2003, Kirwan, 2009, O'Neill and Hanrahan, 2012). When agricultural 

subsidy payments become capitalised into land prices they have adverse effects on the land 

market. This in turn has implications for new or expanding farmers and may have 

implications for the competitiveness of the entire agricultural sector (Matthews, 2003). 

There is however no literature in the field of agricultural economics on the behavioural 

effects of non-linear budget sets. Non-linear constraints arise as a consequence of policy rules 

that create either a piecewise linear budget set with kinks at each point where the marginal 

tax/subsidy rate changes, or breaks where the average tax/subsidy rate changes. Non-linear 

constraints are particularly associated with “coupled” payments. 

Research to this point has been in the sphere of public and labour economics when taxpayer 

responses to non-linear income tax incentives are of particular interest (Burtless and 

Hausman, 1978, Saez, 2010, Chetty et al., 2009). The existing literature in relation to non-
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linear budget constraints began with the work of Gary Burtless and Jerry Hausman in 1978 

who developed a model to estimate the effects of a negative tax experiment in Gary Indiana 

on labour supply (Burtless and Hausman, 1978).  

Non-linear constraints create a number of difficulties for empirical research. The 

development of econometric methods for the analysis of the effects of kinked budget 

constraints arose in the 1970s and 1980s in direct response to the need to analyse the 

incentive effects of government tax and transfer programs (Burtless and Hausman, 1978, 

Hausman, 1985, Moffitt, 1990). Such incentive effects are quite complex and their estimation 

requires careful consideration of the variation in preferences across different individuals as 

well as the sources of other variation in the data.  

According to Moffitt (1990), many of the simple methods that are applicable in other areas of 

applied econometrics do not work here; the detailed specification of individual responses in 

the econometric procedure is absolutely necessary. What this means is that depending on 

which section of the constraint an individual operates on will determine how the individual 

will respond, incentives will have different effects on different individuals and 

consequentially there may be very different responses. Assuming that all individuals will 

react in the same way may not be correct, and this point becomes even more important 

whenever the results of an estimated model are used to simulate the effects of policy changes.  

Despite the empirical complications associated with non-linear constraints, they are 

interesting for a number of reasons. Firstly they create a unique opportunity to investigate if 

individual behaviour in response to particular incentives coincides with how economic theory 

predicts they should (Saez, 2010, Kleven and Waseem, 2011, Sallee and Slemrod, 2012). 

Secondly, non-linear constraints create specific difficulties for empirical estimation and 

require careful consideration and modification of existing analytical tools (Hausman, 1985, 

Moffitt, 1986). 

Until recently the focus of public and labour economics on non-linear constraints has been to 

develop a method to address the empirical difficulties and develop appropriate models to 

capture behavioural responses. The issue here is that non-linear budget sets created by a tax 

system were seen as a source of endogeneity
2
 which had to be solved using a structural 

                                                 
2
 The endogeneity issue associated with the marginal tax rate to the labour supply choice occurs since higher 

labour supply may push the individual into a higher tax bracket 
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model. Recent literature has focused on the opportunity to identify behavioural responses 

depending on the nature of the non-linearities (kinks or notches). Consumer choice theory 

predicts that if individual preferences are convex and evenly distributed in the population we 

should observe bunching at convex kink points. The economic relevance of non-linear 

constraints is that they create this incentive for individuals to bunch at very specific points 

where there is a either a marginal or an average change in the tax liability or subsidy income. 

Saez (2010) uses tax return data to analyse bunching at the kink points of the US income tax 

schedule. They find evidence of bunching at the threshold of the first income tax bracket 

where tax liability starts but no evidence of bunching at any other kink point (Saez, 2010). 

Raj Chetty et al (2009) uses tax return data from Denmark and uncovers substantial bunching 

at a large kink point of the Danish income tax schedule where the top rate starts to apply. 

This kink point is simple and salient because it is large and the same for all individuals. They 

do not find much evidence of bunching at smaller kink points of the Danish tax schedule. 

They also argue that this might be driven by employers pay policies which are tailored to 

avoid the top bracket. 

In the literature, a distinction is made between incentives that are progressive and incentives 

that are discrete. Progressive tax/transfer programmes change the slope of the constraint 

whereas discrete incentives create a break or cliff at a threshold point. Cliffs or breaks in the 

budget constraint are referred in the literature as notches. Kleven et.al (2013) developed a 

framework for non-parametrically identifying optimization frictions and structural elasticities 

using notches created by tax policies in Pakistan. They observe that bunching is large and 

sharp; but also that optimization frictions, or barriers to change, are very large as the majority 

of taxpayers in dominated ranges are unresponsive to tax incentives.  

They argue that this highlights the inefficiency of notches in a tax system: by creating 

extremely strong price distortions, they induce large behavioural responses even when 

structural elasticities are small (Kleven and Waseem, 2013). That is they introduce a strong 

disincentive to work even when changes to work hours are relatively inelastic. 

Existing empirical studies have considered behavioural responses to notches in various 

contexts. Blundell and Hoynes (2004)document clear evidence of bunching at exactly 16 

hours per week for individuals likely to be eligible for the UK family credit, which imposes a 
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16 hour minimum working requirement (Blundell and Hoynes, 2004). Other studies include 

the U.S. Medicaid notch (Yelowitz, 1995), social security notches (Gruber and Wise, 1999, 

Manoli and Weber, 2011); and car taxation notches (Sallee and Slemrod, 2012). 

There is a consensus in the existing tax literature that notched constraints are inefficient since 

they are a disincentive to labour supply, and as such notches tend to have a bad reputation 

with economists (Blinder and Rosen, 1984b). However, government transfer programmes 

that are designed to encourage or discourage a particular type of behaviour may provide a 

defence for such discrete incentives (Blinder and Rosen, 1984a). In the case of agricultural 

subsidy payments, and in particular the coupled subsidy payments available to cattle farmers, 

policy rules and conditions resulted in a number of kinks and notches at different stocking 

rate levels. These non-linearities form the basis for this research, and they occurred during 

1993-2004 era of coupled payments.  

While this period seems to be in the distant past no empirical work in the field of agricultural 

economics has taken account of the special non-linear conditions attached to incentives 

during this period. This research seeks to address this gap by specifically accounting for the 

non-linear nature of the underlying budget constraint.  

1.3. Methodology  

The methodology is neo-Classical Consumer Choice Theory where individuals make 

decisions in relation to consumption and leisure to maximize their utility. Since a consumer 

has a finite amount of time, he must make a choice between leisure (which earns no income 

for consumption) and labour (which does earn income for consumption). A consumer has a 

finite amount of time available and the total amount of time that an individual has to allocate 

is known as his "time endowment", T. The amount of T that an individual allocates to labour 

(L) and leisure (l) is constrained by T such that 

      

An individual’s consumption is the amount of labour they choose multiplied by the amount 

they are paid per hour of labour, the wage rate (w). Thus, the amount that a person consumes 

is: 
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When a consumer chooses no leisure         then        and        

In a farm household model we extend the standard labour-leisure model to include the 

decision of a farmer’s time allocation choice between farm work, off-farm work, and leisure. 

The objective therefore is to estimate a utility function for farm F: 

               

Where    is the opportunity cost of time, l is leisure and    is income. 

Farm income   depends upon both on-farm and off-farm activities: 

        
 

      
 

 

On-farm income depends on both market income and subsidy income, less the costs 

associated with production. Total revenue depends on production, which is a function of 

livestock, land, labour and other inputs. Therefore 

   
 

                            

Each component of on-farm income is a function of the stocking rate of the farm and farmer 

ability. In this context, we might equate farmer ability with farm size which is a natural 

constraint on farm income. 

Similarly the cost associated with the system will depend upon a cost function: 

                                     

Once again we can see that the cost component of a farming system is also a function of farm 

level intensity and farmer ability. 

On-Farm Labour depends upon participation in off-farm employment: 

                      
 

 

A key factor in determining the farm labour allocation decision is the wage rate from working 

in the marketplace. The market wage rate is the opportunity cost or price of leisure or on farm 
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work. When an individual chooses to enjoy leisure, rather than work and receive a wage, he 

or she is giving up that market wage to do so. 

In this labour - leisure model the effects of a subsidy payment depend on whether the 

payment is “coupled” or “decoupled”. As stated previously a coupled payment can be 

equated with an increase in the wage rate of the farmer. An increase in the wage rate has two 

effects, (i) an income or wealth effect and (ii) a substitution effect. The substitution effect is 

always positive (i.e. it acts in the same direction as the price change) therefore if subsidy 

payments increase a farmer may want to produce more (work more) because each additional 

hour of work (livestock unit) brings greater reward. On the other hand because of the income 

effect a farmer may receive the same income for working less and have more free time for 

leisure. The overall effect of an increase in the payment level for a coupled subsidy payment 

is a combination of both an income and a substitution effect and it is not possible to predict 

the direction of the hours worked (Ahearn et al., 2006). 

When payments are “decoupled” from production and an increase in the subsidy payment 

might be considered as an increase in non-labour income, therefore an individual will prefer 

to work less and enjoy more leisure. In a decoupled scenario there is no substitution effect 

since an increase or decrease in farm labour will have no effect on the income from a 

“decoupled” subsidy payment. There is however an income effect and theory suggests that 

the impact of this income effect will be to decrease the hours worked (Ahearn et al., 2006). 

However, since CAP decoupled payments are still attached to a factor of production, the land, 

there is a question as to whether farmers consider these payments as being fully decoupled 

(Hennessy and Thorne, 2005). 

In an agricultural setting where direct subsidy payments are available the utility function 

which reflect a subsidy recipient’s utility, therefore subsidy responsiveness is captured as 

                      where sr is the stocking rate of the farm, M is income from the 

market S is the subsidy rate and n is once again an ability parameter capturing the potential 

earnings of the farm. This ability parameter in an agricultural setting is a function of land 

type, farm size, credit constraints (since a change in stocking rates involves a cost to the 

farmer if stocking rates are to increase) and farmer ability.  

The utility function of a subsidy receiving farmer is thus  
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Subsidy receiving farmers choose a stocking rate to maximize utility given a subsidy 

schedule. The subsidy schedule is a function of policy rules which dictate the structure of the 

schedule.  

In this thesis, a subsidy model is developed using microsimulation techniques to produce a 

potential subsidy schedule using Department of Agriculture information on policy rules for 

numerous subsidy schemes from 1984-2012. The subsidy model is then applied to actual 

farm level data from the Teagasc National Farm Survey (TNFS) and a potential subsidy 

schedule is calculated for each farm. This potential subsidy schedule produces a direct 

payment at every stocking rate level that range from 0.1 Lu/Ha to 3 Lu/H. Stocking rates are 

calculated as per European livestock unit equivalence according to the type and number of 

animals on the farm and the farm size (in some cases calculations are specific to particular 

schemes). 

1.4. Contribution  

This section highlights the contribution of this research to the existing literature. This 

research adds to the existing literature in a number of ways;  

Firstly, in the field of agricultural economics there is a vast literature exploring the effects of 

agricultural payments on farmer behaviour but there has not been a forensic examination of 

how farmers in the past reacted to specific incentives. Using Teagasc NFS Data from 1984-

2012 on actual stocking rate decisions to investigate if farmer behaviour is consistent with 

neo-classical consumer choice theory.  

Secondly, no empirical work in the field of agricultural economics has taken account of the 

special conditions attached to incentives during the period of coupled subsidy payments 

1993-2004. This unique period introduced non-linear budget constraints as a result of a very 

particular set of rules and conditions. Not accounting for the non-linear nature of these 

incentives may lead to biased predictions on how farmers will react to future policy 

conditions.  

Thirdly, from a methodological perspective an alternative to the existing linear models is 

developed. A Hausman technique which captures non-labour income effects when constraints 

are non-linear is adapted to capture non-labour income associated with subsidy payments. 

The research shows that farmers reacted in a rational, theoretical consistent way to non-linear 
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subsidy incentives. This is an important finding for future policy design and shows that where 

the objectives of a policy are to encourage or discourage a certain type of behaviour the 

design of the incentive may be crucial. From a policy evaluation perspective, not accounting 

for the non-linear nature of incentives may lead to biased results both in predicting future 

behaviour and in evaluating past behaviour. 

Finally, a policy change that only affected one group of farmers while leaving another group 

unchanged is exploited to carry out a natural experiment. The natural experiment compares 

the behavioural responses of farmers in Less Favoured Areas (LFA) to farmers in Non-Less 

Favoured Areas, with similar soil quality. During a specific time 2001-2004 Less Favoured 

Area payments were decoupled from production and paid on a flat per hectare basis, while 

other direct payments remained coupled to the production of certain animal types. This policy 

change only affected farmers in LFA and as such provides an exogenous source of variation 

that gives us unique opportunity for policy evaluation.  

1.5. Thesis outline 

This thesis will examine the effects of CAP instruments on the Irish beef sector. The 

objective is to investigate how particular schemes affected farmer behaviour in relation to 

stocking rates decisions on the farm. The structure of this thesis is as follows: 

Chapter Two: In this chapter the importance of the beef sector to Irish Agriculture is 

highlighted. Although the largest agricultural sector both in terms of the number of cattle 

farms and the share of land devoted to beef production the sector is characterised by low 

profitability levels and high dependence on direct payments. However, within the broader 

Irish economy, beef production creates additional employment in both upstream and 

downstream sectors and in export revenue. Therefore trends in this sector affect not only the 

farmer but have consequences for the entire economy. Ireland is a small open economy, 

highly influenced by global economic conditions. Following the economic crash of 2008 

exports played an important part in the Irish recovery and agricultural exports were 

important. Trends in the beef sector over the last thirty years are examined and the influence 

of the CAP is highlighted. These trends include the financial, technical, structural and 

demographic changes over time. Teagasc National Farm Survey (TNFS) data and Central 

Statistics Office (CSO) data from 1984-2012 is used in the analysis. 
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Chapter Three: This chapter sets up the theoretical framework for the empirical analysis. 

The methodology is neo-classical consumer choice theory where individuals make decisions 

in relation to consumption and leisure to maximize their utility. The previous chapter 

discovered that during a particular policy era (1993-2004) policy incentives created non-

linear or piecewise linear budget constraints for Irish cattle farmers. Two distinct forms of 

discontinuities exist, notches which create a break in the budget constraint and kinks which 

change the slope. This chapter investigates what theory has to say about individual choices 

when faced with non-linear budget constraints. This research is interested in the stocking rate 

decisions of Irish cattle farmers, in particular the behavioural responses of farmers to the 

notched budget constraint associated with the coupled subsidy payments of the MacSharry 

era (1993-2004). Non-linear or piece-wise linear budget constraints have many implications 

for empirical research. This chapter describes bunching theory, which is frequently applied in 

labour and public policy economics to find evidence of a behavioural response to changes in 

the tax schedule (Hausman, 1985, Moffitt, 1990, Saez, 2010). The opportunities and 

difficulties for empirical research in dealing with non-linear incentives are also highlighted. 

Chapter Four: This chapter constructs a hypothetical microsimulation model of livestock 

subsidy payments. The primary focus is on subsidy payments that were available to the beef 

sector, and the behavioural pressures associated with these incentives. Using a static farm 

model, based on a stylised farm, with plausible values taken from the Teagasc National Farm 

Survey (NFS) 1995, all eligible subsidies for each year from 1982 to 2012 are calculated, and 

a budget set is constructed that varies by stocking rate and farm size. The research indicates 

that subsidies in the form of direct payments and in particular the CAP reform payments of 

the MacSharry era introduced very strong incentives which are evident in the non-linear 

budget sets and associated kink and notch points where stocking rate limits were reached. 

Chapter Five: This chapter uses a non-parametric methodology to investigate if bunching 

occurred on Irish cattle farms in response to notches. Bunching theory, described in the 

previous chapter, is used to look for evidence of a rational response to non-linear incentives. 

This is a relatively simple methodology where a graph of the stocking rate distribution is 

plotted and visually inspected to see if there is increased density mass at the cut-off point or 

missing or depressed density mass after the cut-off point. Both notches and kinks create an 

incentive for bunching directly before a threshold point. Notches also create a region which is 

strictly dominated above the cut-off. This dominated region is referred to as a region of 
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strictly dominated choice since individual agents may increase both consumption and leisure 

by moving to a point before the threshold or notch point. In a frictionless world with perfect 

information I would not expect farmers to be operating at a stocking rate which placed them 

in an area of strictly dominated choice since lowering their stocking rate would increase both 

income and leisure.  

Chapter Six: In the previous chapter a non-parametric methodology was used to look for 

evidence of bunching. In this chapter a parametric methodology is developed to capture the 

non-linear nature of the incentives and the response of farmers. In particular the relationship 

between the non-linear incentives and the increase in suckler cow numbers is investigated. 

The most significant structural change to occur on Irish cattle farms since the 1980’s; was the 

huge increase in the number of suckler cows. Over a ten year period from 1987- 1998 suckler 

cow numbers increased threefold. In this chapter a Hausman technique for capturing income 

effects when constraints are non-linear is applied.  

Chapter Seven: This chapter carries out a natural experiment to investigate the behavioural 

response of Irish cattle farmers to historical policy incentives in Less Favoured Areas and 

Non-Less Favoured Areas. A change in rules for Less Favoured Areas payments provides an 

exogenous source of variation that gives us unique opportunity for such an experiment. 

Researchers rarely have an opportunity to carry out a natural experiment in real life since 

policy changes usually apply to everyone. Using Difference in Difference with propensity 

score matching this research investigates how the two groups differ and if the differences are 

significant. Difference in Difference with propensity score methodology is explained. The 

research also investigates if income and price effects derived in the previous chapter 

influence farmer choices in relation to stocking rate. Under a model of utility maximization 

the expected market gross margin is positively associated with livestock intensity; however, 

previous chapters highlighted the fact that coupled direct payments created a non-linear 

relationship between livestock intensity and subsidy income. Decoupling of the LFA payment 

removed these behavioural pressures.  

Chapter Eight: This chapter summarises the results from the preceding empirical chapters. 

The key findings of the thesis are presented along with limitations and scope for future work. 

The main research question, which was to investigate if indeed farmers are irrational, is 

revisited evidence of rational behaviour, which is, behaviour that is consistent with the 

underlying economic theory, is summarised. This chapter also highlights limitations of the 
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research and outlines areas for future research, where the research has been presented and 

planned publications from the thesis.  

 

 

  



  

29 

 

Chapter 2. Trends in the Beef Sector 

In this chapter the importance of the beef sector to Irish agriculture is highlighted. Although 

the largest agricultural sector both in terms of the number of cattle farms and the share of 

land devoted to beef production, the sector is characterised by low profitability levels and 

high dependence on direct payments (Ball et al., 2001, Matthews, 2000b, Matthews, 2000a). 

However, within the broader Irish economy, beef production creates additional employment 

in both upstream and downstream sectors and in export revenue. Therefore trends in this 

sector affect not only the farmer but have consequences for the entire economy. Ireland is a 

small open economy, highly influenced by global economic conditions. Following the 

economic crash of 2008 exports played an important part in the Irish recovery and 

agricultural exports were significant. Trends in the beef sector over the last thirty years are 

examined and the influence of the CAP is highlighted. These trends include the financial, 

technical, structural and demographic changes over time. Teagasc National Farm Survey 

(TNFS) data and Central Statistics Office (CSO) data from 1984-2012 are used in the 

analysis. 

2.1. Introduction  

Irish farmers have a deep and historical relationship with cattle farming. Favourable climatic 

conditions and an almost year-long supply of grass have played an important part but the ties 

between farmers and rearing cattle go deeper than just climate. In Pre-Christian Ireland land 

was measured on the basis of the number of cows it could support. A “collop” was the 

grazing of one cow and therefore land was measured on its value rather than its size, and 

cows were used as currency (Feehan, 2003). Cattle ownership provided a sense of security in 

a more primitive economic environment, providing both milk and beef. Cattle ownership was 

an indication of social standing within a community where the number and quality of the 

cattle a farmer had was an indication of their wealth and social status (Feehan, 2003). 

Cattle farmers continue to play an important role today. In the most recent census of Irish 

agriculture specialist beef production was the dominant type of farming with over 55% of 

farms classified as such. There were 6.6 million cattle in Ireland distributed across 111,000 
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farms, with an average herd size of 60 cattle per farm. One half of the total numbers of cattle 

in Ireland were located on farms of at least 50 hectares and more
3
 (CSO 2010). 

The land area of Ireland is 6.9 million hectares and about 4.2 million hectares of that is used 

for agriculture, 64% of total land area. A total of 43% of land throughout the EU is used for 

agriculture according to Eurostat with some countries like Finland and Sweden using less 

than 10%. The contribution of primary agriculture to the Irish economy in 2010, at 2.5% of 

GDP, was around twice that of the EU average. 

Irish agriculture has benefited greatly from EU payments since joining the then EEC 

(European Economic Community) in 1973. Over the past two decades Ireland has received 

over €30 billion in EU net receipts, around 70% of which were directly related to agriculture. 

Participation in the CAP means that in addition to direct payments, as a net exporter Ireland 

benefits significantly from being able to trade agricultural commodities on EU markets. 

This chapter will proceed as follows: Section 2.2 highlights the trends in Irish cattle farming 

in terms of farm structures and the various cattle production systems. Section 2.3 describes 

the agricultural policy relevant to the beef sector, how this policy has developed over time 

and how the effects of policy have shaped the sector. Section 2.4 outlines the financial 

performance of beef production at the farm level and describes the financial role of the sector 

within the broader Irish economy.   

2.2. Structure of the Beef Sector 

This section highlights the trends in Irish cattle farming in terms of farm structures, which 

include changes in animal numbers, farm size and labour, and also different cattle production 

systems. 

Trends in Animal Numbers 

Irish beef production is a predominately grass based system. This is a low cost system when 

compared to grain fed cattle as is typical on continental Europe. In the 70’s when Ireland 

entered the EEC, traditional beef production systems originated in the dairy herd. Beef breed 

calves born to dairy cows were sold to farmers in other regions where they were reared and 

finished. The principal dairy regions were located in the south of the country on high quality 

                                                 
3 This includes all cattle systems including dairy farms 
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land. This system was efficient in the sense that calves born in the dairy herd are a by-product 

of milk production. Once the required number of replacement dairy heifers is in place all 

other calves are surplus to production on specialist dairy farms. 

In 1984 a dairy quota was introduced which placed limits on milk production and dairy 

expansion. In conjunction a suckler cow payment was introduced. The combination of these 

two policy measures resulted in the most significant structural changes in Irish agriculture 

over the last three decades. The number of dairy cows declined by approximately one third 

but more significantly the suckler herd increased threefold. By 1998 there were as many 

suckler cows as dairy cows in the country.  

This significant shift in focus has placed the suckler cow herd firmly at the heart of the beef 

sector, it is from this herd that beef calves are born and it is from these animals that quality 

beef is produced. This is an inefficient system of production as each cow produces, at best, 

one calf a year, and whereas calves are a by-product of the dairy system, the main product 

from a suckler system is the calves. 

 Table 2.1. Number of Cows (`000 head) & Share of Suckler Cows in Total Breeding 

Herd by Year 

Year Dairy Cows Suckler Cows Total Cows Share of Sucklers 

1980 1,449 419 1,868 22% 

1987 1,398 456 1,854 25% 

1988 1,335 575 1,910 30% 

1989 1,342 659 2,001 33% 

1990 1,322 729 2,052 36% 

1991 1,288 784 2,072 38% 

1992 1,246 917 2,163 42% 

1993 1,248 937 2,185 43% 

1998 1,199 1,196 2,395 50% 

2004 1,122 1,151 2,273 51% 

2005 996 1,114 2,110 53% 

2006 1,023 1,159 2,182 53% 

2007 1,017 1,163 2,180 53% 

2008 1,024 1,175 2,199 53% 

2009 1,022 1,135 2,157 53% 

2010 1,007 1,091 2,098 52% 

2011 1,036 1,083 2,119 51% 

2012 1,060 1,128 2,188 52% 

2013 1,083 1,085 2,168 50% 

Source: CSO various years 

Table 2.1 shows the numbers of breeding animals from various years 1980-2013. In 1980 

suckler cows accounted for just 22% of the total cow population. In 1983 the first Suckler 

Cow Premium scheme, which was open to all farmers was introduced. This scheme had no 
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limit on the number of cows eligible for the payment, but conditions stated that applicants 

must earn at least 50% of their income from farming and spend at least 50% of their working 

time on farm activities. In addition a dairy quota was introduced in 1984 to curb over 

production in the dairy sector. From this point on, dairy cow numbers began to decline and 

suckler cow numbers began to slowly increase. Suckler cow numbers increased by 160% 

between 1987 and 1998, this is a remarkable increase over such a short time. Figure 2.1 

shows the increase in suckler numbers and the decline in both dairy cows and male cattle 

over 24 months of age. A decline in the number of older animals available for slaughter has 

the following implications: (i) to finish cattle at a younger age requires more concentrates 

which adds to the cost of production, (ii) increasing concentrates decreases the comparative 

advantage of lower cost grass based systems. The increase in animals under 1 year broadly 

follows the increase in suckler cow numbers based on CSO December Figures. 

What is significant for the beef sector in general is that there is a substantial shift in the 

supply of calves from an efficient dairy base to an inefficient suckler base. This shift would 

have consequences for the profitability of the entire sector, an issue that is rarely commented 

on but continues to this day. 

 The Number of Animals in the Cattle Sector 1975-2010, `000 Head Figure 2.1.

 

Source: CSO (Farm Animals in December (Thousand). by Type of Animal and Year). 
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Trends in Farm Size 

Figure 2.2 describes the trends in farm size from 1984-2012. The comparison is made 

between farms with multiple enterprises and farms that are cattle only farms. “All Farms” 

refers to the entire farm population and “Cattle Only” farms are a subset of farms where cattle 

production accounts for 100% of gross output. In general cattle only farms tend to be smaller 

than dairy or tillage farms and in some instances sheep farms
4
 Farm size remained mainly 

static during the first years of this series. There is an increase of approx. 14% 
5
  on All Farms 

and an increase of 46% in farm size on Cattle Only farms but this reflects the smaller cattle 

farms to begin with and it is evident that the gap between farm sizes of the two groups has 

remained the same over time.  

 Farm Size 1984-2012 Figure 2.2.

 

Source Teagasc NFS 

The relatively small size of cattle farms has many implications. Firstly, smaller farms are less 

likely to provide an adequate income for farmers, and even if these farms perform well in 

respect to farm income per hectare they simply don’t have enough hectares. Secondly, if it is 

possible or necessary for a farmer to look beyond the farm and have off-farm employment 

then the farming system he chooses needs to be one that can fit in with this decision quite 

easily. In this regard the relatively low labour required on a cattle farm compared to say a 

                                                 
4 Although sheep farms tend to be located in marginal areas and although large in size may be poor in quality. 

5 All farms: increased from 50Ha to 57 Ha. Cattle Farms increased from 26Ha – 38Ha. 
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dairy farm makes cattle enterprise more suitable. Finally, if the farm is smaller and the land is 

marginal then the production decisions are even more constrained, but cattle enterprises will 

still work. It is not surprising therefore that cattle production remains such a popular 

enterprise in Ireland. 

Trends In Off Farm Employment 

Figure 2.3 highlights the trends in off-farm employment making the distinction between the 

average employment rates on predominantly cattle farms and the average employment rates 

on all farms. Off-farm employment is higher on cattle only farms, perhaps related to the 

smaller size of these farms as in Figure 2.2. On cattle only farms, off-farm employment 

reached a peak in 2006 when over half of all cattle farmers also worked off farm. The decline 

after 2006 coincides with the beginning of the economic crisis and perhaps the downturn in 

the construction industry. 

 Off Farm Employment 1987-2011 Figure 2.3.

 

Source: Teagasc NFS 

Figure 2.4 highlights the growing importance of an additional off farm income where the 

farmers’ spouse works off farm. There has been an upward trend in the number of both 
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large decline in farmer off-farm employment relative to their spouse may indicate that cattle 

farmers were employed in sectors more adversely affected by the economic downturn such as 

construction, compared to farmer spouses who worked in economic sectors that were less 

affected by the economic crash, for example in the public sector.  

 Off Farm Employment on Cattle Only Farms Farmer & Spouse Figure 2.4.

 

Source: Teagasc NFS 

 Off Farm Employment on All Farms Farmer & Spouse Figure 2.5.

 

Source: Teagasc NFS 
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Another interesting point in relation to off farm employment is that on cattle only farms there 

are a higher proportion of farmers themselves working off farm than their spouse. The 

opposite is true in relation to off-farm employment on all farms where farmer participation in 

off-farm labour is less than their spouse.  

2.3. Trends in Policy 

In this section, we describe the structure of the farm payment mechanisms of the Common 

Agriculture Policy over time and assess from a theoretical perspective how these payments 

incentivised farmers’ behaviour. 

The Common Agricultural Policy has its origins in the food shortages that occurred in Europe 

during and after the Second World War. It formed chapter II of the EEC Treaty of Rome in 

1958. The original objectives of the Common Agricultural Policy were to increase 

agricultural productivity by promoting technical progress and by ensuring the rational 

development of agricultural production and the optimum utilisation of the factors of 

production, in particular labour, to ensure a fair standard of living for the agricultural 

community, in particular by increasing the individual earnings of persons engaged in 

agriculture (Oskam, 1993, Oskam, 2012, Hill, 1998). The principal objectives were: 

 to stabilise markets;  

 to assure the availability of supplies;  

 to ensure that supplies reach consumers at reasonable prices 

The emphasis of early policy was to develop a common market and price policy for land-

based agricultural products (cereals, dairy, sugar, beef, wine and olive oil), with prices set at 

that of the state with the highest prices. From the outset market regulations were financed on 

a common basis across countries. 

While there are many associated policies related to agriculture and the CAP such as structural 

change and funds, rural development food safety, and environmental policy, this chapter 

focuses primarily subsidy schemes aimed at beef production and the behavioural drivers 

associated with these schemes. 

Until the MacSharry reforms in 1992, the main instruments of the CAP to achieve its 

objectives were market related instruments, the purpose of which was to support farm 

incomes by ensuring that farmers received a higher price for their produce than they would if 
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they were competing with world prices. These instruments included export subsidies, import 

levies and intervention buying (Matthews, 2000a). 

These policies were maintained by Common Market Organisations (CMOs) for individual 

commodity areas with the aim to maintain a particular price (Silvis and Lapperre, 2010). 

When Ireland joined the EU in 1973, the CMOs had been established as a price maintenance 

mechanism based upon the target, threshold and intervention prices. This common price was 

achieved through three institutional pricing mechanisms, (a) the target price, based on an 

amount that would provide a reasonable price to the farmer, typically the highest price in the 

common market, (b) a threshold price, which set a minimum price for exports, which was a 

combination of the target price plus the cost of transport to the place with the lowest supply 

in the EU and (c) an intervention price, below which prices were not allowed to fall. Placing 

agricultural commodities into intervention stocks took place when the price fell below the 

intervention price. Import levies were placed on imported agricultural commodities to bring 

the price of imported commodities up to the threshold price. Export refunds were set at the 

level between the average world price and the common market price. Import levies were used 

to finance the system. This process existed throughout the 1970’s, seeing a large increase in 

Irish Farm Incomes between 1974 and 1978 (Matthews, 2000a). 

Table 2.2 highlights the relative importance of different instruments during the 1980’s. The 

overall expenditure as a percentage of GDP was relatively flat and so expenditure rose in line 

with GDP. While, in 1980, export refunds cost a similar amount to market supports, by 1991 

market instruments were nearly twice as important. These trends created pressures not only 

on budgets but also in terms of trade pressures from the point of view of the Uruguay 

GATT/WTO round of trade negotiations (Mitra and Josling, 2009). 
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 Table 2.2. EU Agricultural Expenditures 1980-1991 (billion euros) 

 Export subsidies Market support Rural development % of EU GDP 

1980 5.7 5.6  0.5% 

1981 5.2 5.9 0.7 0.5% 

1982 5.1 7.4 0.7 0.5% 

1983 5.6 10.2 0.9 0.6% 

1984 6.6 11.7 0.7 0.6% 

1985 6.7 13.0 0.9 0.6% 

1986 7.4 14.7 1.0 0.6% 

1987 9.4 13.6 0.9 0.6% 

1988 9.9 16.5 1.2 0.7% 

1989 9.7 14.7 1.5 0.6% 

1990 7.7 17.3 2.0 0.5% 

1991 10.1 21.5 2.4 0.6% 

Source: EU DG-Agri 

The high prices that led to this increase in income also led to large surpluses both in Ireland 

and elsewhere with intervention stocks absorbing production leading to “butter mountains” 

and “milk lakes” etc. One mechanism that aimed to keep prices up, but while reducing the 

cost of maintaining the price, was the milk quota, introduced in 1984. Although initially a 

temporary measure, milk quotas lasted for thirty years, finally ending 2015. Milk quotas were 

initially set at 1981 production levels plus 1%. Theses quotas were set for individual 

producers and exceeding the quota, results in the imposition of a super levy equivalent to 

115% of the target price. Quota could also be traded within countries, but not between 

countries (Silvis and Lapperre, 2010). In Ireland trading quota was restricted to within 

regions for social, rural development and local political priorities. Prior to 2007 this was done 

administratively via the Department of Agriculture in consultation with industry and from 

2007 a formal trading scheme within regions was introduced (Shrestha and Hennessy, 2008). 

One of the knock on consequences of the introduction of milk quotas was an expansion in 

beef production as dairy farmers moved into beef production. Dairy calves, which were 

previously sold, were reared on dairy farms and fed whole milk in order to avoid super levy 

penalties.  

Disadvantaged area payments 

The entry of Ireland, Britain and Denmark into the Common Market in 1973, together with 

their interest in supporting hill farmers saw the introduction of the Less Favoured Areas 

Directive, Directive 75/268. The rationale for the introduction of disadvantaged area 

payments was “to support farming in areas with difficult conditions so as to maintain 

“reasonable incomes for farmers in such areas” (Frawley and Keeney, 2000). The scheme had 
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twin objectives (1) “maintaining a minimum population or conserving the countryside”, it 

was assumed that maintaining a minimum population in areas of poor and inadequate 

resource endowment would in turn lead to conservation of the countryside. And (2) “to 

encourage farming and to raise farm incomes” and thus halt the depopulation of rural areas 

where income differentials between rural and non-rural areas were highest. While mainstream 

CAP supports are financed completely out of the EU CAP budget, disadvantaged area 

payments and later CAP Pillar II payments are co-financed with 50% coming from the 

National Exchequer. The original guidelines for defining areas of disadvantage in Ireland 

were as follows: 

 The percentage of ploughed land must be less than 7.8% 

 The stocking density must be less than one adult bovine livestock unit per forage 

hectare 

 Family farm income per male farm worker must not exceed 80% of the national 

average 

 Population density must not be more than 27 persons per square kilometre 

 The percentage of the total working population engaged in agriculture must be at least 

30% 

From the beginning areas of disadvantage were divided into three groups; More Severely 

Handicapped (MSH), Less Severely Handicapped (LSH), and Mountain Sheep Grazing. In 

1981 under Council Directive 81/47/EEC new areas were added to the list of LFAs and at 

that time 59.3% of the land area in Ireland was classified as Disadvantaged. This was broken 

down as follows: 

 More Severely Handicapped 2,778,663 ha (67.9%) 

 Less Severely Handicapped 967,887 ha (23.7%) 

 Mountain Grazing 343,692 ha (8.4%). 

Following a number of reviews and reclassification of LFAs by 1993 Disadvantaged areas 

accounted for 73% of the land area and was categorised as follows: 

 More Severely Handicapped 3,672,098 ha (72%). 

 Less Severely Handicapped 1,368,914 ha (27%). 

 Total Less Favoured Area 5,041,012 ha. 
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More Severely Handicapped Areas (MSH) 

From 1982-1987 Headage payments on cattle in severely handicapped areas were paid on the 

number of eligible livestock units in the heard. Table 2.3 outlines how Livestock Units were 

calculated for LFA payments. These payments were graduated with the first eight L.U.s 

receiving £32 and L.Us from 9 to 30 receiving a slightly lower payment of £28. There was 

also a maximum payment per farm of £872 or £18 per forage acre.  

In 1987 the scheme was expanded to include beef cows and Connemara Mares. For beef 

cows the payment for the first 8 L.U.’s was £70 and from 9-30 beef cows a payment of £66 

per cow was available. For cattle other than beef cows the payment was lower at £32 per L.U. 

up to 8 L.U. and £28 for each L.U. between 9and 30 L.U. Maximum payments for beef cows 

£30.66 per acre and £24.28 per acre for other cattle. A maximum payment per farm of £1,880 

was also in operation. Other conditions attached to headage payments in More Severely 

Handicapped areas were: 

  Off-farm income for applicant and spouse must be less than £6,400. 

  Must be farming at least 7.5 acres. 

In 1988 the off-farm income limit dropped to £5,200 and remained at this level until the 

condition was removed completely in 1990. The removal of this condition allowed 14,700 

applicants back into the scheme. 

 Table 2.3. Livestock units calculations for LFA payments 

Animal Type  

Each adult bovine over 2yrs (except dairy cows).   1.0 Livestock Units (LU) 

Each dairy cow (max 10). 0.8 Livestock Units (LU) 

Other bovines 6-24months 0.6 Livestock Units (LU) 

Registered Connemara mare 1.0 Livestock Units (LU) 

Less Severely Handicapped Areas (LSH) 

From 1982-1987 Headage payments on cattle in less severely handicapped areas were paid 

on beef cows and payments were based on the number of eligible animals. Payments were 

graduated with the first ten beef cows receiving £32 and each beef cow from 11-28 receiving 

a slightly lower payment of £28. There was also a maximum payment per farm of £872 or 

£18 per forage acre. 
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In 1987 a number of additional conditions were in place  

 Off-farm income must be less than £6,400 

 Farming at least 7.5 acres 

 No commercial milk production 

Sheep Headage Payments 

From 1982-1987 sheep headage payments were made to farmers in designated areas. 

Payments were graduated with the first 150 ewes receiving £9.50 and each ewe from 151-200 

receiving £6.50.  A maximum payment of £18 per forage acre also existed.  

In 1987 the scheme was extended to include both More Severely Handicapped areas and Less 

Severely Handicapped. Payments and conditions were the same for both types of 

disadvantaged areas. The first 150 ewes received £9.50 per ewe and each ewe from 151-200 

received a slightly lower payment of £6.50. There was a maximum payment of £30.66 per 

statute acre and a maximum payment of £1,750 per farm.  

Other Schemes were also available to all farmers including farmers in Less Favoured Areas. 

In 1983 a Suckler Cow Premium Scheme was introduced which was open to farmers in all 

parts of the country. A payment of £25 per cow was available and there was no limit on the 

number of cows.  Conditions for this scheme were that farmers availing of the payment must 

earn at least 50% of their income from farming and spend at least 50% of their working time 

farming. Other premiums introduced in 1986 included an EEC Calf Premium payable at 

£6.75 per calf and a Ewe Premium with no limit on the number of eligible ewes, payable at a 

rate of £16.74 per ewe.  

In 1987 in conjunction with changes to all Disadvantaged Area Payments the Suckler Cow 

scheme increased to £36.80 per cow and a condition of no milk production was added. Calf 

Premiums increased to £7.36 per calf. Ewe premiums increased to £20 per ewe and a 

minimum stocking rate of ten ewes (1.5 LU’s) was put in place.  

A Beef Premium derogation scheme for steers over 9 months was introduced in 1987. This 

new scheme applied to all registered herdowners, payment was £15 per head and an upper 

limit of 50 eligible animals also applied. In 1989 this upper limit was increased to 90 eligible 

animals. In 1990 an extra £3 per ewe was paid to farmers in Disadvantaged areas, both more 

and less severely disadvantaged. In 1991 an upper limit was placed on the number of eligible 
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ewes. In disadvantaged areas (50% of land in Disadvantaged Area) the full premium was paid 

on 1000 ewes and 50% of the premium on the number of ewes above this limit. In Non-

Disadvantaged areas the full premium was paid up to a limit of 500 ewes and 50% of the 

premium on the remainder. 

In 1993 all of the Disadvantaged Area Schemes which were available to farmers in all parts 

of the country were incorporated into the new CAP reform payments. These included, 

Suckler Cow scheme, Ewe premiums Beef Derogation premiums. Payments to farmers in 

More Severely and Less Severely Handicapped areas continued relatively unchanged.  

In 1993, there were four schemes as part of the disadvantaged areas programme: 

 Cattle Headage (MSH). £40 on first 8LUs.  £33 for each LU from 9-30 LUs. 

 Beef-cow headage (MSH). £84 per cow. Maximum number of cows 40 

 Beef Cow Scheme (LSH). £75 per cow. Maximum number of cows 30 

 Equine headage (MSH & LSH). 

 Sheep and Goat headage (MSH & LSH). 

Maximum payments per farm of £3,360 in MSH areas and £2,250 in LSH areas continued 

and a maximum payment per acre was also in place. Maximum payment per acre varied 

according to whether the land was MSH or LSH and whether the payments were for beef 

cows or not. In MSH areas the maximum payment per forage acre if payments were for beef 

cows was £36.27 and if payments were for other cattle this maximum payment per forage 

acre was £22.66.For beef cow scheme in LSH. 

However in 2001, these coupled payments were replaced by a flat rate per hectare payment, 

known as Area-based compensatory allowances. The distinction between more severely 

handicapped, less severely handicapped and Mountain type grazing continued. For MSH 

areas an upper limit of 45 hectares was applicable at a rate of €89 per Ha
6
. For LSH areas an 

upper limit of 45 hectares at a rate of €76 per ha applied and for Mountain Type grazing an 

upper limit of 60 hectares at the rate of €57 per ha applied. To avoid undue impact on 

participating farmers’ payments were calculated as above plus a percentage of the difference 

between that sum and the average headage paid in 1998, 1999, and 2000 as follows. In 2001 

farmers were paid 90% of the difference, in 2001 80% of the difference and in 2003 50% of 

                                                 
6
 On 1 January 2002 Euro currency replaced Irish pounds. However in this thesis Euro currency rates are used 

from 2001. A conversion rate of 1.27 Euro = 1 Irish pound has been used to convert previous Irish pounds to 

Euro 
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the difference. In 2002 payments for Mountain type grazing were graduated with the first 10 

hectares receiving €101.58/ha and €88.88/ha on the remaining 35 hectares. A maximum 

payment per farm of €4,126.60 was also introduced. A maximum payment per farm was 

applied to MSH and LSH areas in 2004, €3,999.60 for MSH areas and €3,428 for LSH areas.  

In 2009 the upper limit was reduced from 45 hectares to 34 hectares for both MSH and LSH 

areas. Mountain type grazing remained at an upper limit of 45 hectares. Other conditions 

attached to eligibility for Compensatory Allowances included:  

 Must be aged 18 or over 

 Must have a herd/flock number issued by the Dept. of Agriculture and Food 

 Occupy and farm a minimum of 3 hectares of forage land in disadvantaged area. 

 Reside within 70 miles of the holding by road 

 Undertake to remain in farming for 5 years from the first payment of the 

compensatory allowance 

 Comply with the code of Good Farming Practice and EU hormone Directives 96/22 

and 96/23 

 Meet a minimum stocking level of 0.15 LU/ha based on the relevant forage area 

claimed on your application 

 Must own, possess and hold and maintain for at least 4 months of the year the 

livestock required to maintain the minimum stocking levels. 

Table 2.4 provides a brief summary of the payments available to farmers in Disadvantaged 

areas from 1983 – 2000. If these payments seem complicated, they were. All payments in 

have been converted to euros using a conversion rate of  £1 = €1.27, and are rounded to the 

nearest pound or euro. 
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 Table 2.4. Summary of Disadvantaged Area Payments 1983 - 2000 

Disadvantaged Area Payments 

Status Animal 

Type 

Conditions 1983-1986 1987-1988 1989-1991 1992-2000 

       

       

MSH Cattle 

Headage 

First  8 LU £32 - (€41) £32 - (€41) £32 - (€41) £40 - (€51) 

  9-30 LU £28 - (€36) £28 - (€36) £28 - (€36) £28 - (€35) 

 Beef Cow First 8 LU  £70 - (€89) £70 - (€89)  

  9-30 LU  £66 - (€84) £66 - (€84)  

  40 cows    £84 - 

(€106) 

       

       

LSH Beef Cow First 10 cows £32 - (€41) £70 - (€89) £70 - (€89)  

  11-28 cows £28 - (€36) £66 - (€84) £66 - (€84)  

  30 cows    £75 - (€95) 

       

       

Mountain 

Areas 

Sheep 

Headage 

First 150 ewes £9 - (€12) £9.50 - (€12) £9 - (€12)  

  151-200 ewes £6 - (€8) £6.50 - (€8) £6 - (€8)  

  First 200 ewes    £10 - (€13) 

       

       

All Areas  Suckler Cow- 

no limit 

£25 - (€32) £36 - (€46) £51 - (€65)  

  Calf Premiums  £7.36 - (€9)   

  Beef Derogation     

  Max 50 head  £15 - (€19)   

  Max 90 head   £34 - (€44)  

  Ewe Premiums  £20 - (€25) £20 - (€25)  

  Replaced by MacSharry reform payments 1993  

MSH More Severely Handicapped. LSH Less Severely Handicapped. LU Livestock Unit. 

At present there are plans to restrict the definition of Less Favoured Areas to reflect areas of 

agronomic disadvantage rather than socio-economic disadvantage. 

MacSharry Reforms in 1992 

While milk quota helped to ease the budgetary pressure on dairy supports, the cost of 

supporting the beef sector increased as dairy farmers converted more of their land to beef 

production, resulting in Europe moving from a net importer to a net exporter of beef (Silvis 
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and Lapperre, 2010). Ireland however has long been a significant net exporter of beef. 

Budgetary pressures resulted in a stabilizer mechanism being implemented to limit growth in 

EU expenditures on the CAP to be limited to 75% of the growth in EU GNP. 

In addition to budgetary pressures, the reforms that took place in 1992, known as the 

MacSharry reforms also arose out of pressures from trade partners as part of the GATT/WTO 

Uruguay round. This was due to the trade distorting impact of these policies. 

The objective of these reforms was to introduce a set of direct payments to compensate 

farmers for the reduction in direct market supports. Although these instruments were mainly 

introduced post 1992, a number of premia payments as they were known were introduced in 

1980’s, including a suckler cow premium in 1980 and a ewe premium in 1989 (Frawley and 

Keeney, 2000). 

Eight specific premia schemes were included: 

 Suckler Cow 

 Special Beef 

 Deseasonalisation slaughter premium 

 Extensification 

 Ewe 

 Calf Processing 

 Arable Crops 

 Set-aside 

The schemes had varying limits in relation to the overall level of payments. Suckler cow, ewe 

and arable payments were restricted to a quota dependent upon pre-1992 levels of production. 

Farmers received individual tradable quotas for suckler cows. There was no quota for special 

beef premia, which was paid in two instalments when the animal was 10 months and 22 

months old, a farmer was limited to claiming the payment for 90 male animals and was paid 

at £90 per head. The Deseasonalisation premium aimed to provide an incentive to increase 

the proportion of cattle slaughtered in the off-season January-June. The Extensification 

premium meanwhile was paid at a rate of £30 per male animal or suckler cow if a stocking 

rate of 1.4 per hectare or lower was achieved. The calf processing premium was a short lived 

payment, paid at £91 per male calf sent for slaughter before 20 days old. Set-aside related to 

the proportion of land to be kept fallow in order to receive premia. From 2000 it was set at 
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10% of available land. All of these instruments were financed 100% out of EU FEOGA 

funds.
7
 

As part of the MacSharry reforms in 1992, incentives were introduced to protect the 

environment, with the introduction of the Rural Environmental Protection Scheme in Ireland 

in 1994. This scheme was voluntary, although initially limited to 40 acres it was eventually 

expanded across 4 different versions of the programme.  

Berlin Agreement –Agenda 2000 

The Berlin Agreement in 1999 reduced support prices for agricultural beef, cereal and dairy 

commodities. 

Measures included 

 An increase in milk quota by 2.9% from 2000.  

 A reduction in the intervention price for milk by 15% to be compensated by a direct 

payment of 2 cent per litre 

 The intervention price for beef was to be reduced by 20%, compensated by increases 

in the Special Beef premium to £118 from £90 per head, an increase of the suckler 

cow premium from £140 to £176 per head and the introduction of a slaughter 

premium of £63 per animal 

 Intervention prices for cereals were to be reduced by 15% with 50% of the loss being 

compensated by direct payments. Compulsory set aside was introduced of 10% for all 

cereal farms greater than 15ha. 

Table 2.5 details the trends in CAP expenditures over the period of the MacSharry reforms 

and the Berlin Agreement, with rapidly falling expenditures on export subsidies and market 

support, replaced by direct payments. Another noteworthy point is the rise in rural 

development expenditures rising from 8% of total expenditures in 1992 to over 20% in 2004. 

These exclude disadvantaged area payments, agri-environmental payments, productivity 

enhancing initiatives such as retirement schemes and rural development transfers as part of 

the LEADER programme. 

  

                                                 
7
 FEOGA, Fonds Europeen d'Orientation et de Garantie Agricole (French: European Agricultural Guidance& 

Guarantee Fund) 
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 Table 2.5. Trend in Expenditures on CAP 1992-2004 

Year % of overall 

CAP Budget 

Devoted to 

Export 

subsidies 

% of overall CAP 

Budget Devoted to 

Market support 

% of overall 

CAP Budget 

Devoted to 

% of overall CAP 

Budget Devoted to 

Rural development 

% of EU 

GDP 

Devoted to 

CAP 

1992 9.5 15.9 5.9 2.9 0.6 

1993 10.2 13.6 10.3 3.8 0.7 

1994 8.2 7.6 17.1 3.9 0.6 

1995 7.8 5.4 20.5 4.5 0.6 

1996 5.7 6.6 25.0 5.8 0.6 

1997 5.9 7.1 25.7 6.2 0.6 

1998 4.8 6.4 25.6 6.2 0.6 

1999 5.6 5.4 25.9 8.2 0.6 

2000 5.6 5.1 25.5 5.6 0.5 

2001 3.4 6.3 28.0 7.9 0.5 

2002 3.4 6.5 28.8 7.4 0.5 

2003 3.7 6.3 29.7 7.8 0.5 

2004 3.4 5.1 29.8 9.6 0.5 

Source DG-Agriculture 

Fischler Reform - 2003 CAP Midterm Review 

The Fischler reforms in 2003 focused on further increasing the market orientation of the CAP 

by allowing for the decoupling of distortionary farm support payments from production. An 

aim of these reforms was to strengthen the EU position in the World Trade Organisation 

(WTO) negotiations. However, a consequence of the introduction of historical payment 

schemes has been the preservation of the scope and distribution of EU budgetary funds across 

Member States and between farmers. 

The main policy reform was the introduction of the Single Farm Payment, the Single 

Payment Scheme. This payment as outlined above was decoupled from production. A number 

of payment designs were possible: 

 The historic method produces a payment that is a function of historic entitlements and 

was the method chosen by Ireland. It does not produce a flat rate payment as historical 

entitlements will depend upon historical production levels 

 The regional flat rate where farmers received the same rate per hectare as all other 

farmers in the same region. 

 The hybrid approach which combines both. 

The advantage of the SFP is that in theory they have no distortionary impacts as the amount 

of payment is independent of actual production. However (Silvis and Lapperre, 2010) outline 

a number of reasons why the payments may still influence behaviour to some extent: 



  

48 

 

 Although production does not influence the payment, the payment will influence 

farmers’ incomes and so may induce an income or wealth effect. 

 As many farms operate at a loss, the payments slow down restructuring by allowing 

farms continue to operate at a loss. 

 Farmers are risk averse. The flat rate payments increase the proportion of reliable 

income and reduce the proportion of volatile income subject to market prices and 

weather risk etc. 

 To a large extent (although not exclusively), entitlement depends upon land, the 

availability of these payments may end up being capitalised in the value of land and 

thus affect property prices, which may affect the relative prices faced by farmers. 

 It may also enhance liquidity allowing for more investment. 

An additional aspect of the payment structure was a degree of conditionality known as cross-

compliance. This requires farmers to meet a number of pre-defined standards in relation to  

 Statutory Management Requirements 

 Good Agricultural and Environmental Conditions  

 Preservation of the area of permanent pasture at reference levels 

These objectives contributed to both the environmental sustainability of agriculture and 

improving the level of public support for the CAP. 

There were also increases in policies targeted at restructuring, environmental protection and 

territorial based rural development programmes, the Pillar II programmes. The Fischler 

reforms also saw the move away from support payments and programmes being entirely 

financed by the EU budget to incorporate a degree of national co-financing for Pillar II 

programmes such as REPS and LEADER.  

Table 2.6 outlines the trend in CAP supports from 2005-2008. We see a decline in total 

expenditures falling from a peak of 0.7% of EU GDP in 1993 to 0.4% in 2008. Decoupled 

payments have largely replaced direct income supports. In terms of market supports, export 

subsidies were almost entirely withdrawn, but there was still a residual (although 

proportionally falling) expenditure on market support. 
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 Table 2.6.  Trends in Expenditures on CAP 2005-2008  

 % of overall 

CAP Budget 

Devoted to 

Export 

subsidies 

% of overall 

CAP Budget 

Devoted to 

Market 

support 

% of overall 

CAP Budget 

Devoted to 

Direct aids 

% of overall 

CAP Budget 

Devoted to 

Decoupled 

payments 

% of overall 

CAP Budget 

Devoted to 

Rural 

development 

% of EU 

GDP Devoted 

to CAP 

2005 3.1 5.3 32.3 1.4 10.1 0.5 

2006 2.5 5.6 18.1 15.9 11.3 0.5 

2007 1.4 4.0 6.7 30.4 10.9 0.4 

2008 0.9 4.5 6.2 31.4 10.5 0.4 

Source DG-Agriculture 

There was another mid-term review of the CAP in 2008, known as the Health Check paved 

the way for the elimination of production controls (e.g. quota) within the dairy sector.  

Future of CAP Reform 

A new round of CAP reform has been negotiated and will continue for the next 7 year EU 

budget from 2013 to 2020. Legislative proposals on the future of CAP include budgetary 

proposals (known as Financial Perspectives) to be applied for the entire EU budget during 

this time. It is proposed that the CAP should focus on its core activities with EUR 317.2 

billion allocated to Pillar I and EUR 101.2 billion to Pillar II over the 2014-2020 period.  

The Pillar I and Pillar II funding is complemented by additional funding of EUR 17.1 billion 

consisting of EUR 5.1 billion for research and innovation, EUR 2.5 billion for food safety 

and EUR 2.8 billion for food support for the most deprived persons, as well as of EUR 3.9 

billion in a new reserve for crises in the agricultural sector and up to EUR 2.8 billion in the 

European Globalization Adjustment Fund, thus bringing the total budget to EUR 435.6 

billion over the 2014-2020 period (Commission, 2011) 

The most recent CAP reform proposals contain a number of changes. These changes come 

under the headings of changes in Direct Payments, Market Supports, Horizontal regulations 

and Rural Development. New provisions governing Direct Payments include a National 

Ceiling, in Ireland’s case the national Single Farm Payment ceiling is €1.217 billion in 2014, 

falling to €1.211 billion in 2019 (average €1.214b). The basic payment option chosen by 

Ireland is partial convergence which aims to increase payments below 90% of national 

average by 1/3 of the difference between their current payment and 90% of the national 

average by 2019. This will be financed by proportional decreases in payments above the 

average – i.e. the highest payments will be reduced most. 
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The National Reserve will be financed by a linear cut in the first year of up to 3% of the 

Basic Payment Scheme. The National reserve will be used to finance allocation of 

entitlements to young/ new farmers or to prevent land abandonment or to provide general top-

up on a permanent basis to all farmers if not needed for other purposes. There is a new Green 

payment requires farmer to meet 3 criteria: Crop diversification; Permanent Grassland and an 

Ecological Focus Area.  

Young Farmers below 40 years of age, and newly set up, will receive a 25% top-up, on up to 

25 hectares /national average (32 hectares in Ireland), for five years, using up to 2% of 

national ceiling.  

The Less Favoured Areas payments are to be replaced by an Areas of Natural Constraint 

(ANC) using up to 5% of national ceiling. This is in addition to the payment in the Rural 

Development Regulation. Areas of natural constraint are to be delineated according to 8 

biophysical criteria at the Local Administrative Units (LAU2)
8
 level; Qualification threshold 

of 60% of area affected by handicap; There is also an Option for member states to include an 

additional 10% of agricultural land area as having specific handicaps and for digressive 

payments for areas no longer qualifying. 

2.4. Profitability of Cattle Enterprises – A Gross Margins Analysis 

This section focuses on the profitability of beef enterprises. Measuring profitability is 

complicated by the fact that many farms have multiple enterprises, making it difficult to 

allocate fixed costs and some subsidies across enterprises.  

At a European level there is a wide diversity of production structures and systems. To make it 

easier to analyse the structural characteristics and economic results of the agricultural 

holdings, an appropriate community classification of the agricultural holdings per type of 

farming and economic size class has been developed. Classification of holdings is based on 

their type of farming and economic size. The determining of these two elements is based on 

the Standard Output
910

 of the various types of agricultural production. The typology is 

                                                 
8
 Local Administrative Units correspond to European Statistical Territorial Units (NUTS) regions  

9 The "standard output" (SO), of an agricultural product (crop or livestock) is the average monetary value of the 

agricultural output at farm-gate price. The SO excludes direct payments; value added tax and taxes on products. 
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arranged in a way that homogeneous groups of holdings can be assembled in a greater or 

lesser degree of aggregation.  

As part of European Farm Accountancy Data Network (FADN), the Teagasc NFS applies a 

European typology to farm types in Ireland with one addition The Standard Output 

methodology only allows for one cattle system specialist cattle, rearing and fattening 

combined. In light of the Irish situation where weanling production comprises a large cohort 

of the farming population, a re-classification of cattle farms has been carried out. Where more 

than 50% of the SO is attributed to the suckler herd the farm is classified as Cattle Rearing. 

Cattle finishing farms are classified as Cattle Other where less than 50% of the SO is 

attributed to the suckler herd.  

The focuses of this research is on farms that are defined as Cattle Rearing (mostly suckler) 

and Cattle Other (mostly finishing) as defined above. 

  

                                                                                                                                                        
The Member States calculate regional SO coefficients for each product as average values over the reference 

period. 

 

10 Since 1985, the typology of the agricultural holdings was based on standard gross margins (SGM) calculated 

taking into account the gross output and the subsidies, as well as certain deductible specific costs. In the 

meantime the common agricultural policy has drastically changed and the majority of the direct payments have 

been decoupled. Due to this decoupling of direct payments since 2005, it was not possible to maintain the 

previous typology (Commission decision 85/377/EEC) based on SGM. A SGM without subsidies could be 

negative and therefore cannot be used as classification criteria. Therefore, a new typology has been established. 
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Components of Gross Margin 

 Gross Margin breakdown Figure 2.6.

 

Gross Output: Gross output for the farm is defined as total sales less purchase of livestock, 

plus value of farm produce used in the house, plus receipts for hire work, services, fees etc. It 

also includes net change in inventory, which in the case of cows, cattle and sheep is 

calculated as the change in numbers valued at closing inventory prices. All non-capital 

grants, subsidies, premiums, headage payments etc., are included in gross output. They are 

allocated to the enterprise in the year in which they are paid (Teagasc NFS). 

Direct Costs: costs directly incurred in the production of a particular enterprise, e.g., 

fertilisers, seeds and feeding stuffs (Teagasc NFS). 

Gross Margin: Gross Margin = (Gross output) – (Direct costs). 

Family Farm Income: Family Farm Income = (Gross output) - (Direct costs + Overhead 

costs). 
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Family Farm Income represents the total return to the family labour, management and capital 

investment in the farm business. Overhead costs are those which cannot be directly allocated 

to a specific farm enterprise and are sometimes referred to as fixed costs. Grants and 

discounts which reduce expenditure, rather than contribute to gross output, will have been 

deducted (Teagasc NFS). 

Gross Output 

The analysis of financial trends in cattle farms compares gross output per hectare on suckler 

farms and cattle finishing farms to the average gross output on all farms. As highlighted in 

Figure 2.7 Gross Output per hectare is lower on both cattle systems than the average Gross 

Output across all farm systems, which includes dairy, tillage and sheep enterprises. The 

increase in 2005 is explained by the payment system in that year where farmers received full 

payment of all subsidy payments for 2005 as well as a percentage of payments held over form 

2004. In general farmers did not receive the full subsidy payments in the year they were due, 

2005 was somewhat different in that this was the first year of the Single Farm Payment but 

farmers were still due a percentage of the payment due to them from 2004. 

 Gross Output Per Hectare Comparison Figure 2.7.

 

Source: Teagasc NFS  

But gross output is only a starting point; a more relevant figure in the financial trends on 

cattle enterprises over time is the gross margin which as explained above is Gross Output – 
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Direct Costs. Trends in costs over time show a slightly different picture; on average cattle 

farms both suckler and finishing farms have higher costs when compared to the average costs 

on all farms. Figure 2.8 makes the comparison of the percentage of Direct Costs Gross 

Output. 

 Direct Costs as a Percentage of Gross Output Comparison Figure 2.8.

 

Source: Teagasc NFS  

In particular high costs in relation to suckler beef production highlights the inefficient type of 

beef production associated with this enterprise. Since the increases in suckler cow numbers 

can be attributed to policy incentives associated with keeping these type of animals, the 

policies themselves can be associated with promoting an inefficient system, which could be 

described as a high cost low profit enterprise. Negative net margins have become a regular 

occurance on many small suckler farms, a trend that can be traced back in the data to the 

MacSharry era when “coupled” payments were in place.  
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 Table 2.7. Farm Financial Results by System of Farming 

 2002 2010 

System Dairying Cattle 

Rearing 

Cattle 

Other 

Dairying Cattle 

Rearing 

Cattle 

Other 

Overall Results (€).          

Gross Output 87720 21579 28066 131717 28296 34501 

of which- Land/Quota Let 230 237 1454 95 128 296 

Direct Payments 9223 10867 13981 20751 14152 15573 

- Direct Costs 33118 6486 8794 47600 9656 11920 

= Gross Margin 54602 15093 19272 84117 18640 22580 

- Overhead Costs 26406 7360 9720 39684 11617 12905 

= Family Farm Income 28196 7733 9552 44432 7023 9676 

Market Income (FFI-DP). 18973 -3134 -4429 23681 -7129 -5897 

Net Sales & Receipts 87358 21508 27061 130146 30013 35898 

- Current Cash Expenditure 51523 11486 15267 76152 17867 20946 

= Cash Income (approx.). 35835 10022 11794 53994 12146 14953 

- Net New Investment 9476 2165 3242 11516 2407 2755 

= Cash Flow 26359 7857 8552 42479 9739 12197 

Asset Values (€).             

Machinery 24491 7051 9699 46302 14969 17633 

Livestock : Breeding 46678 14450 8264 67750 18669 8298 

Trading 18318 8137 23645 19686 10040 26634 

Land & Buildings 420651 198784 322377 826528 464196 555732 

Gross New Investment (€). 10443 2722 3994 13627 3158 3717 

Loans Closing Balance (€). 35720 4567 7264 61012 7647 8183 

       

Source NFS  

Table 2.7 compares the financial results of Cattle Rearing systems and Cattle Other systems 

to the financial results on Dairy systems in 2002 and 2010. The most startling figure in this 

Table is Market Income. This is calculated as Family Farm Income – Direct Payment. What it 

shows is that both cattle systems are making a market loss. That is, without direct payments 

neither of the cattle systems are covering the costs of production from market income. 

Without direct payments these enterprises are economically unviable. It is not surprising 

therefore that off farm employment plays such a vital role on these farms. 

Table 2.8, Table 2.9 and Table 2.10 provide a little more detail on the demographics of farm 

systems and include farm size and stocking rates. By comparing these three systems it is 

obvious that on average cattle system farms are smaller than the average farm size and that 

suckler farms are on average smaller than finishing farms. On average cattle farms are also 

more extensive in that they have lower stocking rates than the average stocking rates across 

all farm types. Of the two cattle systems the Suckler Farms are the smallest and least 

intensive of all farm systems.   
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 Table 2.8. All Farm Enterprises 

 Gross 

Output 

Per Ha 

Gross 

Margins 

Per Ha 

Family 

Farm 

Income 

Per Ha 

Direct 

Costs Per 

Ha 

Overhead 

Costs Per 

Ha 

Stocking 

Rate 

UAA_SIZE Direct 

Costs/Gross 

Output 

Overhead 

Costs/Gross 

Output 

Total 

Costs/Gross 

Output 

1995 1118.61 730.43 387.66 388.18 342.77 1.52 28.23 0.37 0.35 0.71 

1996 1156.66 772.09 436.49 384.57 335.59 1.52 32.18 0.32 0.31 0.63 

1997 1097.40 752.86 421.54 344.55 331.32 1.52 32.85 0.30 0.31 0.62 

1998 1133.80 765.22 417.26 368.58 347.96 1.56 32.86 0.32 0.32 0.64 

1999 1043.42 660.06 321.53 383.36 338.53 1.51 33.26 0.37 0.35 0.73 

2000 1168.07 784.16 401.96 383.91 382.20 1.46 33.52 0.33 0.36 0.69 

2001 1245.81 846.05 454.72 399.76 391.33 1.43 35.74 0.32 0.36 0.67 

2002 1238.16 818.06 417.43 420.10 400.63 1.43 36.71 0.34 0.34 0.68 

2003 1218.01 797.65 409.22 420.36 388.43 1.43 36.03 0.34 0.34 0.69 

2004 1243.41 816.53 400.73 426.88 415.80 1.39 36.29 0.34 0.36 0.71 

2005 1462.49 1029.77 599.93 432.72 429.84 1.39 37.38 0.29 0.30 0.59 

2006 1323.43 890.15 453.68 433.28 436.47 1.34 35.50 0.32 0.35 0.67 

2007 1385.80 943.93 485.71 441.87 462.84 1.32 37.42 0.33 0.37 0.70 

2008 1414.75 919.63 418.11 495.12 501.51 1.32 36.96 0.36 0.39 0.75 

2009 1221.77 746.08 300.90 475.69 445.18 1.28 37.10 0.39 0.39 0.78 

2010 1397.91 912.44 425.41 485.47 487.04 1.27 38.10 0.35 0.38 0.73 

2011 1533.53 1026.54 539.04 506.99 487.51 1.25 40.20 0.33 0.35 0.68 

2012 1704.00 1069.16 530.54 634.84 538.62 1.35 47.14 0.36 0.34 0.70 

2013 1784.77 1069.56 516.59 715.21 552.97 1.38 47.59 

0.39 

0.35 0.74 

 Table 2.9. Cattle Other Farms (Cattle Finishing Farms 
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year Gross 

Output Per 

Ha 

Gross 

Margins 

Per Ha 

Family 

Farm 

Income 

Per Ha 

Direct 

Costs Per 

Ha 

Overhead 

Costs Per 

Ha 

Stocking 

Rate 

UAA_SIZE Direct 

Costs/Gross 

Output 

Overhead 

Costs/Gross 

Output 

Total 

Costs/Gross 

Output 

1995 825.78 545.31 267.27 280.47 278.04 1.49 22.22 0.39 0.38 0.77 

1996 782.53 534.11 284.98 248.42 249.13 1.41 25.50 0.32 0.34 0.66 

1997 784.56 546.89 279.42 237.68 267.47 1.46 26.24 0.31 0.34 0.65 

1998 867.21 611.41 335.57 255.80 275.83 1.55 26.11 0.31 0.34 0.66 

1999 753.47 477.79 208.54 275.68 269.25 1.46 26.51 0.37 0.37 0.74 

2000 888.51 596.50 276.91 292.00 319.59 1.41 27.17 0.33 0.39 0.73 

2001 983.43 671.18 317.72 312.25 353.45 1.40 29.43 0.33 0.40 0.73 

2002 1050.51 734.58 358.62 315.93 375.96 1.31 31.01 0.33 0.38 0.71 

2003 885.79 577.38 235.50 308.40 341.89 1.36 29.44 0.36 0.41 0.77 

2004 901.17 589.79 229.88 311.38 359.91 1.33 29.94 0.36 0.42 0.78 

2005 1253.09 942.25 562.66 310.85 379.58 1.34 30.39 0.25 0.30 0.56 

2006 1055.20 734.57 361.28 320.63 373.29 1.28 29.85 0.31 0.36 0.67 

2007 1042.60 712.86 316.54 329.73 396.32 1.27 32.86 0.33 0.40 0.73 

2008 1146.11 774.15 340.63 371.96 433.52 1.30 31.03 0.33 0.40 0.73 

2009 1024.90 645.00 254.43 379.89 390.57 1.24 30.88 0.39 0.40 0.80 

2010 1086.11 702.06 294.48 384.05 407.58 1.22 31.59 0.36 0.40 0.76 

2011 1228.04 829.35 396.22 398.69 433.14 1.24 33.83 0.33 0.36 0.69 

2012 1328.01 853.12 388.83 474.89 464.29 1.30 43.38 0.36 0.37 0.73 

2013 1407.07 843.82 365.37 563.25 478.44 1.39 40.25 0.39 0.35 0.74 
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 Table 2.10. Suckler Farms (Cattle Farms). 

year Gross Output 

Per Ha 

Gross 

Margins Per 

Ha 

Family 

Farm 

Income Per 

Ha 

Direct Costs 

Per Ha 

Overhead 

Costs Per 

Ha 

Stocking 

Rate 

UAA_SIZE Direct 

Costs/Gross 

Output 

Overhead 

Costs/Gross 

Output 

Total 

Costs/Gross 

Output 

1995 775.25 543.25 315.67 232.00 227.58 1.27 18.20 0.31 0.32 0.62 

1996 812.54 594.34 367.65 218.20 226.69 1.32 22.00 0.28 0.30 0.58 

1997 790.91 567.81 337.01 223.10 230.80 1.39 23.89 0.28 0.30 0.58 

1998 778.09 545.22 293.44 232.88 251.78 1.37 24.38 0.30 0.34 0.63 

1999 721.06 461.92 196.91 259.15 265.01 1.30 24.55 0.40 0.41 0.81 

2000 843.86 581.76 300.26 262.10 281.50 1.26 24.30 0.31 0.37 0.68 

2001 831.85 585.84 298.20 246.00 287.64 1.23 27.21 0.31 0.40 0.71 

2002 878.79 591.20 300.35 287.58 290.85 1.19 26.73 0.34 0.36 0.70 

2003 868.51 584.82 285.59 283.69 299.23 1.18 26.16 0.33 0.36 0.70 

2004 853.55 580.60 270.50 272.95 310.10 1.14 26.94 0.34 0.39 0.72 

2005 1096.30 797.79 461.54 298.51 336.25 1.18 27.56 0.28 0.31 0.59 

2006 932.04 632.72 299.29 299.32 333.42 1.14 27.58 0.33 0.37 0.70 

2007 941.49 639.94 265.32 301.55 374.63 1.14 31.22 0.34 0.44 0.78 

2008 985.26 637.76 230.10 347.51 407.66 1.13 29.79 0.40 0.49 0.89 

2009 903.22 572.58 223.82 330.64 348.76 1.14 29.67 0.38 0.40 0.77 

2010 931.78 599.22 220.42 332.57 378.79 1.07 31.94 0.37 0.42 0.79 

2011 1008.38 684.65 317.88 323.73 366.77 1.03 31.03 0.32 0.37 0.70 

2012 1151.21 758.81 337.13 392.40 421.68 1.17 34.95 0.34 0.38 0.72 

2013 1077.11 662.71 251.82 414.40 410.89 1.11 38.09 0.39 0.41 0.80 
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2.5. The Contribution of the Beef Sector to the Irish Economy 

In 2014, Gross Agricultural Output (GAO) was valued at EUR 7.06 billion (DAFM, 2015). 

The dairy sector accounted for the largest share of GAO at 35.2%, while the beef category 

accounted for 33.9%. Irish beef production is predominately a grass based system, with 

583,000 tonnes of beef produced in 2014. In 2014, Ireland exported an estimated 524,000 

tonnes of beef worth approximately EUR 2.27 billion. This accounts for almost 90% of net 

beef output, making Ireland the largest beef exporter in the EU and fourth largest in the world 

in terms of the percentage of output exported. In 2014, 237,000 cattle were exported live 

from Ireland worth approximately EUR 172 million. It is obvious from these figures that the 

beef processing industry plays a significant role in value added.  

 Live Cattle and Processed Beef Exports  Figure 2.9.

 

 Source: CSO 2015 Exports of Cattle and Beef by State, Year and Statistic. 

Trends in beef exports have remained relatively stable since 2001 with the export of live 

cattle a little less so. The decrease in live cattle exports in 1997 may be attributed to the BSE 

outbreak in the UK in 1996, similarly the drop in 2001 corresponds to the foot and mouth 

outbreak around that time. Revenue from these two export streams are very different, 

exporting processed beef is a high value added commodity that provides additional 

employment for those working in the processing industry.  
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2.6. Summary 

In this chapter we have outlined the structural, financial, economic and policy trends in Irish 

Cattle farms over the last thirty years. While the cattle sector remains the largest agricultural 

sector in Ireland and is important in terms of international exports, at farm level a high 

dependence on direct payments and an increasing importance of off farm employment are 

indicative of a sector where low profitability levels are the order of the day.  

When compared to the more profitable tillage and dairy sectors, cattle farms are smaller and a 

higher percentage of cattle farmers have off farm employment. Within the wider economy, 

the contribution of agriculture to Gross National Product (GNP) has fallen from 18% in the 

1970’s to 2.5% today.  
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Chapter 3. Theoretical Chapter  

In this chapter the theoretical framework for our empirical analysis is discussed. The 

methodology is neo-classical consumer choice theory where individuals make decisions in 

relation to consumption and leisure to maximize their utility. This chapter investigates the 

theoretical implications arising from non-linear or piece-wise linear budget constraints, which 

create a number of difficulties for empirical research, but also provide opportunities for 

investigating the behavioural responses of individual farmers to non-linear incentives. Both 

the difficulties and the opportunities are outlined in this chapter. 

Introduction 

The methodology for this thesis is utility maximization consumer choice theory where 

individuals make decisions in relation to consumption and leisure. Individual preferences are 

represented by indifference curves which reflect all the different bundles of two goods which 

the consumer is indifferent to. The slope of the indifference curves is determined by the 

consumer’s preferences over the two goods, that is the Marginal Rate of Substitution (MRS) 

or the amount of one good that a consumer must give up to get an additional unit of the other 

good while remaining equally satisfied. This relationship changes according to the law of 

diminishing marginal utility. The law of diminishing marginal utility states that as more of 

the good is consumed, the additional satisfaction from another unit of that good will 

eventually decline. Due to the law of diminishing marginal utility, the indifference curves 

between two goods are convex to, and radiate out from the origin (Deaton and Muellbauer, 

1980, Phlips, 2014). 

However indifference curves only reveal the different combination (both attainable and 

unattainable) of the two goods that an individual may consume while keeping utility or 

satisfaction constant. To maximize utility, information in relation to a feasible combination of 

the two goods or what the individual can afford is also needed. This is typically referred to a 

as budget constraint and depicts all the different combinations of the two goods that are 

possible given the level of income available. In the case of two normal goods where it is 

assumed individual agents prefer more of both goods, budget constraints are downward 

sloping and linear. Assuming that the entire budget is consumed, an individual maximizes 

his/her utility at the intersection of the highest indifference curve and the budget constraint. 
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This research is interested in the stocking rate decisions of Irish cattle farmers when faced 

with non-linear budget constraints. Linear budget constraints imply linear demand curves; 

however non-linear budget constraints lead to non-linear utility functions and in turn non-

linear demand curves. Demand functions where constraints are non-linear, increase the 

difficulty in estimating the function (Moffitt, 1990) The difficulties associated with a non-

linear constraint are outlined in Section 3.7. 

The budget constraint for a cattle farmer is a combination of market income, which we 

assume is linear and subsidy income which is non-linear. Many government policies both 

taxes and transfers create non-linear or piece-wise linear budget constraints. In particular, the 

behavioural responses along the intensive margin of farmers to the non-linear incentives 

associated with coupled subsidy payments of the MacSharry era (1993-2004) are 

investigated. To investigate the behavioural responses, bunching theory frequently applied in 

labour and public policy economics to uncover the behavioural responses of labour supply to 

changes in the tax schedule, is applied (Hausman, 1985, Moffitt, 1990, Saez, 2010).  

Bunching Theory has its roots in individual preference and indifference theory. If individual 

preferences are convex and smoothly distributed in the population, workers will choose to 

supply hours of work up to a point where marginal utility from income equals the marginal 

disutility of labour. Utility maximizing agents must be on a linear part of the budget set or at 

a convex kink point (Saez, 2010). This does not mean that all agents will make identical 

choices even when they are faced with an identical constraint. Data always show that because 

of individual preference heterogeneity, a set of observationally-equivalent agents, when faced 

with an identical constraint, will choose to spread themselves over different points along that 

constrain (Moffitt, 1990).  

To look for evidence of bunching at or around a threshold or cut-off point the simplest 

method is to plot the distribution and visually examine the data. This distribution may be 

hours of work (as in the tax literature) or in our case the stocking rate of the farm.  

The chapter will proceed as follows: Section 3.1 sets out the basic consumer choice theory 

with linear constraints and outlines the alternative model of choice applied in this thesis. 

Section 3.2 introduces the concept of non-linearity and piece wise linear or kinked budget 

constraints Section 3.3 introduces a notched budget constraint Section 3.4 explains the 

reactions of individuals with different levels of skill/ability. Section 3.5 suggests a functional 
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form for the utility maximization problem. Section 3.6 highlights the many difficulties which 

non-linearities create for empirical research Section 3.7 introduces the concept of bunching 

theory and how this methodology applies to this research. Section 3.8 outlines how 

optimization frictions might affect the behavioural response of individual agents. Section 3.9 

introduces the data source on which the empirical research in this thesis is based. 

3.1. The Basic Set Up 

The effect of agricultural subsidies on stocking rate decisions is investigated using a model of 

consumer choice. It is assumed that each farmer has a given set of preferences over 

allocations of consumption and leisure. The farmer also has a fixed amount of time which 

leads to a labour-leisure trade-off for each farmer (Ahearn, 2006). The standard utility 

function representing preferences can then be written as  

                  

Where L is the total time endowment, l is labour supply and x is consumption. In this 

framework leisure is then L – l. Labour is assumed to be unpleasant for the individual which 

implies that as labour increases utility decrease, that is 
  

  
   . We also assume that an 

increase in consumption will increase utility, that is 
  

  
  . 

  Standard Model Figure 3.1.

 

Source: Adapted from Hindriks and Myles, 2006 
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The indifference curves and the budget constraint are as standard for utility maximization as 

shown in Figure 1. In this standard labour supply decision where t is the constant rate of tax 

the budget constraint is px = [1 – t]wl , where p is the price of the consumption good, w is the 

wage rate and l is labour supply. This results in a downward sloping budget constraint with a 

slope ([1 – t]wl)/p. The optimal choice is at the tangency of the budget constraint and the 

highest attainable indifference curve, this results in consumption x* and leisure L – l*.  

There is an alternative way to write the utility function. The standard model assumes each 

individual makes a choice between two goods subject to a downward sloping budget 

constraint that maximizes their utility. The choice may also be framed in terms of a trade-off 

between a good (consumption) and a “bad” (labour). In this framework, labour is represented 

as before tax income. In this thesis, labour is assumed to be a function of the stocking rate of 

the farm, and therefore before tax income is replaced by a stocking rate and consumption 

(after tax income) is a function of both market income which we assume is linear, and 

subsidy income which is non-linear.   

 Alternative Scenario Figure 3.2.

 

Source: Adapted from Hindriks and Myles, 2006 
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The choice problem in this alternative approach is shown in Figure 3.2. Z is Labour (Before 

Tax Income/stocking rate) where z = wl, w is the wage rate and l is labour supply. This 

implies      
 

 
 .  We can then define utility in terms of before tax income as  

      
 

 
   

Expressed in terms of income the budget constraint becomes px = [1 – t]z. An important 

feature of this alternative utility specification is that the budget constraint is not affected as w 

changes, so it is the same whatever wage rate the consumer earns, but the indifference curves 

do change since it is 
 

 
 that enter the utility function. 

 Income and Substitution Effects Standard Model (Wage increase) Figure 3.3.

 

Source: Adapted from Hindriks and Myles, 2006 

Figure 3.3 highlights the Income and Subsitiution Effects for an increase in the wage rate (or 

decrease in tax rate) in the standard model. In an agricultural setting, the wage rate is equated 

with a coupled subsidy payment (Ahearn et al., 2006). The move from a to c can be broken 

down into a substitution effect (a → b). and an income effect (b → c). The direction of the 

substitution effect can always be signed (negative), since it is given by a move around the 

indifference curve. In contrast the income effect cannot be signed: it may be positive or 

negative. Consequently the net effect is ambiguous, which in a labour supply senario implies 
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that an increase in the wage rate can rise or lower labour supply. This is the basic imbiguity 

that runs throughout the analysis of labour supply (Hindriks and Myles, 2006). 

In the alternative model Figure 3.4 an increase wages means that less additional labour is 

required to achieve any given increase in consumption. This change in the trade-off between 

labour and consumption causes the indifference curve through a point to pivot round and 

become flatter. This flattening of the indifference curves causes the optimal choice to move 

along the budget constraint (Hindriks and Myles, 2006). 

 Income and Substitution Effects Alternative Model (Wage increase) Figure 3.4.

 

Source: Adapted from Hindriks and Myles, 2006 

3.2. A More Complex System  

This section builds on the basic consumer choice theory in relation to utility maximization in 

a labour supply scenario with linear constraints. In reality many Government policies in 

relation to taxation or transfers result in non-linear budget constraints. Non-linear budget sets 

occur as a result of policy rules, typically as a result of taxes or transfers. For example, if the 

discontinuities are as a result of change in the tax rate, then beyond a certain threshold 

individual’s tax liability increases and after tax income drops. In the case of agricultural 

subsidy payments, income from direct payments increases up to a stocking rate limit where 

beyond these limits income from subsidies drops. The economic importance of this threshold 

is that it puts a kink into the budget constraint which introduces incentives for individuals to 

cluster or bunch, at or just before the threshold point. A kink is a change in the marginal rate 
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of taxation or agricultural subsidy payments. In the case of subsidy payments this occurs 

when payments are paid up to a threshold where beyond this threshold payment is still 

received up to the threshold cut-off point. 

 Kink Scenario Figure 3.5.

 

Source: Adapted from Hindriks and Myles, 2006 

Consider a set of consumers with differing preferences for labour supply a, b and c  in 

Figure 3.5 where some consumers locate at point a are unaffected by the kink and others who 

are located at point c face a reduction in consumption for the extra effort. However, it can be 

expected that a number of consumers will cluster or bunch at point b. The observation that 

consumers will bunch at point b is a common feature and reflects the fact that at c an extra 

unit of labour will receive a lower rate of net pay, since at point c there is an increase in the 

tax liability (or a decrease in the subsidy rate). It is therefore helpful to distinguish between 

interior solutions such as a and c and corner solutions such as b. Under assumptions of 

perfect information and where workers can easily adjust working hours to maximize both 

leisure and consumption those operating at interior solutions may increase or decrease hours 

worked, in contrast a consumer at b may be unaffected (Hindriks and Myles, 2006). 
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3.3. Further Complications 

The previous section highlights the case when kinks, changes in the marginal tax or subsidy 

rate are introduced into the budget constraint. This section highlights the case where the non-

linearities in the budget constraint are notches. 

As in the previous section policy rules and limits introduce non-linearities into the budget 

constraint of individual consumers. Kinks, as defined above, are a change in the marginal rate 

of tax or subsidy which results in a change in the slope of the constraint. Notches or cliffs are 

different to kinks as they result in a change in the average tax or subsidy rate. Notches 

therefore introduce a break in the budget constraint. Notches may take two forms, a pure 

notch or a proportional or kinked notch. A pure notch is defined where the marginal rate of 

tax or subsidy remains the same either side of the notch or break point, that is the slope of the 

constraint is the same either side of the cliff. On the other hand a proportional or kinked notch 

arises when the marginal rate either side of the break is different. Figure 3.6 highlights the 

difference between a notch and a kink as depicted in Figure 3.5. 

 Notched Budget Constraints Figure 3.6.

 

Source: Adapted from Kleven, 2013 

What is particularly useful for empirical research is that the notch is associated with a region 

of strictly dominated choice above the cut-off where individuals can increase both 
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consumption and leisure by moving to a point below the cut-off. As in the kinked scenario 

bunching is expected to occur directly before the notch since a notch introduces an incentive 

for moving from above the cut-off to a point just below the cut-off. This occurs because the 

notch creates an implicit marginal tax or subsidy rate of more than 100% over a short 

interval. Under the assumption of perfect information and where agents can easily adapt their 

behaviour, this dominated region should be completely empty under any preferences. In the 

literature this region is referred to as “a hole”. Figure 3.7 presents a density distribution with 

a notch point at z* and “a hole” after the notch. However these areas are more triangular in 

nature as the full effect of the decline in income reduces as agents move further to the right of 

notch point, eventually getting out of the sub optimal area where income is equivalent to pre 

notch levels.  

The inefficiencies of notches as highlighted by Kleven (2013) are that in a tax scenario they 

creating extremely strong price distortions, which induce large behavioural responses even 

when structural elasticities, are small. 

  Density Distribution with a Notch Figure 3.7.

 

Source: Adapted from Kleven, 2013 

A notched budget constraint does not affect individuals in the same way as a linear or a 

progressive (kinked) constraint. A linear tax or subsidy alters the relative price that everyone 

faces, and hence distorts everyone's behaviour. A progressive tax or subsidy imposes a small 
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excess burdens on individuals who exceed the threshold and enter a higher tax bracket. A 

notch, on the other hand, leaves the effective price unchanged except, of course, at the notch, 

where the price is undefined. That is, at the notch there is no unique solution to the 

maximization problem since the derivative at this point does not exist (the function cannot be 

differentiated at this point) and so the most important difference between a linear, a 

progressive and a notched system is that a notch imposes large excess burdens on a small 

number of people (Blinder and Rosen, 1984b). Because of this notches introduce a strong 

behavioural incentive to bunch over a relatively small group.  

Secondly, the observed density mass in the dominated region, “the hole”, is clear evidence 

that frictions or challenges exist in the system which might prevent individual agents from 

responding to these strong incentives. The key idea is that notches introduce strong 

disincentives for individuals to operate in this region since they could increase income and 

leisure by decreasing hours of labour. The conceptual advantage of notches over kinks is that 

we can visually inspect a given distribution to observe if bunching behaviour is present, 

which is evidence of a rational response. We can also analyse the characteristics of 

individuals operating in “a hole” to better understand the frictions or obstacles which prevent 

individuals from adapting their behaviour.  

3.4. Reactions of Individuals operating at different Skill Levels 

This section examines the reaction of individuals of differing skill levels on non-linear 

constraint. It is assumed that individuals with different skill levels will operate at different 

positions on the constraint and therefore will react differently to policy incentives which 

change the marginal return to labour.  

Consider a utility function  

   (  
 

 
 ), 

The model assumes all consumers have the same preferences over consumption and leisure 

but differ in their skill or ability levels. Recall in this scenario there are two commodities: a 

consumption good and labour. A consumer’s labour supply is denoted by l, and consumption 

by x. Each consumer is characterised by their ability or skill level s. If a consumer supplies l 

hours of labour they earn income of sl. The income of an individual with skill s is denoted by 

z(s) = sl(s) 
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In an agricultural setting income is a function of market income (linear) plus subsidy income 

(non-linear) and the labour (hours worked) is a function of the stocking rate of the farm. We 

assume farmers with a higher skill or ability operate at a higher stocking rate level. Since in 

the equation above z = sl, this is now adapted to z (earnings from both market and subsidies) 

is equal to the stocking rate of the farm. The level of skill determines at what stocking rate 

the farm operates therefore we can now think of z = sl as Earnings = (Skill).(Stocking Rate). 

The level of skill or farmer ability is important because in theory, where constraints are non-

linear we expect farmers operating at different positions along the constraint to react 

differently to marginal or average changes in the constraint.  

The case where policy rules introduce a kink into the constraint of individual agents is 

outlined in Figure 3.7. There are two individuals with different skill levels H & L. H 

represents the high skilled individual operating on a higher indifference curve than individual 

L the low skilled individual. Policy reform introduces a kink at Z*, the low skilled individual 

is unaffected by this policy change and remains operating at the pre-reform position. The 

high skilled individual is affected by the policy change and can no longer operate at the pre-

reform level; he moves to a lower indifference curve and operates at a new position where the 

indifference curve is tangential to the new constraint. In Figure 3.8 this position corresponds 

to the kink point Z* on the post reform constraint. This adjustment by individuals leads to the 

bunching scenario previously outlined.  

 Indifference Curves and Bunching, Kinks Scenario Figure 3.8.

 

Source: Adapted from Saez, 2010 
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Notches are conceptually different from kinks and cause a break in the budget set as opposed 

to a change in the slope. This occurs because an incremental change in stocking rates results 

in a discrete change in the level of subsidy income.
11

 Such a notch introduces an incentive for 

moving from a region above the cut-off to a point just below the cut-off, thereby creating a 

hole in the earnings distribution on the higher stocking rate side and excess bunching in the 

earnings distribution on the lower stocking rate side of the notch point. 

Kleven et. al. extended the kink framework of Saez (2010) to study tax notches in Pakistan 

and noted that the region of strictly dominated choice created by a notch is particularly useful 

in empirical research, since agents can increase both consumption and leisure by moving 

down below the cut-off point. They also point out that the dominated region should be 

completely empty in a frictionless world under any preferences. However observed density 

mass in this region is clear evidence that frictions exist. Figure 3.9 highlights the pre and post 

reform constraints when a policy change introduces a notch. As we have already seen in the 

kinked scenario the low skilled worker is unaffected by the policy change and remains at the 

same position on the constraint pre and post reform. The high skilled individual cannot 

operate at the pre reform position along the constraint and moves to a lower indifference 

curve, however as can be seen in Figure 3.8 this individual is indifferent between operating at 

Z* or at the interior solution Z
1
. (That is, the high skilled individual is indifferent between 

increasing his labour supply to a position where pre and post reform income remains the 

same or reducing the labour requirement and still receiving the same income). 

In this scenario, the region Z* → Z* + ∆Z
D
 is the region of strictly dominated choice “the 

hole” which in a frictionless world should be completely empty.  

  

                                                 
11

 This is the case where either a farmer qualifies for a payment by remaining below a certain stocking rate or 

exceeds the stocking rate limit and receives no payment at all. 
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 Indifference Curves and Bunching, Notched Scenario Figure 3.9.

 

Source: Adapted from Kleven, 2013 

Optimization frictions 

There are a number of reasons why optimization frictions occur and why individuals might 

operate in a strictly dominated region along their budget constraint. These frictions have been 

identified by Kleven (2013) as arising from three sources. Firstly heterogeneity in the 

structural elasticities, in other words the components of the utility specification as depicted in 

section 4. In the context of this thesis they include the elasticity of stocking rates or farmer 

ability, secondly frictions such as switching costs, information lags, biological lags etc. may 

exist. The third source of frictions arises when an extensive response may be required, but 

since we are only examining the intensive behavioural response we do not examine this 

option. Figure 3.10 highlights a number of different responses that may be required if 

individuals are to move from the strictly dominated area created by a notch.  
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 Optimization Frictions Figure 3.10.

 

Source: Kleven, 2013 

3.5. Further Specialization of the Utility Specification 

To provide some further insight a special form of the utility function described above is 

considered. It is assumed that the function is Quasi-linear with respect to consumption and 

iso-elastic with respect to stocking rate and ability. A quasi-linear function U(x, y) in which x 

enters utility linearly and U(y), is increasing and concave (
    

  
       

   

     < 0 ) implies the 

Marginal Rate of Substitution          
    

    
   

 

    
  

The standard model developed by Saez is based on a quasi linear and iso elastic utility 

function          where c represents after tax income and z is before tax income. Utility is 

positively related to c (individuals value consumption) and negatively related to z (earning 

income requires effort) and n is an ability parameter. This function relates utility to 

                    
 

  
 
 

  
 

 
   

 
    

The quasi-linearity assumption implies that there are no income effects since Marginal Rate 

of Substitution         
    

    
 and since      is linear this becomes 1 therefore 
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The iso-elasticity assumption of this function implies that the elasticity is constant and equal 

to e, Hence as e increases 
 

 
  becomes very small, and     

 

 
 ] converges to 1. This implies 

that   
 

  
 

 

  
 

 
   

 

    converges to z which has already been defined as (Skill).(Stocking Rate) 

Farmers maximize utility by either increasing their skill levels or increasing the stocking rate 

of the farm. If it is also assumed that skill or ability of individuals remains constant this 

implies that a one unit increase in stocking rate will result in a one unit increase in farmer 

utility. However if the elasticity e is very low it may be more difficult to adjust the stocking 

rate of the farm when policy incentives introduce non-linearities in the budget constraint. The 

importance of this ease of movement is relevant to the discussion of why farmers who 

operate in a sub-optimal stocking rate level in relation to maximizing subsidy income remain 

in such a position. 

3.6. Difficulties associated with Non-linear for empirical estimation  

From a statistical point of view kinked or notched budget constraints create two problems. 

Firstly the response of individuals to changes in the constraint may be highly nonlinear, as 

individuals jump from segment to segment or stick at kinks. Second, data always show that 

even when individuals are faced with an identical constraint, they may choose to operate at 

different positions along that constraint. Hence, the position on the constraint is critical to 

how we predict the response of individual agents. This is especially true in the case of 

Notches that only affect those individuals operating directly after the threshold point of that 

notch. According to Moffitt (1990) it is essential that the stochastic specification of the 

econometric model allow one or more of the parameters in the demand function (or utility 

function) to vary across individuals. In other words, it is essential that the model contain an 

error term for "unobserved heterogeneity" of individual preferences. 

Such heterogeneity of preferences is no doubt always present, even when constraints are 

linear. But in the linear case, it is generally assumed that the price and income elasticities of 

demand are the same for all consumers-that is, that differences in preferences only affect the 

level, not the coefficients, of their demand functions. That cannot be assumed in the kinked 
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constraint case because it is clear that the initial location of the individual-the initial level of 

demand-will often affect the type of response to a change in the constraint. 

Empirical estimation methods 

1. OLS methods create two serious problems in estimating a demand function or a utility 

function when constraints are non-linear. First, the estimation of such a linear demand 

function obscures the nature of the nonlinearities that are at the heart of problem. The "true" 

demand function is highly nonlinear and is even nondifferentiable at many points. Some 

small changes in some prices and incomes will result in an identically zero change in X 

because they pertain to a segment the individual is not on and other small changes will result 

in large, non-marginal changes in X because the individual jumps to a different segment. The 

constant coefficients in a linear regression force the response to be fixed regardless of initial 

location. The linearized function may well predict changes in the mean value of X around the 

mean of the data, but extrapolation much beyond the mean would not be possible. 

A second difficulty with application of OLS to the linearized function arises from the 

assumption of a linear error term. By tacking an error term on to the end of the equation, no 

variation is allowed in the coefficients across individuals and hence "unobserved 

heterogeneity of preferences" is not represented in the specification. The underlying problem 

with this approach is its use of a linear regression equation to approximate a nonlinear 

function. 

2. Alternatively an OLS regression could be applied to the linear segment on which each 

individual operates i.e. Estimation of the Marginal Functions. This "marginal" function shows 

the amount the individual would demand if he or she were to face a completely linear 

constraint. Unfortunately; the OLS estimation of this function is subject to potentially severe 

bias, since causality runs from the choice of X to the choice of segment, rather than vice 

versa. A way to describe the problem is to note that the equation could be estimated even if 

all individuals in the sample face the exact same budget constraint, that is, if all individuals 

face the same market prices, have identical incomes, and face the same subsidy schedule with 

identical marginal prices and kink or notch locations. But in this case it should be impossible 

to identify price and income elasticities because there is no true variation in price or income 

there is only variation in observed marginal price and income because different individuals 

have different utility functions and hence choose different segments. 
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Another problem with this specification is that it cannot identify individuals, if any, that 

locate at the kinks since kinked or notched constraints are non-differentiable at these points. 

The approach assumes that no individuals are at the kinks at all even when clustering is 

clearly revealed in the data. As a general rule, the stronger visual evidence of clustering is 

found, the more convex is the kink and as such this kink will always be a utility maximizing 

location. 

3. Use of Instrumental Variables is often the answer to econometrically estimating a function 

where reverse causality creates a problem. This would involve identifying or constructing a 

variable which is correlated with the endogenous regressor variable but uncorrelated with the 

error term. Identifying a suitable variable can be difficult.  

4. Joint Estimation with Two Error Terms In a path breaking paper, Burtless and Hausman 

(1978) solved the problems with the three previous techniques in an internally consistent, 

clean way that simultaneously preserves the closeness of the link between economic theory 

and the econometrics. Burtless and Hausman were interested in the labour supply effects of a 

negative income tax, which creates a nonconvex budget set, and of the federal income tax, 

which creates a convex budget set. The main innovation is to permit the econometric model 

to have two error terms instead of one. One error term represents unobserved heterogeneity of 

preferences, and is interpreted as representing variation in utility functions across individuals. 

For example, different individuals have different tastes for work and hence will choose to 

work different amounts even if they face the same budget constraint. The second error term 

represents "optimization error" and arises because individuals cannot fine-tune their hours of 

work precisely. As a result, for example, they will not locate precisely at a kink even if they 

desire to do so. For a full discussion see Moffitt (1990) Burtless and Hausman (1978). 

This early work on non-linear budget constraints has been described as path breaking. In the 

decades since Hausman outlined the importance of accounting for unobserved preference 

heterogeneity the use of panel data models has become widespread and software to deal with 

the estimations has been developed. This simplifies the process to a great deal. In chapter 6 a 

panel data model is applied to uncover the relationship between policy schemes and increases 

in suckler cow numbers. 
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3.7. Data  

This section describes the data used in this thesis.  

The main data source employed is the Teagasc National Farm Survey (NFS), 1995 to 2004. 

The National Farm Survey was established in 1972 and has been published on an annual 

basis since then. The NFS is collected as part of the Farm Accountancy Data Network of the 

European Union (FADN). The aim of this network is to gather accountancy data from farms 

in all Member States of the EU for the determination of incomes and business analysis of 

agricultural holdings (FADN, 2005). In line with FADN, the main objectives of the NFS are 

firstly, to determine the financial situation on Irish farms by measuring the level of gross 

output, costs, income, investment and indebtedness across the spectrum of farming systems 

and sizes and secondly, to provide data on Irish farm income to the EU Commission in 

Brussels and to provide a database for economic and rural development research and policy 

analysis.  

To achieve these objectives, a farm accounts book is recorded each year on a random sample 

of farms throughout the country. Many of the farms remain in the sample year on year. In 

general there are approx. 1,100 farms in the survey each year. Since 1995 each farm is 

assigned a weighting factor so that the results of the survey are representative of the national 

population of farms.  

The Teagasc NFS represents panel data of the form    , where     is a vector of observations 

for farmer i in year t. We use Teagasc NFS data (1984 to 2011) to model the farmer decisions 

in relation to non-linear budget constraints created by policy conditions. Subsets of this data 

set are employed in each of the empirical chapters. For example, in chapter 4, a hypothetical 

farm is constructed by using data from a single suckler to finish farm in the middle of the 

Gross Output distribution. In chapter 5, chapter 6 and chapter 7, the data is limited to the 

years of the MacSharry reforms 1995-2004. Since a weighting factor is not available for 

years prior to 1995 we limit our research to the years when a weighting factor is available and 

for the years when coupled direct payments were paid to farmers since these payments 

created the behavioral conditions we are interested in.  

The panel is unbalanced in the sense that many farmers do not stay in the sample for the full 

10 years. By limiting the research to the years 1995-2004 it may be the case that farmers have 

been in the survey for years previous to this and are reaching a natural limit to their 
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participation. Similarly farms to enter nearer to 2004 may have remained in the survey in the 

years after this date. We also observe that while some farms drop out permanently others 

drop out in one year but re-enter in the following year. Throughout the period however the 

sample representative remains at approximately 1,100 farms. 

3.8. Summary 

In this thesis, the behavioural response of Irish cattle farmers, when policy rules introduce a 

non-linear budget constraint is of particular interest. Such non-linearities were prevalent 

during a period of direct payments coupled to production. Accounting for the non-linear 

nature of these constraints, which indicate that incentives were also non-linear is important 

for analysing past behaviour. 

Non-linear budget constraints create both opportunities and difficulties for empirical 

research. The opportunities for researcher arise from the fact that in the presence of notches, 

behavioural responses can easily be identified as bunching or clustering, frictions or 

constraints which prevent individuals from adapting their behaviour in order to maximize 

income can also be identified. If these frictions are not accounted for then predictions in 

relation to future responses to policy changes, may be incorrect. Non-linear incentives can 

have unexpected effects that can be exactly the opposite in sign to those expected from 

economic theory since the original position of individual on a budget constraint is critical. 

That is notches only effect individuals operating near the notch while leaving those further 

away unaffected.  

Bunching theory is frequently applied in labour and public policy economics to uncover the 

behavioural responses of labour supply to changes in the tax schedule.(Hausman, 1985, 

Moffitt, 1990, Saez, 2010, Kleven and Waseem, 2013) In this thesis bunching theory is 

applied to the agricultural sector when historical subsidies created similar conditions.  
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Chapter 4. Policy Incentives as Behavioural Drivers of Beef 

Enterprises in Ireland: Where are the Kinks?  

In this chapter, a hypothetical microsimulation model of livestock subsidy payments is 

developed. The primary focus is on subsidies that were available to the beef sector, and the 

behavioural pressures associated with these incentives. Using a static farm model, based on 

stylised farms and plausible values taken from the Teagasc National Farm Survey (NFS). 

1995, all eligible subsidies for each year from 1982 to 2012 are calculated, and a budget set 

that varies by stocking rate and farm size is developed. The research indicates that subsidies 

in the form of direct payments and in particular the CAP reform payments of the MacSharry 

era introduced very strong incentives which are evident in the non-linear budget sets and 

associated kink and notch points where stocking rate limits were reached. 

4.1. Introduction 

The current structure of agricultural production is still influenced by historical coupled 

payments, even though it has been eleven years since decoupled payments were introduced. 

Much of the expansion in the Irish cattle herd that occurred during the era of the MacSharry 

reforms is still visible. In this chapter the production incentives associated with policy over 

time are analysed. The primary focus is on subsidies that were specific to the beef sector, and 

the behavioural pressures associated with these incentives. 

The Common Agricultural Policy (CAP) of the European Union (EU) enjoys a reputation not 

only as the oldest Community policy (Piccinini and Loseby, 2001) but also as a highly 

complex, evolving and expensive policy for European taxpayers (Zhu and Lansink, 2010b). 

This research covers the period 1984 -2014, which can be divided into three distinct policy 

regimes. The first period, (1982-1992), which is referred to in this study as the Pre 

MacSharry period, was a time when market price support policy instruments were in place. 

These instruments included intervention pricing, export subsidies and import levies. These 

policies boosted farm incomes by enabling farmers to sell their produce at prices above world 

prices. (Swinbank, 1980, Ewing, 1985). 

The second period, (1993-2004), is referred to as the MacSharry Era and was a period in 

which farmers received direct payments coupled to the production of certain animal types. 

This was the first major shift in policy. A number of different production based subsidies 
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(premium payments) were introduced as outlined in Appendix 4.10. Eligibility criteria was 

different each payment, but a maximum stocking rate limit, measured as livestock unit per 

hectare, was applicable to all. (Hill, 1992, Fennell, 1992, Cardwell, 2002). 

The third period under consideration (2004-2014) is a period of decoupled direct payments, 

The Single Farm Payment Scheme (SFP). These payments were based on a historical 

reference period (2000-2002 incl.) and the average number of coupled direct payments drawn 

during that time. When the SFP was first introduced many predicted the abandonment of land 

and the emergence of entitlement farmers. This did not happen, and the question remains as 

to why farmers in receipt of SFP continued to produce beef when it seemed unprofitable to do 

so (Daugbjerg, 2006, Swinnen, 2010, Hennessy and Thorne, 2005). 

To uncover the production incentives associated with specific subsidy schemes, an 

agricultural subsidy model is developed. This model reveals that the specific design of 

individual subsidy schemes created non-linear (piecewise-linear) budget constraints for cattle 

farmers. The implications of these non-linearities, are that they created strong incentives for 

farmers to; firstly, keep a particular type of animal and secondly, to operate a particular 

stocking rate in order to optimise subsidy payments. From an economic perspective, 

identifying the exact nature of the non-linearities, allows for further investigation of actual 

farmer behaviour in response to these incentives, and to investigate if this behaviour is 

consistent with economic theory.  

However, the high level of heterogeneity, that is apparent at farm level in all agricultural 

enterprises, is a particular problem on cattle farms. The additional heterogeneity arises partly 

because of the differences in farm size and land quality, but more importantly in the number 

of different production possibilities and decisions that cattle farmers must make. For 

example, NFS data distinguish between two different cattle systems, cattle rearing farms 

(suckler cows) and cattle other farms (beef fattening). Within these two cattle systems there 

are also a number of different possibilities depending on how long cattle remain on the farm, 

and at what age cattle are purchased and sold, and whether cattle are finished on the farm or 

sold on as forward stores. Since the objective of this chapter is to isolate the exact nature of 

subsidy payments available to cattle farmers, the agricultural subsidy model developed is 

based on a hypothetical farm and the payments from individual subsidy schemes are 

simulated according to the payment levels and the conditions associated with each individual 

scheme. 
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4.2. Previous Literature 

The highly subsidised nature of agricultural in developed countries has resulted in a vast 

literature exploring the economic performance of a sector in which support policies are in 

place (Femenia et al., 2010). The long time horizon covered in this chapter (1984-2011) 

covers three distinct policy regimes, which invariably employed different policy instruments 

and therefore had differing effects on farmer decisions and production choices. However, 

there is a general consensus that the earlier policies of market price support (1984-1992), and 

direct payments coupled to production (1993-2004) were distortionary both in terms of 

production and international trade (Ewing, 1986, Fennell, 1993, Renwick and Hubbard, 1994, 

Petit, 2000, Piccinini and Loseby, 2001)  

Direct payments, coupled to production, such as those available to farmers during the 

MacSharry era, have positive and negative impacts on farm level productivity and efficiency. 

Direct payments have a positive impact on farm level productivity by easing credit 

constraints (Moro and Sckokai, 2013, Rizov et al., 2013), for example if farms find it difficult 

to access credit, then subsidies may provide an additional source of financing, either directly 

by increasing farms’ financial resources or indirectly through improved access for formal 

credit. Even if farms are not credit-constrained, subsidies may represent a cheaper source of 

financing than the credit available from your local bank.  

On the other hand, subsidies may negatively affect farm productivity because they distort the 

production structure of recipient farms (Kazukauskas et al., 2014, Zhu and Lansink, 2010a). 

For example, a coupled subsidy which keeps farmers engaged in a loss-making enterprise 

(which might be keeping suckler cows, for example) simply in order to draw down the 

subsidy distorts the production structure of the farm. This type of subsidy-seeking behaviour 

may result in allocative inefficiencies if farmers modify their behaviour in order to avail of 

subsidies. Subsidies may also give rise to technical inefficiencies whereby higher profits may 

lead to a lack of effort in seeking cost cutting methods (Rizov et al., 2013, Mary, 2013). 

The introduction of decoupled subsidy payments, in the form of the Single Farm Payment, in 

2005, aimed to address the distortionary nature of previous policy measures. In theory, a 

policy is decoupled if it has no effects (or very small effects) on production and trade 

(OECD, 2006). However, even decoupled payments are found to have some distortionary 

effects on production. Three types of distorting effects produced by agricultural policies are 
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identified (Douarin and Latruffe, 2009). These are commonly recognised as “static effects”, 

“effects under uncertainty” and “dynamic effects” (OECD, 2006). Firstly; whenever a policy 

affects the trade equilibrium and/or the adjustment process to external shock, this policy 

straightforwardly creates distortions on the market and these effects are called “static 

effects”. Secondly; “effects under uncertainty” depend directly on operators’ risk aversion. 

Two forms of uncertainty effects may be distinguished, namely the “income or wealth 

effect”, which depends on the relative risk aversion of operators with respect to their total 

wealth (Hennessy, 1998b) and the “insurance effect”, which depends on the perceived level 

of risk incurred (Young and Westcott, 2000). Finally, the “dynamic effects” occur because 

investment decisions taken in one period continue to affect production in later years or 

because farmers have expectations concerning government behaviour that influence their 

decision-making and therefore affect production in the long run (Rude, 2000) These 

mechanisms are cumulative and can occur simultaneously in response to a given measure 

(OECD, 2006). 

In the agricultural economics literature a number of channels have been identified in which 

the production decisions of farmers are influenced by policy instruments, these include: 

changes in relative output/input prices (Lansink and Peerlings, 1996), changes in input use 

(Serra et al., 2005), changes in investment decisions (Hennessy, 1998b, Femenia et al., 2010) 

and labour supply decisions and changes in farm exit and entry decisions (Pietola et al., 2003, 

Petrick and Zier, 2012, Ahearn et al., 2006). Subsidies may also give rise to technical 

inefficiencies if higher profits may lead to a lack of effort in seeking cost cutting methods. By 

increasing wealth, decoupled subsidies may also introduce soft budget constraints and farms 

may be slower to adjust production systems or might be inclined to over-invest leading to 

inefficient use of resources. If producers face hard budget constraints then they will adjust to 

external influences much quicker (Rizov et al., 2013).  

Thus, the overall impact of a policy measure will depend on whether the positive or negative 

effect of an agricultural subsidy payment is dominant. This continues to be an area of active 

research (Zhu and Lansink, 2010a, Serra et al., 2011, O'Neill and Hanrahan, 2012, Weber and 

Key, 2012, Moro and Sckokai, 2013) 

However, there has not been a detailed examination of the exact nature (mechanics) of the 

policy instruments or a detailed account of how non-linear incentives affect farmer 

behaviour.  
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4.3. Methodology 

The aim of this chapter is to understand the impact of changes in agricultural policy on 

farmer stocking rate decisions. To achieve this, a modelling framework for simulating the 

impact of individual policies over time is developed. In this section, the structure of the 

hypothetical microsimulation model is described which facilitates the examination of trends 

in cattle specific subsidy payments over time.  

Justification  

Microsimulation techniques are typically adopted when; 

 Data is unavailable, limited or inconsistent over a certain time period 

 The research question involves a highly complex and dynamic system; both in terms 

of the natural biological changes that occur at farm level and the changes in policy 

conditions 

In this research both of these situations occur. From a data perspective, while data on core 

schemes such as the suckler cow scheme and the special beef schemes is consistent and 

available for all years other schemes are not. In particular the data for slaughter premia 

schemes and ewe premia schemes are not available for some years. Both of these schemes are 

important in the context of cattle farmer behaviour, slaughter premia schemes were paid on 

finished cattle and ewe numbers were included in the livestock unit calculations for 

extensification payments. A second issue with the historical data used in this study is that 

while aggregated data is available for total livestock subsidy payments, this variable is the 

actual amount paid to the farmer which was not the actual amount the farmer was entitled to. 

This occurred because historical payments for each year were made up of a percentage of 

payments due in that current year and a percentage that was due from the previous year. For 

example the figure for total livestock payments in 1996 could consist of 60% for 1996 and 

40% from 1995, but data on the exact split in each year was not available. This was a 

particular problem when both rules and payment levels changed. 

The second reason for applying a microsimulation approach was because of the complexity 

of policy schemes, in terms of rules, conditions and the number of different schemes, the 

level of heterogeneity at farm level, and the dynamic nature of farming. To abstract form this 

complexity a hypothetical farm was considered an appropriate option. The development of 

and agricultural subsidies model, is a necessary and important first step in the investigation of 
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how farmers adapted their stocking rate behaviour when financial incentives 

encouraged/discouraged certain intensity levels and certain animal types. This approach uses 

micro farm level data to simulate a range of payments based on the types of animals on the 

farm and the farm size and calculates the total subsidy payment for this farm across a range 

of different stocking rates on a hypothetical farm that remains static during the entire period 

(Table 4.3). While this approach might seem unrealistic, (the farm remains static) the 

objective of this chapter is to investigate how CAP schemes changed over time, and if 

different incentives and schemes created different types of incentives for farmers. Hence, a 

microsimulation approach allows the research to focus on a single dimension of complexity, 

i.e. the policy. “As a modelling framework, microsimulation modelling is a mechanism of 

abstracting from reality to help us understand complexity better” (O'Donoghue 2014). In 

chapter 5, chapter 6 and chapter 7 the subsidy model developed in this chapter is applied to 

NFS data on real farms. 

The hypothetical farm is a static farm based on an International Farm Comparison Network 

(IFCN) model (Deblitz, 2005). The IFCN models à la Hemme et al (2000) and Thorne and 

Fingleton (2006) are examples of farm level microsimulation models based on hypothetical 

data. IFCN models look at farm enterprises at a single point in time. The IFCN typical farm 

model is a unique methodology that is used to compare farms in a single year across a range 

of countries which provides a realistic database of different farm types in several different 

regions (Deblitz, 2005). A typical beef farm is representative of the beef farms within the 

region in terms of size, crops grown, livestock systems, labour organisation and production 

technology used. According to Deblitz (2005), the technical and economic data used to 

describe the typical farm are neither individual farm data nor statistical averages but are 

based on a consensus achieved in a panel meeting consisting of farmers an extension adviser 

and a scientist.  

There are a number of advantages to using the IFCN approach. Firstly, the cost of collecting 

farm level data on a regular basis is hugely expensive and therefore the typical farm concept 

offers a realistic alternative. Secondly, understanding agricultural production systems and 

farmers’ decision making requires an accurate picture of the real farm situation, but the use of 

individual case studies invariably contains some particularities arising from the large degree 

of heterogeneity at farm level (Deblitz, 2005). Particularities refer to a significant difference 

that sets one farm apart from seemingly similar farms. For example where a number of farms 
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are similar in size, production methods and output, one farm may also have a particular 

interest in machinery, which is contracted out for seasonal farm work such as silage making 

or slurry spreading. This activity is considered particular to that individual farm as so this 

farm would be dropped from the sample.  

Theory and application of hypothetical microsimulation models 

Hypothetical models are applied in many research and policy areas. A review of hypothetical 

microsimulation models conducted by Burlacu et al (2014b), presented in Table 4.1 

highlights the diversity of research areas in which hypothetical microsimulation models are 

used. To our knowledge, hypothetical microsimulation models have not been used before in 

relation to livestock subsidy payments  

 Table 4.1. Hypothetical data applications  

Area Number of studies 

Social security and Taxation 70 

Media 18 

Health Economics 26 

Transportation, Land Use and Engineering 23 

Geography, Spatial Planning & Development 17 

Political science and Public Administration, Education  5 

Computational Social Science 5 

Agriculture 17* 

Total 181 

Source: Burlacu et al, (2014b). 

The use of hypothetical microsimulation models in agricultural research and policy areas has 

grown in recent years. Models such as those developed by the International Farm Comparison 

Network (IFCN) have been used to compare farming systems across countries (Hemme et al., 

2000). As with the hypothetical microsimulation models used for tax-benefit analysis, they 

can be used for comparative research where micro data are not comparable. They are 

particularly useful to compare the relative competitiveness of different farming systems and 

have been used for dairy systems (Thorne and Fingleton, 2006) and tillage systems in relation 

to oil seed crops (Prochorowicz and Rusielik, 2007).  

Hypothetical microsimulation models can also be used for policy analysis (Doucha and 

Vaněk, 2006). Much of the early developments involved describing the impact of policy 

changes within and between European and OECD countries (Atkinson et al., 1983, 

Immervoll and O'Donoghue, 2001). As policies become more complicated, microsimulation 

models are more useful to explain the differential impacts.  
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In addition to considering the effect of existing policy, hypothetical models and synthetic data 

are also used for ex-ante evaluation of policies (Evans and Willams, 1999), when it is not 

possible to estimate the effects on actual populations. Synthetic data are also useful in 

applications when there is missing or insufficient data. Hypothetical microsimulation models 

are particularly well suited for farming systems where the availability of micro data is 

limited, such as is the case in organic farming (Bachinger and Zander, 2007). 

The primary advantages of hypothetical microsimulation models are their simplicity and their 

relatively low data requirements. This makes microsimulation models easier to understand 

and also makes them suitable for countries where data availability or access to the human 

capital required for developing a data-based model is limited. At their simplest, hypothetical 

models simulate the impact of a policy on a particular unit (Phillips and Toohey, 2013). As a 

result hypothetical microsimulation models are good communication tools since they abstract 

from the complexity of the population (O'Donoghue, 2014). 

The corollary of this however, is the main criticism of hypothetical models. Even where a 

range of typical units such as farms are considered, they are in fact “typical” of a very small 

part of the income distribution and as a result can be misleading (Atkinson et al., 1983). It is 

worth noting that the use of hypothetical models has some additional theoretical drawbacks. 

The approach fails to take into account the wide variation of family circumstances, or the 

differences in details (e.g. source of income, existence of tax relief on expenditure, etc.) 

which might have a significant effect in some situations (O'Donoghue and Sutherland, 1999). 

Finally, the methodology is essentially a static analysis which usually does not incorporate 

behavioural responses when evaluating the impact of a policy reform (Berger et al., 2001). 

Hypothetical models also lend themselves to being used for international comparisons. The 

hypothetical microsimulation models used by the OECD (Immervoll, 2004) are frequently 

used to understand comparative work incentives and unemployment replacement rates across 

OECD countries. In cross-national comparisons of tax-benefit systems, the stylized method 

based on hypothetical data has the advantage of allowing analysts to properly consider tax-

benefit systems in a comparable and consistent manner across countries (Buti et al., 2001, 

Evans and Willams, 1999). At the firm level, Gordon and Tchilinguirian (1998) analyse 

incentives associated with tax systems for firms across OECD countries (Gordon and 

Tchilinguirian, 1998). 
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Methodological choices 

While hypothetical models may appear simplistic, they involve many of the methodological 

choices of more detailed microsimulation models. These choices include which parameters to 

include in the model, for example a wide range of dimensions and parameters have been 

identified in microsimulation literature such as:  

 Unit of Analysis 

 Interaction with another model 

 Period of Analysis 

 Unit of Variation 

 Analytical Measure 

In the following sections we describe some of the modelling options required for hypothetical 

microsimulation models, referring in particular to the livestock subsidy model developed for 

this thesis. 

Unit of Analysis 

As in the case of most microsimulation models, the unit of analysis is a key decision of a 

model builder. Across the hypothetical microsimulation models considered by (Burlacu et al., 

2014), the choices vary from single individual to multi-individual models to models at the 

firm or farm scale Table 4.2. Our model is developed to be representative of a typical farm, 

and the unit of analysis is land measured in hectares.  

 Table 4.2. Unit of analysis 

 

Unit of analysis 

 

Number of studies  

 

Percentage of the total number of studies 

   

Individual 35 30.4 

Household/Family/Benefit Unit 55 47.8 

Company 8 7.0 

Farm 17 14.8 

Source: Burlacu et al, (2014b). 

Period of Analysis 

The next methodological choice is the period of analysis. This refers to the time period over 

which an analysis applies. The time period may refer to a particular policy or over a longer 

time horizons such as the life-cycle. Zaidi et al (2001) model policies under alternative 

pension rules at different stages over the life-cycle (Zaidi and Rake, 2001). Keeney and 
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Whitehouse (2003) use life-cycle microsimulation to compare the average and marginal tax 

rate for older workers across OECD countries.  

In this chapter, the impact of agricultural subsidies over time is analysed. Therefore we model 

each year of the period individually, this covers three distinct policy regimes; (i) market price 

support 1984-1992, (ii) coupled direct payment support 1993-2004 (iii) decoupled direct 

payment support 2005-2014. 

Unit of Variation 

While many hypothetical models report a single measure in relation to the specific policy 

(Bradshaw and Finch, 2002) or undertake an analysis for a particular family type (OECD 

1995), some models vary the characteristics of the unit of analysis to assess the impact on the 

measure of concern, the unit of variation i.e. where disposable income is calculated as hours 

vary (O’Donoghue, 2002) or where the wage rate changes (Burlacu et al., 2014). Other 

dimensions of variation are used in comparative research, whether across countries 

(Bradshaw and Finch, 2003, Thorne and Fingleton, 2006) or inter-temporal (O’Donoghue, 

2002). Over one third of the papers surveyed by Burlacu et al (2014b) utilised cross country 

comparisons, while less than a quarter of studies involved temporal comparisons. 

The unit of variation which is used for the agricultural subsidies model is the stocking density 

of the farm which is measured in Livestock Units per hectare.  We apply the scheme specific 

rules and conditions to our “typical” farm and calculate income from a combination of 

different subsidy payments across a range of stocking rates. The static nature of the model 

allows us to capture potential income from a specific set of agricultural payments at different 

stocking densities. The stocking density of the farm is important since all of the cattle specific 

schemes available during the period 1993-2004 had an upper stocking rate limit. How to 

calculate the stocking density of a farm is fully explained in Chapter 5. 

Analytical Measure 

Within the field of agriculture, the primary focus of microsimulation models is on quantifying 

the cost associated with a given level of production, quantifying the relative profit margin, the 

total cost and the opportunity costs of different production systems (Thorne and Fingleton, 

2006) In our livestock subsidies model our primary focus is to model income from specific 

livestock subsidy schemes. These schemes were dynamic in nature in that the payments and 
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eligibility conditions changed frequently, thus adding a further complication to farmer 

decisions.  

4.4. Data and Structure of Agricultural Subsidy Model.  

In this section the data used and the structure of the agricultural subsidies model are 

described. 

Structure of Teagasc Typical Farm Model 

The Teagasc agricultural subsidies model is a hypothetical microsimulation model, 

constructed using actual NFS data from 1995, from which a stylised but plausible farm 

scenario is developed. Table 4.3 describes the particulars of this typical farm.  

 Table 4.3. Teagasc Typical Farm 

Suckler to Finish System 

Size Ha 34 

Suckler Cows 13 

10 Month Steers 20 

22 Month Steers 23 

Heifers 4 

Bull 1 

Ewes 10 

Based on Teagasc NFS data 1995  

The parameter used is stocking rate, which is a measure of the intensive/extensive nature of 

the farm and is calculated as Livestock Unit per Hectare (Lu/Ha).  All subsidies are applied to 

the static farm over the period 1984-2012. Stocking rates are allowed to vary across a range 

from 0.1 Lu/Ha to 3.1 Lu/Ha.  

The subsidies schemes include livestock headage payments (pre-MacSharry), suckler cow 

premia payments, special beef premia payments, extensification premia payments, slaughter 

premia payments (MacSharry), Single Farm Payment and Suckler Cow Welfare payments 

(post-MacSharry).  

Total payments from all subsidies (see Appendix 4.10) are used to create a potential direct 

payments schedule which represents the marginal rate of return to the farm from all subsidies. 

Where rules and conditions of a subsidy scheme change, an increase/decrease in payment, a 

livestock density limit is reached or a maximum payment per farm/hectare is reached, the 
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marginal return to the farm changes thus creating a change in the slope of the direct payments 

schedule. All payments for all individual subsidies are calculated and totalled for each year to 

illustrate the optimal return to the typical farm from all subsidies in each year.  

The Model in Excel 

The agricultural subsidies model was developed in excel, where each subsidy is defined by a 

set of parameters which are outlined in the conditions for eligibility as laid down by the 

Department of Agriculture under EU guidelines and Directives. For each individual subsidy, 

if the farmer is eligible (has the particular animal type), a payment is calculated which is 

allocated to the farm according to the livestock unit share. For example the Suckler Cow 

Premium total payment is calculated based on whether the farm has suckler cows, and the 

total suckler cow payment (number of cows by price per cow) is then allocated across a range 

of stocking rates from 0.1 Lu/Ha up to 3.1 Lu/Ha. When the stocking rate reaches 2 Lu/Ha, 

payment no longer increases, thus creating a change in the total payment graph where up to 

that point the graph is increasing, at 2 Lu/Ha the graph becomes horizontal.  

In calculating the payment for Single Farm Payments an average of 2000 2001 and 2002 was 

applied to total subsidies drawn during this reference period. These included Suckler Cow 

Premium, Special Beef Premiums (10 and 22 month), Special Bull Beef Premium, Ewe 

Premium, Rural World Premium, Extensification Premium, Slaughter Premium, National 

Top Ups and additional payments for heifers which did not qualify for payments during the 

reference period.  

Having calculated all payments for all individual subsidies, total payments for each year and 

associated graphs which illustrate the return to farming from all subsidies, were calculated. 

4.5. Results 

This section presents the results of the potential direct payments budget constraint for a 

hypothetical farm where livestock numbers and farm size remain constant over the entire 

period. Total payments are calculated as the sum of all direct coupled payments for which 

this farm was eligible to apply for, and which were available to all farmers. We do not 

include Less Favoured Area Payments or Environmental Payments. 

  



  

92 

 

 

Percentage Changes in Total Payments 1984-2014 

 Percentage changes in total payments at selected stocking rates over time Figure 4.1.

 

Figure 4.1 represents the percentage changes year on year in total payments at five different 

livestock units per ha. Each line represents a different stocking rate. In the Pre MacSharry 

period (1984-1992) payments increased in 1987 and again in 1989. (The payments available 

at this time are illustrated in Table 4.4 in appendix 4.10). These percentage increases were 

due to changes in the eligibility criteria for male animals where the maximum number of 

animals eligible for a beef derogation payment increased from 50 to 90 animals. There was 

also an increase in the amount paid for suckler cows but the overall level of payments during 

this time was relatively low compared to those in the next period of coupled payments. 

In 1993 there was substantial percentage increases in payments when the MacSharry coupled 

direct payment schemes were introduced. These increases were graduated with those at lower 

stocking rates (up to 1.4 Lu/Ha) receiving the largest marginal increase in payments year on 

year with an increase of over 200%. Farmers producing at stocking rates above 2 Lu/Ha 

received the lowest marginal increase (50%). Farmers producing between 1.4 Lu/Ha and 

2Lu/Ha saw an increase of 150% in their payments between 1992 and 1993. Between 1993 -

1996 those at very high stocking rates experienced negative percentage changes as the upper 
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stocking rate limit reduced from an initial high of 3.5 Lu/Ha to 2Lu/Ha over a period of four 

years.  

However there were little if any cattle farmers producing at these very high stocking 

densities. From 1997 onwards the percentage changes across all stocking rates are relatively 

stable with some variation in the years preceding the introduction of decoupled payments in 

2005, and again in 2008 when the Suckler Welfare Scheme was introduced. Payments at all 

stocking rates up to 1.9 Lu/Ha decreased slightly with the introduction of decoupled 

payments. 

4.6. Pre MacSharry Era 1984-1992 

During the Pre MacSharry period a policy of market support existed, but there were also a 

number of direct payments available as outlined in Table 4.6 (Appendix 4.10). Figure 4.2 

shows how total payments increased as animal numbers, and hence stocking rates, increased.  

 Figure Total payments Pre MacSharry Era Figure 4.2.

 

For the most part these payments were linear in nature so as animal numbers increases total 

payments increased. Exceptions to this existed in 1987 and 1988 when the maximum number 

of animals on which beef derogation premiums could be drawn was 50 male animals, thus 

creating a notch point at 2.35 Lu/Ha on this particular farm. This limit increased to 90 male 

animals in 1989 and the direct payments schedule reverts to the linear nature indicating that 

the more you produced the higher direct payments you received. The overall level of 
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payments in this period was relatively low, for example the highest level of payment in 1988 

was at a stocking rate of 2.35 Lu/Ha of €2,000.
12

. However, the majority of Irish farms were 

producing at stocking rates much lower than this. 

4.7. MacSharry Era 1993-2004 

Figure 4.3 shows the level of increase in total payments from 1993-2004. The complexity and 

hectic nature of this period are evident, both in terms of the number of new payments and the 

eligibility rules for different subsidy schemes. These conditions introduced a number of notch 

or kink points in the direct payments schedule where stocking rate limits were reached. 

(Payments available at this time are illustrated in Table 4.4 in the appendix 4.10) 

 Total payments MacSharry Era Figure 4.3.

 

In 1993 there are two notches in the schedule, at 1.4 Lu/Ha where the Extensification 

Premium limit is reached and again at 1.9Lu/Ha where the Slaughter Premium limit is 

reached. Farmers still received payments on Special Beef Premiums and Suckler Cow 

Premiums up to 3.5 Lu/Ha at this time. There is also very little advantage to increasing from 

1.4 Lu/Ha as the maximum payment at 1.9 Lu/Ha is only €500 greater but the loss of 

increasing above 1.9 Lu/Ha is over €1,500 at that time.  

                                                 
12 All historical payments are nominal and have been converted to Euro and Hectares  

€0 

€2,000 

€4,000 

€6,000 

€8,000 

€10,000 

€12,000 

€14,000 

€16,000 

0
.1

0
.2

5

0
.4

0
.5

5

0
.7

0
.8

5 1

1
.1

5

1
.3

1
.4

5

1
.6

1
.7

5

1
.9

2
.0

5

2
.2

2
.3

5

2
.5

2
.6

5

2
.8

2
.9

5

3
.1

To
ta

l P
ay

m
re

n
ts

 

Stocking Rates 

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004



  

95 

 

By 2004 on the eve of the introduction of decoupled payments there are two distinct notches 

and a kink point in the direct payments schedule. The two notches are at two different 

threshold points for Extensification payments. The first was at 1 Lu/Ha where farmers 

received a higher payment if their stocking rate was less than 1 Lu/Ha and the second notch 

at 1.4 Lu/Ha where all extensification payments stopped. The upper limit for Slaughter 

Premiums had been reduced to 1.8Lu/Ha creating a minor notch, and the final kink at the 

upper limit for both the Suckler Cow Premium and the Special Beef Premia at 1.9 Lu/Ha. By 

Increasing stocking rates above this upper limit farmers were receiving less direct payments 

per hectare than if they were producing at 1 Lu/Ha. 

Figure 4.4 shows the marginal changes as stocking rate increases in both 1993 when coupled 

direct payments were first introduced and 2004 the last year of coupled payments.  

 Marginal Changes in Direct Payments in 1993 and 2004 Figure 4.4.

 

The marginal change is the additional amount a farmer would receive for a 0.3 Lu/Ha 

increase in the stocking rate of the farm. In both years the highest marginal changes were at 

very low stocking rates. So for example increasing the stocking rate from 0.1 Lu/Ha to 0.13 

Lu/Ha resulted in an increase in total payments of 20%. In this figure the effect of notches at 

1 Lu/Ha
13

, 1.4Lu/Ha
14

 and 1.9 Lu/Ha
15

 is clearly evident as large decreases in the marginal 

                                                 
13

 Upper stocking rate limit for higher extensification premia payments 
14

 Upper stocking rate limit for normal extensification premia payments 
15
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increases at these points. There is no marginal decrease at 1 Lu/Ha in 2004 as this upper limit 

had been removed in 2000. 

4.8. Single Farm Payments 2005-2014 

In 2005, through further reform of the CAP, coupled payments of the MacSharry era were 

replaced by decoupled payments in the form of the Single Farm Payment scheme. Figure 4.5 

shows the potential decoupled subsidy payments from 2005-2014.  

 Total payments per livestock unit Single Farm Payments Figure 4.5.

 

Payments during this era, (2005-2014), were based on the average coupled subsidy payments 

received, during a historical reference period (2000-2002). The main difference between 

Figure 4.5 and 4.3 is that farmers could no longer effect the level of payment they received 

by increasing (decreasing) the level of production on the farm. Therefore potential movement 

along this constraint was no longer possible, rather the farm received payments 

corresponding to previous production decisions. For example, if this farm produced at 0.7 

Lu/ha during the reference period then during the single farm payment period would receive a 

payment of €6000. If however, this farm operated at a 1.75 Lu/Ha during the reference 

period, then the farm would receive a payment of €12,000. Although the payments were 

decoupled and fixed, Figure 4.5 highlights the distortionary nature of these payments 

whereby those who produced most during the reference period also received higher 

decoupled single farm payments. 
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4.9. Summary 

In this chapter we investigate the behavioural pressures associated with historical direct 

payments to beef farmers in Ireland. Our primary focus is on subsidies that were available to 

the beef sector, and we investigate the behavioural pressures associated with these incentives.  

We have developed a Hypothetical microsimulation model using a typical farm, based on 

plausible values taken from the Teagasc National Farm Survey (NFS) 1995. 

The research shows that subsidies paid to farmers created substantial discontinuities in the 

direct payments schedule of beef farmers in Ireland. Large kinks or notches are associated 

with large behavioural pressures at that point. These behavioural pressures were particularly 

evident in the MacSharry Era 1993-2004, when coupled direct payments were first 

introduced. The complexity of this era both in terms of the number of new subsidies and the 

constant changing of conditions for eligibility increased the difficulty for farmers in making 

decisions. 

Identifying the points where subsidies created non-linarites in the historical budget 

constraints of beef farmers helps us to understand where the behavioural incentives occurred. 

This is a first but important stage in analysing the behavioural responses of farmers to non-

linear incentives. The research shows that Extensification payment introduced two notches at 

1 Lu/Ha and at 1.4 Lu/Ha. It is clear from the trends in cattle numbers that Irish farmers did 

reacted to these incentives. What is not so clear is why we have not seen any dramatic 

changes in the structure since the introduction of decoupled payments. A better understanding 

of past behaviour is essential to understanding how policy instruments in the future might be 

used to bring about changes in agricultural production systems.  

In the following chapters we investigate actual farmer decisions, using NFS data on actual 

stocking rate choices. According to Moffitt (1990) it is important in policy design to know 

the distribution of individuals over the constraint, as different people on different parts on the 

constraint react to changes in different ways. “The net effect of a policy change may well 

depend critically upon the relative numbers of individuals located at different points” 

(Moffitt, 1990). 
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4.10. Appendix 

 Table 4.4. MacSharry Cap Reform Payments 1993 

Suckler Cow Premium  Individual farm quota based on the number of suckler cows held in 

1992. Payment per head. Upper stocking rate limit per farm of 

3.5Lu/Ha in 1993 which reduced to 2Lu/Ha by 1996 

£79 (€100). 

Special Beef Premium Paid in two instalments on steer cattle at 10 months and 22 

months. Payment per head. Upper limit of 90 animals increasing to 

180 animals in 2000. Upper stocking rate limit similar to suckler 

cow premium.  

£52.73 (€67). 

Slaughter Premium Paid automatically on the number of animals slaughtered. Payment 

per head. No limit on the number of animals eligible. Stocking rate 

limit per farm 1.8 Lu/Ha 

£52.73 (€67). 

Extensification Premium Paid automatically on suckler cows or male animals if a stocking 

rate per farm of 1.4 Lu/Ha or lower is achieved 

£26.36 (€33). 

Ewe Premium  Individual farm quota based on the number of Ewes held in 1992. 

Payment per head. Minimum stocking rate of 10 ewes Upper limit 

of 1000 in Less Favoured Areas and 500 in Non-Less Favoured 

Areas 

£17 (€21). 

Rural World Premium Extra payment to farmers in less favoured areas. Payment per 

head. No limit. 

£5.25(€6.60). 

Source: Teagasc Management Data for Farming, Teagasc, various years 

 Table 4.5.  Payments available in Less Favoured Area (1992). 

Animal Category LFA Subsidy 

Cattle Headage (MSH). £40 on first 8 LUs.  £33 for each LU from 9-30 LU’s 

Beef-cow headage (MSH). £84 per cow. Maximum number of cows: 40 

Beef Cow Scheme (LSH). £75 per cow. Maximum number of cows: 30 

Sheep headage (MSH) and (LSH). £10/ewe for first 200 ewes. Max payment £2,000/farm 

Source: Teagasc, various years. Teagasc Management Data for Farm Planning 

 Table 4.6. Direct payments available to all farmers prior to 1993 (payments  in 

1992). 

Suckler Cow Premium No limit £52.73 per head 

Beef Premium Derogation Male cattle over 9 months. Max 90 

head 

£35.15 per head 

Ewe Premium  Min number 10 ewes £19 per head 
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Chapter 5. Distribution of Incentives and Behavioural 

Responses   

In this chapter a non-parametric methodology is applied to investigate the behavioural 

response of Irish cattle farmers to non-linear budget constraints. Non-linear budget sets are 

policy driven and individual responses to these conditions are also non-linear since the 

incentives are not the same for everyone. A graphical investigation of the stocking rate 

distribution on Irish cattle farms during the MacSharry era (1993-2004) is carried out to look 

for evidence of bunching at specific stocking rates where policy rules created notches. 

5.1. Introduction 

The original aims and objectives of Common Agricultural Policy focused on modernising 

farming practices in Europe, providing income support for farmer and affordable food for 

consumers. Farm incomes were supported through market price support policies which 

guaranteed farmers a price for their product (Ritson and Harvey, 1997, Grant, 1997). This 

policy measure was extremely successful in its aims to increase agricultural production in 

post war Europe, but the success of the policy created a number of difficulties in terms of 

budgetary costs and environmental degradation. Thus this era earned the title “Producing for 

Intervention” (Grant, 1997). 

The MacSharry reforms marked a major turning point in the history of the CAP by replacing 

these market price support policies with direct payments to farmers. To combat the 

overproduction of the previous era farmers were incentivised toward extensive farming 

practices by receiving additional payments to remain below a certain stocking rate density. 

The schemes that were introduced to support the beef sector proved very popular with cattle 

farmers and as a result of the enthusiastic uptake of schemes such as the Suckler Cow scheme 

and the Special Beef schemes this era became synonymous with “farming the subsidies” 

(Matthews, 2000a). 

The focus of this chapter is on the MacSharry era for a number of reasons: Firstly low 

profitability and a high dependency on direct payments led to predictions of substantial 

structural changes at farm level when policy reform replaced the MacSharry coupled direct 

payment with flat rate decoupled payments in 2005. These predictions were inaccurate or at 

least more moderate than expected. Therefore an examination of farmer behaviour prior to 
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the policy changes in 2005 is relevant and necessary. If there is evidence of theoretically 

inconsistent behaviour to the previous coupled policy regime, then it raises an even bigger 

question for future policy makers. In particular how can policy makers design a policy when 

the outcomes in terms of a behavioural response cannot be predicted? 

However, if the behavioural responses to the coupled policy regime are consistent with 

economic theory then a case can be made for questioning the appropriateness of the models 

that failed to predict the effects of the decoupled policy reform.  

Secondly, the rules and conditions attached to coupled schemes of the MacSharry era created 

non-linear or piecewise linear constraints for farmers availing of cattle specific direct 

payments. These non-linearities provide a unique opportunity to empirically investigate 

farmer decisions in relation to stocking densities and in particular to investigate if bunching 

occurred at notch points created by policy rules. While the graphical methods applied in this 

chapter are relatively simple the underlying theoretical concepts are well established, and 

firmly based in consumer choice theory as outlined in Chapter 3. 

Previous Policy Predictions 

Prior to Fishler reforms of 2003 (implemented in 2005) which replaced coupled support of 

the MacSharry era with a decoupled Single Farm Payment, many researchers predicted 

structural changes at farm level. These structural changes were related to the low profitability 

levels on cattle farms, where farmers with low or negative net margins would be better off 

not producing anything and still qualifying for payments. The structural changes predicted 

included a decline in animal numbers, an increase in the numbers of “entitlement” farmers 

(farmers that received direct payments but did not produce any agricultural product) and in 

some cases land abandonment (Breen et al., 2005, Bhaskar and Beghin, 2009, van Meijl et 

al., 2006, Renwick et al., 2013). 

These structural changes did not materialise in the way the policy analysts predicted (land 

abandonment), or they were less than predicted (reduction in animal numbers).  

Non Linear incentives during the MacSharry Era 

Non-linear incentives are associated with policy rules and conditions where, in the case of 

cattle subsidy payments, upper stocking rate limits changed the level of payments farmers 
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received. If farmers exceeded the limits then the income form subsidy payments decreased.
16

. 

The importance of the non-linearities is firstly they do not affect all farmers in the same way 

hence the behavioural response will differ depending on the initial position on the budget 

constraint. That is, in the presence of non-linear incentives behavioural responses are also 

non-linear (not the same for everyone). Secondly, they allow us to empirically investigate the 

behavioural response of cattle farmers to these very specific conditions.  

Low Profitability High Direct Payment Dependence 

Teagasc have consistently highlighted the profitability problems associated with beef 

production on Irish cattle farms. Table 5.1 highlights the fact that on average Family Farm 

Income on cattle farms has been less than the direct payments received, so without direct 

payments these enterprises are making a market loss. Negative market gross margins (Gross 

Margins - Direct Payments) began during the MacSharry period and have continued ever 

since.  

 Table 5.1. Cattle Rearing & Cattle Other systems: average output, income and 

direct payments ( €/ha utilized agricultural area (UAA).). 2005-2012 

  2005 2006 2007 2008 2009 2010 2011 2012 

Cattle Rearing (Suckler).                 

Gross Output (excl. subsidies). 450 465 459 492 414 464 557 661 

Subsidies 604 447 459 455 451 446 431 441 

FFI 466 300 277 261 221 222 336 348 

FFI - Subsidies -138 -147 -182 -194 -230 -224 -95 -93 

         

Cattle Other (Finishing).                 

Gross Output (excl. subsidies). 525 567 563 645 552 595 742 836 

Subsidies 755 511 515 519 500 490 498 489 

FFI 603 379 356 361 301 304 432 412 

FFI - Subsidies -152 -132 -159 -158 -199 -186 -66 -77 

Source: Teagasc NFS various years 

Further analysis of the dependence of cattle farms on direct payments points to structural 

problems at farm level. In Figure 5.1 the most significant differences between cattle systems 

and the more profitable dairy and tillage systems is in Market Gross Output
17

 The level of 

direct payments is not significantly different on cattle farms compared to dairy enterprises, 

but there are significant differences between the share of direct payments in overall gross 

                                                 
16

 Section 5 of this chapter describes in detail the farm specific budget constraints associated with cattle subsidy 

schemes. 
17

 Gross Output – Direct Payments 
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output on the cattle systems which indicates that the market share of income on these farms is 

low or negative, (See Figure 1.1 in chapter 1). 

Structural Difficulties 

The structural difficulties within both the cattle rearing and cattle other systems are in part 

due to the large number of very small farms that engage in cattle production. Table 5.2 

presents the number of farms in the top, middle and bottom of the distribution according to 

farm size measured as utilizable agricultural area (UAA) in hectares. Small farms (avg. 

20Ha) are consistently the largest group with more than four times the number of small farms 

to large farms over the entire period.  

 Table 5.2. Farm Size 1996-2004 various years 

Farm Size : Number of Farms by Year 

 Average Size 

Ha 

1996 1997 1999 2000 2001 2004 

Bottom 20 Ha 49,660 47,858 47,440 51,381 47,006 41,258 

Middle 40 Ha 18,980 17,917 19,534 19,777 21,150 19,708 

Top 87 Ha 11,416 11,507 12,875 13,115 16,172 15,914 

Source: Teagasc National Farm Survey. 

A further indication that structural difficulties are an issue on cattle systems is that analysis of 

the performance of the top 10% of cattle farms in the Teagasc NFS suggests that when 

adjusted for the volume of family labour (unpaid) or expressed relative to the value of the 

non-land assets used in the farm business, incomes earned from beef production (inclusive of 

subsidies) can be competitive with other agricultural production activities (Hanrahan 2014).  

This chapter will proceed as follows; in section 5.2 previous literatures on the effects of 

agricultural payments on farmer behaviour is discussed and the various analytical methods 

previously used are outlined. Section 5.3 outlines the various subsidy schemes, rules for 

eligibility and payment levels that are used to construct a direct payments schedule for 

individual farms. In section 5.4 a detailed account of how stocking rates are calculated is 

presented. In section 5.5 a description of the direct payments schedule is given which 

highlights the non-linear nature of the constraint and pinpoints the exact stocking rates where 

notches occur.  

  



  

103 

 

5.2. Relevant Literature 

Direct payments, coupled to production, such as those available to farmers during the 

MacSharry era, have positive and negative impacts on farm level productivity and efficiency. 

Direct payments have a positive impact on farm level productivity by easing credit 

constraints (Moro and Sckokai, 2013, Rizov et al., 2013), for example if farms find it difficult 

to access credit, then subsidies may provide an additional source of financing, either directly 

by increasing farms’ financial resources or indirectly through improved access for formal 

credit. Even if farms are not credit-constrained, subsidies may represent a cheaper source of 

financing than the credit available from your local bank.  

On the other hand, subsidies may negatively affect farm productivity because they distort the 

production structure of recipient farms (Kazukauskas et al., 2014, Zhu and Lansink, 2010a). 

For example, a coupled subsidy which keeps farmers engaged in a loss-making enterprise 

(which might be keeping suckler cows, for example) simply in order to draw down the 

subsidy distorts the production structure of the farm. This type of subsidy-seeking behaviour 

may result in allocative inefficiencies if farmers modify their behaviour in order to avail of 

subsidies. Subsidies may also give rise to technical inefficiencies whereby higher profits may 

lead to a lack of effort in seeking cost cutting methods (Rizov et al., 2013, Mary, 2013). 

The removal of direct payments coupled to production is likely to change farmers’ behaviour 

and force them to reconsider their degree of participation in agricultural production 

(Kazukauskas et al., 2013) The previous policy regime, introduced following the 1992 

MacSharry CAP reform, linked payments to the types of output farmers produced. Decoupled 

payments were introduced to encourage farmers to base their production decisions on market 

requirements and so were expected a priori to have major ramifications for aggregate 

agricultural production (Breen et al., 2005) and the structure of farming (Happe et al., 2008, 

Hennessy and Rehman, 2006) 

A number of different approaches have been used to analyse farmer behaviour when financial 

support policies are in place. Breen et. al (2005) adopt a profit maximizing multi-period 

linear programing model. They concluded that impact for Irish cattle farmers, in a decoupled 

policy era, showed that approximately 10 per cent would become entitlement farmers. 

However, this projection was contingent on cattle farmers maximising the productive 

capacity of owned resources by specialising in particular livestock enterprises which would 
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provide maximum profit. In an additional survey, when asked how they would respond to 

decoupling, 70 per cent of beef farmers indicated an unwillingness to change livestock 

systems, but interestingly almost 14 per cent of cattle farmers said that they or their successor 

would discontinue beef production within four years (Breen et al., 2005) They conclude that 

farmers have not acted as profit maximisers, but the substantial structural changes they 

predicted in a decoupled era have not taken place. Figure 5.3 shows that there is almost no 

change in the total number of cattle in Ireland in the years directly after the introduction of 

the SFP in 2005. The decreases in 2009 can be attributed to extremely poor environmental 

conditions in that year which affected all farming systems, (NFS 2009). In 2012, a fodder 

crisis, due to extremely cold conditions in spring of 2012, which delayed grass growth and 

extended the length of time cattle had to remain in sheds, is the reason for a decrease in cattle 

numbers between 2012 and 2013. 

 Percentage Changes In Total Cattle Numbers  Figure 5.1.

 

Source: CSO June Figures various years. 

In light of the non-linear nature of the direct payments schedule highlighted in this research, 

it is reasonable to ask if linear programming methods are appropriate method in analysing 

farmer behaviour when constraints may not be linear.   

In other studies the overarching theoretical framework has been criticised, and the difficulties 

associated with farm level models is highlighted. For example, Lopez (1984) argues that farm 

households’ utility and profit maximizing decisions are not likely to be independent. Wallace 

& Moss (2001) argue that even within a utility maximization framework farmer decisions 
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involve a trade-off between the conflicting goals of profit or utility maximization Where 

farmer decisions have been modelled on the classical theory of the firm, with a single 

objective of profit maximization, the lack of evidence for such behaviour has been explained 

in terms of non-pecuniary benefits associated with farming such as lifestyle choice 

(O'Donoghue and Whitaker, 2010, Bhaskar and Beghin, 2009, Hennessy and Rehman, 2008). 

This research adds to the literature by conducting a forensic examination of historical coupled 

payments and farmer responses to the associated non-linear incentives. Neo-classical 

consumer choice theory explicitly states that when faced with a non-linear budget constraint, 

utility maximizing agents must be on a linear part of the budget constraint or at a notch or 

kink point (Saez, 2010). Using Department of Agriculture terms conditions and payment 

levels and Teagasc NFS data on farm level demographics a potential subsidies budget 

constraint is calculated for each farm in each year.  

5.3. Description of Direct Payment Schemes  

This section describes the coupled direct payment schemes available to cattle farmers during 

the MacSharry era 1983-2004 

In Ireland there were a number of different premia payments available to cattle farmers. Two 

core subsidy payments, a suckler cow premia payment and a special beef premia payment 

formed the basis for all additional payments. Eligibility criteria for additional payments were 

based on the number of livestock in either of the two core schemes.  

Suckler Cow schemes 

In 1983 the first suckler cow premia scheme, which was open to all farmers was introduced. 

This scheme had no limit on the number of cows eligible for the payment, but conditions 

stated that applicants must earn at least 50% of their income from farming and spend at least 

50% of their working time on farm activities. Dairy quota was introduced in 1984 to curb 

over production in the dairy sector. From this point dairy cow numbers began to decline and 

suckler cow numbers began increase, slowly as first, but between 1987 and 1998 suckler cow 

numbers increases by over 150%. 
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In 1986 a calf premium was introduced which was paid on top of the suckler cow payment. 

This brought total payment for a cow and a calf to £33, (£26.25 per cow plus £6.75 per calf). 

This scheme only lasted for three years and was dropped in 1989. 

In 1987 changes to the Suckler Cow scheme included an increase in the payment from £26.25 

to £36.80 and conditions stated that there should be no commercial milk production on the 

farm. Along with the calf payment of £7.36, total suckler cow farmers now had a payment of 

£44.16. It is from this point on that substantial increases in the suckler herd began and in the 

following five years suckler cow numbers doubled. 

In 1989 Beef Cow payments (an additional payment available to farmers in LFA) increased 

to £51.44 per cow. In 1991 the scheme was expanded to include small scale milk producers. 

Conditions for this additional scheme were (1). Milk quota must have been less than 12,819 

gallons on 1/1/1990 and (2). Grant was not paid on cows required to fill that quota (3). The 

payment was limited to 10 cows max.  

By 1992, on the eve of the first major reforms of the CAP suckler cow numbers had increased 

to 42% of the total cow population. This increase may well have been in anticipation of the 

quota conditions which were to be attached to the new CAP reform schemes introduced in 

1993.  

In 1993 the suckler cow payment of the previous regime continued but with some significant 

changes. Eligibility conditions for suckler cow premium payments were now quota restricted 

and farmers received an individual, tradable, suckler cow quota based on the number of 

suckler cow premiums paid in 1992. To be eligible for this quota cows had to be of a pure 

beef breed, or the progeny of a cross with a beef breed and a dairy breed. Small scale milk 

producers qualified for a suckler premium if their milk-quota was less than 25,638 gallons. 

Table 5.3 outlines the payments that were available per cow from 1993-2004. Between 1993 

when the policy was reformed and 2004, the last year of the scheme, payments increased by 

144%. 
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 Table 5.3. Suckler Cow Payments per head 1993-2004 

Year Payment € 

1993 100.44 

1994 142.59 

1995 170.20 

1996 173.60 

1997 178.29 

1998 178.29 

1999 169.08 

2000 187.18 

2001 206.19 

2002 244.15 

2003 244.15 

2004 244.15 

Source: Teagasc Management Data for Farm Planning- Various years. 

Special Beef Schemes 

In 1987 a beef derogation payment was introduced and paid to farmers producing steer cattle. 

Table 5.4 gives an example of the payments for the various schemes from 1984-2004 (for a 

sample of years), all payments have been converted to euros and are nominal. 

 Table 5.4. MacSharry Payments for Suckler Cow Special Beef and Extensification 

premia schemes. €/Head (nominal). 

 MacSharry 

€ 

Suckler Pre 

MacSharry 

€ 

Beef 

Cow 

LFA € 

SBP10 

€ 

SBP22 

€ 

Extensification 

Normal 

€ 

Extensification 

High 

€ 

1984 - 31.75 - - - - - 

1987 - 46.74 88.9 19.05 - - - 

1992 - 66.97 106.68 44.40 - - - 

1993 100.44 - 106.68 66.97 66.97 33.48 - 

1994 142.60 - 106.68 93.00 93.00 37.19 - 

1998 178.09 - 106.68 114.52 114.52 38.18 54.61 

1999 178.09 - 106.68 108.72 108.72 36.00 52.01 

2000 187.19 - 106.68 122.00 122.00 33.01 66.01 

2001 206.15 - - 136.00 136.00 41.91 66.00 

2004 224.19 - - 150.00 150.00 40.00 80.00 

Source: Teagasc Management Data for Farm Planning various years. 

The MacSharry reforms of 1993 maintained both suckler cow and special beef payments with 

some adjustments. Suckler cow premia became quota constrained with each farm receiving 

an individual tradable quota based on the number of suckler cows in the herd in 1992. The 

special beef premia payments were paid twice during the life cycle of steer cattle, the first 

payment at 10 months and the second at 22 months. Special beef premia were not quota 
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constrained at the individual level but a national quota was introduced. All premia payments 

were subject to upper stocking rate limits as highlighted in Table 5.7. 

Extensification and Slaughter Premia  

There were a number of additional payments available to farmers for which eligibility criteria 

included participation in either of the two core payment schemes. Extensification premia 

payments were an additional payment to farmers who remained below a certain stocking rate, 

and slaughter premia payments were made to farmers who remained below a stocking rate 

level and slaughtered steer cattle. 

5.4. How Stocking Rates are Calculated 

This section explains the calculation methods that are used to calculate the stocking rate of a 

farm. Stocking rate densities play a critical role in this research and therefore exact 

calculations are vital.  

Stocking rates are a measure of the intensity levels of a farm. Stocking rate limits were 

attached to many different agricultural schemes and were sometimes scheme specific. 

Livestock unit equivalence attaches a weight to each animal type according to the age of the 

animal. Teagasc National Farm Survey data, as part of the European Farm Accountancy Data 

Network (FADN) follow the same guidelines as other data agencies in Europe. 

To calculate the stocking rate of a farm, a total livestock unit is first calculated by summing 

the number of each animal type multiplied by the livestock unit equivalence for each animal 

(Table 5.5). This Figure is then divided by the size of the farm. Farm Size is measured in 

Hectares according to the utilised agricultural area (UAA) of the farm. This includes area 

under crops and pasture plus the area (unadjusted) of rough grazing. It is the total area owned, 

plus area rented, minus area let, minus area under remainder of farm (NFS). 
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 Table 5.5. Teagasc NFS Livestock Unit Equivalences 

Animal Type   

CATTLE 

Dairy Cows  

1.0 Livestock Units Each 

Suckler Cows 0.9 Livestock Units Each 

Heifers In Calf 0.7 Livestock Units Each 

Calves under 6 months 0.4 Livestock Units Each 

Calves 6-12 months 0.7 Livestock Units Each 

Cattle over 2 years 1.0 Livestock Units Each 

SHEEP  

Source: Teagasc NFS  

However, many of the agricultural schemes that are investigated in this thesis have scheme 

specific calculation methods. In particular the CAP reform schemes that were available from 

1993-2004 were calculated as in Table 5.6 

 Table 5.6. Stocking Rate Equivalence for Livestock Premia Payments  

Cattle    

Dairy Cows  1.0 (874 gals). = 1 LU 

Suckler Cows 1.0 LU each 

Stock Bull 1.0  LU Each 

Cattle 2-3 years 1.0 LU Each 

Cattle 1-2 Years  0.6 LU Each 

Cattle 0-1 Year 0.6 LU Each 

Sheep    

Ewes  0.15 LU Each 

Source: Teagasc Management Data for Farm Planning various years. 

 

CAP Reform Schemes 

These schemes were available to farmers during the MacSharry era 1993-2004. They 

included suckler cow, special beef and ewe premia payments. Additional payments were paid 

to farmers who remained below a stocking rate limit, extensification payment, and to farmers 

who slaughtered cattle, slaughter payment. The calculations for these premia payments were 

scheme specific (Table 5.6) and the method of calculation was also revised during the 

lifetime of the schemes. Prior to 2000 the stocking rate densities to avail of an extensification 

payment were as follows. 
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Rules for CAP Reform schemes 1993-1999 

The stocking density for Extensification premium payments was calculated as follows: 

The Livestock Unit value of – 

 The number of ewes and hogget ewes entered for the Ewe Premium Scheme or the 

Quota held, whichever is lesser 

 The dairy cows needed to produce any milk quota held by the farmer at 1 April of the 

year in question (this Figure was arrived at by dividing the milk quota gallons by 897, 

or if participating in a recognised milk recording scheme, by the average certified 

yield) 

 The number of cows applied for on the Suckler Cow Premium Scheme 

 The number of male animals applied for on the Special Beef Premium Scheme 

 Divided by the net eligible forage area in hectares 

Rules for CAP Reform schemes 2000-2004 

In 2000 a number of changes were made to these rules they included: 

 All animals over the age of six months included in the calculations for Extensification 

Premium Payments 

 Account of all Heifers and Dairy cows on the holding and not just animals entered for 

the Suckler and Special Beef Premium Schemes 

 Actual number of Dairy Cows and not the milk quota divided by the gallons produced 

 Forage area- areas under cereal, oilseed and protein cannot be included in the area 

calculations 

5.5. Description of Direct payments schedule: Where were the Notches? 

This section describes the potential subsidies budget constraint of cattle farmers which is 

calculated on a farm by farm basis using Teagasc National Farm Survey data. 

An individual potential subsidy budget constraint is calculated for each farm using, using 

Teagasc NFS Data on farm structures (size and number of animals) and Department of 

Agriculture information on the scheme specific rules. This constraint shows the potential 

subsidy income of the farm at a range of stocking rates that vary from 0.1 Lu/Ha to 3 Lu/Ha 

at intervals of 0.1 Lu/Ha. The number of animals and the size of the farm in hectares are used 
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to calculate the stocking rate of each farm. Subsidy specific stocking rate calculations are 

explained in full in Section 5.4. 

The policy rules and conditions determine where the threshold or cut-off points for subsidy 

income occurred, but the strength of the incentives differed between farms due to farm level 

heterogeneity. Farm level heterogeneity e.g. size, land quality and farm enterprise, and 

different combinations of animal types for which different subsidy payments existed, result in 

different marginal rates of payments and hence different incentives for different farmers. 

Essentially the slope of individual farmer’s potential subsidy constraint differs according to 

farmer choices in relation to the type of animals and stocking rates.  

An example of a direct payments schedule for an Irish cattle farmer in 1998 is presented in 

Figure 5.2. Subsidy income on the vertical axis is calculated in euro per livestock unit per 

hectare, as the stocking rate increases income from subsidies increases. Direct payments are a 

combination of several different payments. This payments schedule uncovers a number of 

behavioural pressure points where the upper stocking rate limits are reached for individual 

subsidy schemes. In all we discover that by 1998 there were three notches and a kink point in 

this schedule (Figure 5.2.) 

 

 Direct payments schedule 1998 Figure 5.2.

 

Extensification and Slaughter Premia payments result in notches because of the discrete 

nature of the conditions, that is, either you operate at a stocking rate level below the upper 
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limits and receive a payment or you do not. The suckler cow and special beef premia 

payments create a kink at the upper cut-off point. That is up to this point you receive payment 

per animal which increases as the number of animals increase. Above the upper limit you still 

receive payment up to the upper stocking rate limit.  

In 1993 the first year of these premia payments there were two distinct notches in the direct 

payments schedule. These occurred at 1.4 Lu/ha where the upper limit of an extensification 

premia was reached, and at 1.8Lu/Ha where the upper limit of a slaughter premia was 

reached. Initially suckler cow and special beef payments were paid up to a stocking rate limit 

of 3.5 Lu/Ha which by 1996 had dropped to 2 Lu/Ha. Above this limit farmers still received 

payments up to and including the upper limit of 2 Lu/Ha. Both of these payments introduce a 

kink in the potential subsidy budget constraint of cattle farmers. In 1997 a second 

extensification payment was introduced for farmers whose production remained below 

1Lu/Ha, this higher payment, for remaining at a lower stocking rate, lasted for three years 

1997-2000.  

Significant changes occurred in 2000 which increased the stocking rate limits but also 

involved changes to the method of calculating the stocking density. Prior to 2000 only 

animals on which a subsidy payment was applied for was included in the calculation of 

stocking rates. This calculation was specific to the livestock premia schemes. Between 2000 

and 2003 the limits changed a number of times as highlighted in Table 5.7.  

 Table 5.7. Stocking Rate Limits for Livestock Premia Schemes 

Subsidy  1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 

Suckler Cow 3.5  3 2.5 2 2 2 2 2 2 1.9 1.8 1.8 

Special Beef 3.5 3 2.5 2 2 2 2 2 2 1.9 1.8 1.8 

Extensification 

Normal 

1.4 1.4 1.4 1.4 1.4 1.4 1.4 2 2 1.8 1.8 1.8 

Extensification 

High 

- - - - 1 1 1 1.6 1.6 1.4 1.4 1.4 

Slaughter 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8. 1.8 1.8 

Source: Teagasc Farm Management Dairy, various years. 

Knowing the positions of the notches allows us to identify the areas of particular interest to 

this research, which are the region directly before the notch point where we expect bunching 

to occur and the sub optimal regions directly after the notch where we expect fewer farmers 

to operate, Figure 5.2. A notched budget constraint does not affect all agents in the same way. 

For example a standard linear tax or subsidy alters the relative price that everyone faces, and 

hence distorts everyone's behaviour. A notch, on the other hand, leaves the effective price 
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unchanged except, of course, at the notch, where the price is undefined, that is the function 

cannot be differentiated at this point. Consequently, a standard tax or subsidy imposes small 

excess burdens on everyone, while a notch imposes large excess burdens on a small number 

of people (Blinder and Rosen, 1984b).  

Notches also create a region directly after the notch point where income falls. The 

observation of individuals operating in this region (Figure 5.3) provides evidence that 

frictions/constraints exist that may prevent farmers from easily adjusting their behaviour to 

optimise their income (Kleven and Waseem, 2013). Optimization frictions are created by 

such things as switching costs, inattention or inertia. In an agricultural setting we might also 

add long decision making process and inelastic stocking rates. The natural biological lag in 

beef production makes it impossible for farmers to adjust production decisions immediately. 

Typically decisions to produce calves for beef are made up to three years before the final 

product is ready for the market place. An individual farmer may adjust his stocking rate by 

purchasing more animals but at the aggregated national level increasing stocking rates occurs 

only by breeding more or slaughtering less (or both). This would indicate that at an 

aggregated level stocking rates are relatively inelastic. 

 Location of Regions of Dominated choice (example). Figure 5.3.

 

Source: Authors own  
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5.6. Potential difficulties for this research 

The aim of this chapter is to uncover a behavioural response to non-linear constraints by 

graphing a distribution of stocking rate densities, using Teagasc NFS data. Firstly, there is a 

natural increase in overall stocking rates due to changes in the policy rules for stocking rate 

calculations.
18

. This creates a natural split in the data and essentially creases two different 

series. Figure 5.4 highlights the differences between the two series, series 1 (1995-1999) and 

series 2 (2000-2004). The inclusion of all bovine animals over 6 months in the calculation 

methods increases the stocking densities, hence series 2 moves to the right, which is only as a 

result of the calculation methods and not a behavioural response from farmers. 

 Policy Driven Changes to Stocking Rate Distribution Figure 5.4.

 

Secondly, Farm level heterogeneity complicates the analysis of behavioural responses 

because different farms face different incentives depending on animal type on the farm and 

the numbers of animals (intensity level) the farm can accommodate. Therefore the decisions 

that individual farmers make in relation to their farm specific conditions may be quite 

different. Different farms face different incentives. 

                                                 
18
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Finally, historically low stocking rate densities on many Irish cattle farms confound the issues 

in the following way; extensification payments, which created the strongest incentives, were 

introduced to encourage extensive farming practices. The majority of Irish cattle farms were 

already operating at a stocking rate well below the upper stocking rate limits for these 

payments and so there was a counter incentive for these farmers to increase stocking rates up 

to this limit.  

5.7. Behavioural Responses to Policy Incentives 

The behavioural response that is investigated in this chapter is in terms of the number of 

farms operating at a stocking rate density at or just before the upper stocking rate limit for 

extensification payments, (Bunching). According to Saez (2010) “to observe bunching the 

simplest method consists of producing histograms of the distribution with small bins, and 

checking whether spikes appear at kink points”.  

What does bunching look like? 

To clarify what a bunching response looks like and what this research has set out to discover 

is outlined in Figure 5.5. This is a graph of all farms that availed of cattle subsidy payments 

in 1997. There are three solid lines representing the upper cut-off limits for different payment 

schemes. The first two lines at 1 LU/Ha and 1.4 LU/Ha are notches at the upper stocking rate 

limit for Extensification payments. The third line is the upper limit for Suckler Cow and 

Special Beef payments and is a kink. Bunching evidence is circled in two places, firstly as a 

spike at the first notch and secondly as a sharp drop directly after the second notch. A spike 

or a drop is evidence of bunching in response to policy incentives. 
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 An example of a bunching response Figure 5.5.
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How the evidence is presented 

Evidence of bunching is categorised by farm size for small, medium and large farms. A graph 

of the stocking rate distribution for these three categories is examined for evidence of 

bunching behaviour. Table 5.8 presents some descriptive statistics of the three farm types  

 Table 5.8. Descriptive Statistics by farm size 

 Small Farms Medium Farms Large Farms 

Farm Size 16.45 35.70 73.65 

Gross Margin 10485.35 26430.99 51552.43 

Suckler Cows 7.91 12.14 18.20 

10 Month Special Beef 3.71 8.12 14.41 

22 Month Special Beef 2.90 6.50 15.75 

Ewe Premiums 1.23 1.66 3.50 

Family Labour 0.96 1.20 1.37 

FFI 5538.08 14367.05 26926.92 

REPS 0.19 0.34 0.25 

Off Farm Job 0.42 0.29 0.18 

Teagasc Client 0.24 0.40 0.49 

soil1 Widest Use 0.36 0.35 0.37 

soil2 Wide Use 0.52 0.53 0.44 

soil3 Limited Use 0.12 0.12 0.20 

Dairy Share 0.05 0.13 0.17 

Cattle Share 0.84 0.73 0.65 

Sheep Share 0.09 0.13 0.17 

Source: Teagasc NFS 

Bunching evidence is presented in Figure 5.6 for small farms (average size 17 Ha), Figure5.7 

for medium size farms (Average size 35 Ha) and in Figure 5.8 graphs are of large farms 

(average size 74 Ha). All graphs cover the years 1995 -2004. For identification purposes each 

year in each graph is numbered 1 – 30. The solid lines represent the upper stocking rate limits 

where payments stopped. So for example in Figure 5.6 graph number 1 has two lines, the first 

line at 1.4 LU/Ha is the upper limit for Extensification payments and where a notch occurred. 

The second line where Suckler Cow and Special Beef payments stopped and where a kink 

occurred, in some years these limits changed, but the notch at 1.4 LU/Ha remained for all 

years except two (2001 & 2002). 
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 Bunching Response Small Farms Average size 17Ha  Figure 5.6.
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In Figure 5.6 bunching is especially obvious in graphs numbered 2, 3 and 5 where there is a 

spike at the exact stocking rate limit and a large drop directly after the threshold point. Of 

most significance is that the drop occurs directly after the 1.4 LU/Ha cutoff points where all 

extensification payments stop. In graphs 6-10 there is significant movement in policy rules 

and a clear lag at farm level in adapting to these new conditions. This lag is evident in the 

number of farms that continue to bunch at a limit that no longer exists. In graph 6 this is at 

1.4 Lu/Ha and in graph 10 at 2 Lu/Ha. By 2004 farmers have target the existing threshold 

points successfully. This is evident in graph number 10 where there is bunching at both 1.4 

Lu/Ha the upper limit for extensification payments and 1.8 Lu/Ha which is the upper stocking 

rate limit for all subsidy payments. Of importance in graphs 1 – 10 is that there is persistent 

bunching at 1 Lu/Ha. This limit only existed for a three year period 1997-1999 but in all 

years there is evidence of bunching of small farms at this point. This is unique to this group 

and is an indication that smaller farms are more constrained in terms of income and farm size 

and less able to adapt to policy changes. 
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 Bunching Response Medium Farms Average Size 35 Ha Figure 5.7.
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In Figure 5.7 graphs are of medium size farms from 1995-2004. In these graphs bunching is 

more diffused an indication that there is more movement in terms of the number of animals. 

By 1997 graph 13, the first year when a 1 Lu/Ha existed there is clear evidence that farmers 

bunched at this limit. The drop in the distribution directly after the 1.4 Lu/Ha is also an 

indication of bunching at this point. In graph16 these farms have successfully targeted the 

limit at 1.4 Lu/ha, unfortunately this limit does not exist in this year, further indication of the 

lag exists in cattle systems. In graph 19 however these farms have successfully adapted their 

farm structures and there is clear evidence of substantial bunching at the 1.4 Lu/Ha which 

was reintroduced in 2000, graph 18.  
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 Bunching Response Large Farms Average Size 73Ha Figure 5.8.
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In Figure 5.8 graphs are of large farms from 1995-2004 (graphs 20-30). Of particular interest 

in these graphs is the increase in the number of farms involved in cattle production between 

1995 (graph 21) and 1999 (graph 25) and how quickly these farms targeted the 1.4 Lu/Ha 

extensification limits. The targeting of the 1.4 Lu/Ha limit is particularly evident in graph 24 

where the distribution almost stops at this point. During this period (1993-1999) only cattle or 

sheep included in the direct payments application were included in the calculation methods 

for livestock densities. This does not mean that there were no other animals on the farm 

rather farmers were more aware of the rules and were able to tailor their application to 

maximize payments. The targeting of the extensification limits is evident in all years for this 

group but is more successful in some years, an indication of the dynamic nature of cattle 

farming. An information lag is evident in that farms continued to bunch at 2 Lu/Ha in graphs 

28 and 29 even though this limit was reduced to 1.8 Lu/Ha in 2000.
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Figure 5.9 is a graph of subsidy specific stocking rate densities for all farms that availed of 

cattle specific subsidy payments aggregated across all years. Here the solid lines represent the 

most prominent notch at 1.4 Lu/Ha and the upper kink point. Dashed lines represent limits 

that came and went during this time period 1995-2004. The Figure shows a clear break in the 

distribution directly after the stocking rate of 1.4 livestock units per hectare. Figure 5.10 

presents the same distribution but include standard error bars which highlight the significant 

difference between stocking rates 1.4 Lu/Ha and 1.5 Lu/Ha where extensification payments 

cease. 

 Subsidy Specific Stocking Rate Densities  Figure 5.9.
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 Subsidy Specific Stocking Rate Densities with Standard Error Bars Figure 5.10.

 

Farmer decisions in relation to stocking rate densities were by no means simple or 

straightforward. The policy rules were complicated and changing and farmers also had to 

make decisions in relation to the particularities of their own farm and the existing production 

system in operation. We identify four key factors that might influence the stocking rate 

decision of cattle farmers.  These factors are ability, risk, farm system and learning versus 

inertia.  

Ability 

The ability of farmers to make a structural change is directly related to farm size and access 

to credit. Bigger farms have more capacity to increase animal numbers but also have the 

financial resources to do so. These two factors are interlinked since larger farms have on 

average larger market gross margins. Table 5.9 presents the number of farms in the top 

middle and bottom of the distribution categorised by market gross margins (Gross Margin – 

Direct Payments). Table 5.10 presents the number of farms in the top middle and bottom of 

the distribution categorised by farm size. Of particular interest in these two tables is the large 

number of small farms in terms of size and market income.  
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 Table 5.9. Market Gross Margins by Year  

Market Gross Margin: Number of farms by Year 

 Average  MGM 

€ 

1996 1997 1999 2000 2001 2004 

Bottom €2,578 41,630 34,645 44,940 43,365 39,529 35,591 

Middle €14,625 25,746 29,596 22,171 24,590 27,363 25,535 

Top €67,483 12,680 13,041 12,616 16,270 17,346 15,446 

Source: NFS various years. Market Gross Margins is Family Farm Income – Direct Payments 

 Table 5.10. Farm Size by Year 

Farm Size : Number of Farms by Year 

 Average Size 

Ha 

1996 1997 1999 2000 2001 2004 

Bottom 20 Ha 49,660 47,858 47,440 51,381 47,006 41,258 

Middle 40 Ha 18,980 17,917 19,534 19,777 21,150 19,708 

Top 87 Ha 11,416 11,507 12,875 13,115 16,172 15,914 

Source: NFS various years 

The significance of farm size in terms of the ability of farmers to adapt to changing policy 

rules is evident if we compare graph 4 (small farms 1998) with graph 24 (large farms 1998). 

In graph 4 bunching is more obvious at the lower limit of 1 Lu/Ha whereas on larger farms, 

graph 24 there is significant bunching at 1.4 Lu/Ha. Larger farms in general trend towards the 

upper extensification limit and do so over a relatively short number of years. In 1995 a small 

number of large farms were engaged in cattle production graph 21 three years later they were 

successfully targeting the 1.4 Lu/Ha Graph 24. The cost of this expansion is greater on larger 

farms since the livestock unit per hectare measure is a function of farm size hence on larger 

farms more animals are required to increase the stocking rate levels. Although the cost of 

increasing stocking rates on smaller farms is less, bunching around the lower stocking rate 

limit of 1 Lu/Ha is persistent over a number of years even when that limit no longer exists, 

graph 7, graph 8 and graph 9. 

Risk 

Farm size is also a contributing factor in relation to risk. Since stocking rate densities are 

calculated as livestock units per hectare, larger farms can carry more cattle and still remain at 

the same stocking density as smaller farms with fewer cattle. While the cost associated with 

increasing stocking rates on larger farms is greater than on smaller farms, the gains from 

increased subsidy payments is also greater since these payments were paid on a per head 

basis.  
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Extensification payments were an additional payment with discrete cut-off points, that is, 

once these limits were breached all additional extensification payments ceased, while the core 

payments for suckler cows and special beef premia payments continued up to 2 Lu/Ha (1.8 

Lu/Ha in later years from 2002-2004). It is clear that the loss associated with exceeding the 

stocking rate limits is greater on larger farms. If we take an example of two farms a 10 Ha 

farm and a 100 Ha farm, the 10 Ha farm will reach the extensification limit of 1 Lu/Ha with 

ten suckler cows whereas the 100 Ha farm will reach the same limit with 100 suckler cows. If 

the extensification payment is €55, as in 1997, then the loss for the larger farm is €5,500 and 

the loss for the small farm is €550.  

The most obvious targeting of the extensification upper limits is in graph 24 for large farms 

in 1998. In this graph there is a substantial drop in the distribution at the 1.4 Lu/Ha limit and 

almost no farms operating at stocking rates above the limit.  

Farm System 

In the period we are interested in 1995-2004 quotas and restrictions were in place for both 

dairy enterprises and suckler enterprises. The suckler cow quota system was introduced in 

1993 and based on the number of suckler cows in the herd in 1992. Each farmer received an 

individual and tradable quota for each suckler cow in the herd in 1992. The quota placed a 

restriction on the number of premia payments which a farm could apply for. 

 Average number of suckler cows and suckler cow quota per farm. Figure 5.11.
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While this system did not restrict the number of suckler cows a farm could keep, additional 

cows, did not receive any subsidy payment. Figure 5.11 shows that after 2000, when the rules 

attached to extensification payment changed and all animals on the farm were included for 

the stocking rate calculation, cow numbers and cow quota numbers were almost identical. It 

would appear therefore that the subsidy payment on suckler cows was important factor in the 

decision to keep these types of animals. It follows, therefore, that an increase in suckler cow 

numbers was constrained and costly as a farmer had to purchase additional quota rights as 

well as the cow if he chose to intensify this system. Hence, increasing herd size and stocking 

rates was more difficult for a suckler production system.  

Figure 5.12 presents graphs of the subsidy specific stocking rate densities for suckler farms
19

. 

There are a number of points to note in these graphs and we number a sample of years S1 –S4 

to highlight these points. Firstly, there is a relative uniformity across all years as the 

distribution remains almost unchanged for a number of years (S2-S4). This is a reflection of 

the restrictions in place (suckler cow quota) and also the natural biological lag. It reflects the 

fact that many suckler farms produced at almost the same levels throughout the period. 

Secondly, even with the number of restrictions farmers continued to successfully target the 

extensification limit at 1.4 Lu/Ha, and in 1997 (S1) were highly successful in targeting both 

the higher extensification payments cut-off at 1 Lu/Ha and the 1.4 Lu/Ha limit. Thirdly, there 

is also evidence of inertia in the system, partly due to the restrictions on suckler cow numbers 

but possibly also an indication of an information lag where farmers were not fully aware of 

the policy changes and once they had a system in place were unable or unwilling to change

                                                 
19

 Suckler Farms are defined as farms with a positive suckler cow quota  number 
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 Stocking Rate Densities on Suckler Farms 1995-2004 Figure 5.12.
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Learning versus Inertia: 

The stocking rate distribution on Irish cattle farms also provides evidence of both learning 

and inertia. There are essentially two parts to what we define as “learning”, firstly the farmer 

has to acquire the knowledge of the policy rules and secondly he has to make structural 

changes on his farm to optimize subsidy income. Therefore a farmer has to know the policy 

rules, relate these rules to his farm by solving the problem of the number and type of animals 

to keep, be willing to make the changes and last but not least have the financial capabilities to 

make these changes. Learning is evident when farmers either increase or decrease the 

stocking density to maximize farm income from subsidy payments. 

This is by no means a simple decision for farmers. Policy rules were complicated and 

changing, and yet there is significant graphical evidence that farmers did make these quite 

complicated choices quite successfully. There is also evidence of learning behaviour in all 

groups, but large farms provide the most definitive evidence. These farmers adapted their 

stocking rates over a short period to bunch at 1.4 Lu/Ha, graphs 21 and 24 are an example of 

this. In graph 21 there are relatively few large farms involved in cattle production and there is 

no bunching at the 1.4 Lu/Ha upper limits. By graph 24 there is significant movement 

towards higher stocking rates but most interestingly there is bunching at 1.4 Lu/Ha and 

almost no farms after the cut-off point.  

Bunching around the 1 Lu/Ha also provides interesting insights, this limit only existed for 

three years but extensification payments were higher at this limit. In graphs 24 and 25 on 

large farms there is movement downward towards the 1 Lu/Ha limit (graph 25). The limit 

was removed the following year in graph 26 and once again there is significant movement on 

large farms towards the new limit (for two years only this limit was at 1.6 Lu/Ha but then 

reverted back to 1.4 Lu/Ha). 

Table 5.11 presents results of the number of farms that remained above the notch point over 

time. There is clear evidence that this number decreased over time. A comparison is made of 

farms over a three year period. This region is significant since although stocking rates have 

increased, income from subsidies has dropped. In Table 5.11 there is clear evidence of 
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learning over this time period where for example in 1995 there were over 6, 595 farms in this 

region by 1998 (three years on) this had dropped to 2,548. The pattern is similar for all years.  

 Table 5.11. Number of Farms in Notch over time 
 

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 

In 

Notch 

6,595 7,770 6,578 5,965 9,007 13,514 7,185 9,208 11,359 10,714 

In Notch One 

Year on 

4,923 5,209 5,945 5,467 7,379 11,517 5,607 7,739 9,531 

In Notch Two Years On 

 

2,772 4,873 5,327 5,012 5,353 8,480 4,926 7,205 

In Notch Three Years On  

 

 2,548 4,389 4,827 3,298 3,983 7,972 4,078 

Inertia, unwilling or unable to change 

In contrast to the “learning” aspect of the behavioural response there is also evidence of 

inertia. Inertia is indicative of farmers that are unable or unwilling to make structural changes 

at farm level to maximize subsidy income. Inertia is particularly evident where farmers 

continue to bunch at stocking rate limits that no longer exist. Whether this behaviour is due to 

the lack of knowledge around policy rules or the inability to change given financial or other 

constraints (suckler quota system) is difficult to say. Evidence of this type of behaviour is 

most prevalent on smaller farms at the 1 Lu/Ha notch. This upper limit existed for a three 

year period 1997-1999, graph 3, graph 4 and graph 5. Of the three farm groups this notch was 

most successfully targeted by small farms. However, small farms continued to bunch at this 

point even when the policy rules changed. Graphs 6 – 10 provide clear evidence of this 

inertia. In particular graph 8 and graph 9 show substantial bunching at 1 Lu/Ha, even though 

this limit did not exist.  

Who Moved and Who Stayed? 

It is important to keep in mind that farmers who operated regions after the notch were those 

with above average stocking rates. Table 5.12 presents the descriptive statistics and 

demographics of farms that remained in this region having been in this region the previous 

year (stayed) and those who were in the region the previous year but are not in the region in 

the current year (got out). The most significant finding is that farmers who got out did so by 

reducing stocking rates and most significantly they reduced their stocking rates to correspond 

with the upper limit of the Extensification Premia Payment at 1.4 Lu/ha. This is an important 
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finding and highlights the success of a policy which was designed to promote extensive low 

intensity cattle production.  

 Table 5.12. The Movers and the Stayers 

  Movers All 

Farms 

Movers Cattle Only 

Farms 

Stayers All 

Farms 

Stayers Cattle Only 

Farms 

In Dominated choice 

Previous Year 

1 1 1 1 

MGM per ha 311 158 298 309 

MGM per ha_1 331 211 326 340 

Stocking  Rate 1.40 1.39 1.89 1.83 

Stock Rate_1 1.74 1.71 1.89 1.85 

Direct Pay_ha 320 322 333 338 

Direct_Pay_ha_1 241 262 226 195 

Forestry Share 0.11 0.07 0.12 0.20 

Dairy Share 0.10 0.00 0.03 0.00 

Cattle Share 0.69 1.00 0.63 1.00 

Sheep Share 0.20 0.00 0.34 0.00 

land value 7663 7830 7513 8154 

FFI 398 303 384 337 

family Labour 1.19 0.97 1.25 1.12 

Age 52 53 51 51 

Size 47 34 44 34 

Teagasc Client 0.42 0.35 0.47 0.46 

REPS 0.24 0.20 0.30 0.15 

Region1 0.09 0.10 0.09 0.10 

Region2 0.04 0.08 0.08 0.15 

Region3 0.11 0.10 0.09 0.05 

Region4 0.11 0.12 0.14 0.16 

Region5 0.06 0.11 0.03 0.11 

Region6 0.16 0.17 0.30 0.25 

Region7 0.08 0.06 0.06 0.10 

Region8 0.18 0.11 0.17 0.03 

Off farm job 0.26 0.40 0.23 0.31 

soil1 0.52 0.54 0.59 0.70 

soil2 0.40 0.39 0.36 0.28 

soil3 0.08 0.07 0.06 0.02 

MGM_ha Market Gross Margin per Hectare €, Direct Pay €, FFI€, MGM_ha_1 = lag, Direct_Pay_ha_1 = lag 

Stocking Rate = Livestock Units/UAA Size. UAA Utilized Agricultural Area. Stockrate_1 = lag 

Region 1 - Louth, Leitrim, Sligo, Cavan, Donegal, Monaghan  Region 2 Dublin  Region 3 - Kildare, Meath, 

Wicklow. Region 4 - Laois, Longford, Offaly, Westmeath   Region  5 - Clare, Limerick, Tipp. N.R 

Region 6 - Carlow, Kilkenny, Wexford, Tipp. S.R., Waterford. Region 7 - Cork, Kerry  Region 8 - Galway, 

Mayo, Roscommon 

Soil 1 Widest Use Range  Soil 2 Not as good as Soil 1 
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These in table 5.11 and Table 5.12 are interesting for a number of reasons: Firstly they show 

that farmers did respond to these incentives. Secondly they highlight a learning process 

whereby changes in policy rules take time to filter down to farm practices and farm intensity 

decisions, which can be described as an information lag. Thirdly they also highlight a 

catching up phase at farm level whereby stocking rate levels take time to change owing the 

biological lag which is particularly associated with cattle systems.
20

  

5.8. Policy Implications 

The objective of this chapter was to carry out an investigation of cattle farmer stocking rate 

decisions in relation to coupled policy incentives. Neo classical theory on preferences and 

responses to piecewise linear budget constraints formed the basis for this investigation. 

Farmer responses to specific policy schemes are captured by graphing the stocking rate 

distribution of different farm types and different farm sizes. Where bunching is observed at 

threshold points we conclude that farmers reacted in a way that is consistent with the 

underlying economic theory.  

The results show, that while there is strong evidence of bunching at threshold points, 

bunching is not perfect and that some farms are more successful in tailoring their behaviour 

in order to maximize subsidy payments. This result is consistent with findings in the tax 

literature that find some groups are also more successful at tailoring labour supply responses 

to tax incentives. Kleven (2013) find that self-employed workers are more successful in 

relation to bunching behaviour while (Browne and Roantree, 2012) find that in the UK 

company directors and company owners are more successful at targeting hours worked. 

In relation to agricultural policy reform, the implications from this study provide evidence 

that not all farmers reacted the same way to previous policy incentives. Policies need to be 

carefully considered and have a clear objective at the design stage if they are to deliver a 

successful outcome. In particular large farms do not react in the same way as smaller farms. 

In this chapter, which focuses on historical coupled payments, larger farms with more 

resources, were quicker to increase stocking rate densities on their farms and quicker to adapt 

production systems and animal types to avail of the large payments that were available at the 

time. Evidence that different farms react in a different way is an important finding for future 

policy design. 

                                                 
20

 Breeding decisions are typically taken up to one year before a calf is born. 
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5.9. Summary 

The failure of models to predict how farmers would react to decoupling in 2005 has puzzled 

many researchers. However, what this research has shown is that the nature of the underlying 

incentives is critical both in analysing current behaviour and predicting future behaviour. 

Failing to account for non-linear incentives leads to biased predictions. This is particularly 

relevant for farms that operated in the region of a notch. If the subsidy income constraint is 

assumed to be linear then increasing production is assumed to increase income. However, this 

research has shown that this is not the case when policy rules create notches. In fact to 

increase subsidy income some farmers needed to decrease their production.  

The research has provided significant graphical evidence that farmers did in fact react in a 

rational way given the nature of the incentives. Key findings are that farm size is a key driver 

of farmer behaviour in terms of ability and risk. The financial incentives for larger farms 

were greater since these schemes were paid on a per animal basis and larger farms could keep 

more animals and still remain below the upper stocking rate limits. The flip side of this is that 

the loss associated with exceeding the limits was also greater for large farms since the 

additional extensification payment was also paid on a per head basis. 

On the more regulated suckler systems (suckler cow quota) stocking rates remain relatively 

stable. This can be attributed to the quota system that was in place which was an extra cost if 

a farmer wanted to increase cow numbers. This shows that the farm system was in itself a 

barrier to changing the stocking rate. 
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Appendix 

In this appendix we include a number of comparisons between the full sample of farms that 

availed of cattle subsidy payments and a sub sample of specialist cattle only farms where 

100% of the forage area is dedicated to cattle production.  

 Stocking Rate Density 1999 All Farms availing of Cattle Subsidies  Figure 5.13.
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 Stocking Rate Density 2000 All Farms availing of Cattle Subsidies  Figure 5.14.

 

 Stocking Density on Cattle Only Farms 1997 Figure 5.15.
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 Stocking Density on Cattle Only Farms 1999 Figure 5.16.
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 Stocking Density on Cattle Only Farms 2000 Figure 5.17.

 

 Stocking Density on All Farms 2004 Figure 5.18.
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 Stocking Density on Cattle Only Farms 2004 Figure 5.19.
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 Line Graph of Stocking Rate Densities on All Farms 1995-2004 Figure 5.20.

 

Note: the Figure shows the density distribution of Subsidy specific stocking rate for all farms that availed of cattle specific subsidy payments. Vertical reference lines represent the upper cut-

off stocking rate limits for (1) extensification payment and the (2) maximum upper limit for all subsidy schemes. In 1997 1998 & 1999 there were two levels of extensification. These rules 

changed a number of times the most significant changes occur in 2000 when both the upper stocking rate limit and the stocking rate calculation method changed. 
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 Line Graph of Stocking Rate Densities on Cattle Only Farms 1995-2004 Figure 5.21.

 

Note: the Figure shows the density distribution of Subsidy specific stocking rate Cattle Only farms that availed of cattle specific subsidy payments. Vertical reference lines represent the upper 

cut-off stocking rate limits for (1) extensification payment and the (2) maximum upper limit for all subsidy schemes. In 1998 & 1999 there were two levels of extensification. These limits 

change a number of times the most significant changes occur in 2000 when both the limits and the stocking rate calculation method changed.
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Chapter 6. Behavioural Drivers of Stocking Rate Decisions 

on Suckler Farms   

In the previous chapter a non-parametric graphical methodology was used to look for 

evidence of bunching. In this chapter a more systematic model is constructed to uncover the 

relationship between the non-linear subsidy payments and increases in suckler cow numbers. 

Over a ten year period from 1987- 1998 suckler cow numbers increased threefold. This was 

the most significant structural change to occur on Irish Cattle farms since the 1980’s. In this 

chapter a Hausman technique for capturing non-labour income effects when constraints are 

non-linear is developed. 

6.1. Introduction 

Traditional cattle systems in Ireland involved the movement of calves from the large dairy 

herds in the south of the country to non-dairy, beef producing areas in the West, North West 

and Midlands. This type of agricultural production benefited both dairy and cattle systems 

since dairy farms were focused on milk production and cattle farms on beef production, 

neither had the additional cost of keeping a beef cow. During the late 1980’s and early 1990’s 

this system changed dramatically and has been one of the most significant structural changes 

to occur in Ireland in the last three decades.  

Within one decade from 1987-1998 the number of suckler cows increased from 420,600 to 

1.247 million, an increase of 196% (Figure 6.1). This caused a shift in the underlying 

structure of traditional beef farming, from a system where the majority of beef animals 

originated as a by-product of the dairy sector to becoming the main function of the suckler 

system. Suckler systems, by their very nature are an inefficient and costly system of beef 

production since a farmer has the additional cost of keeping a cow in order to produce, at 

best, one calf per year. 

The reasons for this change can be attributed to policy changes in both the dairy sector and 

the beef sector, dairy quota on the dairy side and cattle premia payments on the beef side. 

While the dairy quota regime resulted in consolidation and improvement of the dairy sector, 

on the beef side, there was a dramatic increase in suckler cow numbers.  
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 Cow numbers in Ireland 1983-2015 Figure 6.1.

 

Source: CSO Various Years 

The aim of this chapter is to model the influence of the array of different livestock premium 

schemes of the coupled policy era (1993-2004) on suckler cow numbers. A further aim of this 

chapter is to take account of the particular nature of the non-linear incentives associated with 

a coupled policy in influencing the stocking rate decision. The chapter will proceed as 

follows: Section 6.2 outlines the policy background and the policy measures that were in 

place during the time when suckler cow numbers increased dramatically. Section 6.3 extends 

the theoretical framework of chapter three to uncover non-labour income from non-linear 

constraints. Section 6.4 explains the reactions of individuals with different levels of skill. 

Section 6.5 suggests a functional form for the utility maximization problem. Section 5 

outlines the methodology and Section 6 outlines how optimization frictions might affect the 

behavioural response of individual agents. 

6.2. Policy Background 

This section outlines the policy measures that were in place during the time when there was a 

substantial increase in suckler cow numbers in Ireland.  

The introduction of dairy quotas in 1984 was the first significant policy shock whereby 

changes in the CAP were necessary to deal with overproduction in the dairy sector. Whilst 

0

200

400

600

800

1,000

1,200

1,400

1,600

1,800

N
u

m
b

e
r 

o
f 

A
n

im
al

s 
'0

0
0

 H
e

ad
 

Cow Numbers 1975 - 2015 

Dairy Cows Suckler Cows



 

144 

 

Ireland has a comparative advantage in milk production due to favourable climatic conditions 

and almost year round grass supply, the introduction of a milk quota limited further 

development of, and entry into the dairy sector. In 1983 a suckler cow payment was 

introduced and made available to farmers in all areas with no limits on the number of eligible 

cows. This payment was designed to support the beef sector where low profitability was, and 

continues to be an issue. However the payment was relatively low and had little influence on 

suckler cow numbers. In 1987 this scheme was revised and payments for suckler cows 

increased significantly. From 1987 suckler cow numbers began to rise.  

The second significant policy shock came with The MacSharry reforms of 1993. The CAP 

reform measures that were introduced in 1993, switched the emphasis away from market 

price support and intervention-purchasing policies towards direct payments to farmers. 

Payments were coupled to production, but were also highly regulated with quota restrictions 

on suckler cow numbers, limits on the number of animals eligible for special beef premia 

payments and stocking density limits for all schemes (see chapter 5 for a detailed account of 

the numerous different schemes that were available to cattle farmers).  

Eligibility for Suckler Cow premia payments was quota constrained. This quota only applied 

to the number of premia payments a farmer could apply for and not the number of cows on 

the farm. The existence of this quota (in addition to creating a barrier to entry for farmers 

without quota) made keeping extra suckler cows less attractive since extra cows received no 

payment. It is quite reasonable to assume that few farmers would find it worthwhile to exceed 

their individual quotas (Matthews, 2000a). 

However between 1993 when the scheme was introduced and 1998 when suckler cow 

numbers reached their peak, numbers increased from 979,700 to 1,233,800 an increase of 

almost 26%. That is, even with quota restrictions in place, cow numbers continued to rise, 

and cows in excess of quota rights received no payment. There was a national reserve of cow 

quota which farmers who fulfilled certain criteria could apply, but this alone does not explain 

the additional rise in cow numbers post quota. Suckler cow quota rights were also tradable, 

but once again buying or selling quota rights cannot account for the increase in cows since 

the overall national levels did not change. Figure 6.2 highlights the dramatic increases which 
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took place between 1987- 1998, where year on year there was a net increase in the total 

number of suckler cows
21

.  

 Net Changes in Suckler Cow Numbers  Figure 6.2.

 

6.3. Theoretical Framework 

This section outlines the theoretical framework used to derive a supply function for suckler 

cow numbers in the presence of non-linear budget constraints.  

Our hypothesis is that the substantial payments for suckler cows were the most important 

driver of the huge increase in cow numbers during the coupled policy era, but that other 

direct payments were also a factor. The non-linear nature of the incentives needs careful 

consideration, since non-linear incentives equate with non-linear demand. In particular, the 

effect of a notch is not the same for everyone, farmers operating at stocking rate levels, either 

well below or well above the notch are not affected at all. Farms operating in the region of 

the notch are most affected. By simulating a potential budget constraint for each farm, the 

location of each farm in relation to the notch can be identified.  

                                                 
21 An increase in cow numbers is defined as cow numbers current period/cow numbers previous period > 1.1 

A decrease in cow numbers is defined as cow numbers current period/cow numbers previous period < 0.9 

Net increase is Increase minus Decrease 
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To set the research in a theoretical context, the methodology used is neo-classical consumer 

choice theory. This theory predicts that an individual’s reaction to a change in the relative 

prices of two goods has an income effect and a substitution effect. The income effect reflects 

the extra wealth a consumer receives if there is a price increase. The substitution effect is 

based on the relative prices of the two goods, and if the price of one of the goods decreases, 

theory would indicate that consumers should choose more of the cheaper good. The overall 

effect of a price change in one good is therefore a combination of both an income effect and a 

substitution effect. Traditionally, the Slutsky equation is  used to analyse the combined effect 

of income and substitution effects (Hausman, 1983a) 

However, in the alternative scenario, as discussed in chapter three, we are not comparing two 

“goods” and the income and substitution effects are more difficult to identify. To overcome 

this problem, a method first introduced by Hausman to uncover an income effect in the 

presence of non-linear constraints is applied, and involves calculating “virtual” or non-labour 

income at the intersection of the budget constraint with the Y axis. 

The Hausman technique was originally applied to uncover income and substitution effects of 

a progressive taxation system, which creates non-linear budget constraints on labour supply. 

According to Hausman progressive government tax and transfer programs result in a convex 

piecewise linear budget constraint which leads to a multiplicity of net wages and virtual 

incomes which are more difficult to analyse theoretically and econometrically (Hausman, 

1983b). This study has found that direct payments to farmers also resulted in a convex 

piecewise linear budget constraint, which create similar difficulties in estimating a demand 

function. 

Firstly, how this theory applies to a linear situation where the introduction of an agricultural 

subsidy payment changes the marginal effect of the constraint is discussed. In Figure 6.3, we 

consider two goods, consumption (income) on the vertical axis and labour (Stocking Rate) on 

the horizontal axis. Income arising from a no livestock scenario is represented on the vertical 

axis as Y, in labour supply literature this is identified as non-labour income
22

. The preferred 

                                                 
22 This might be an Environmental payment for example where the payment is made on a per hectare basis 

rather than coupled to livestock production or income from renting out the land or any non-farming income. In 

chapter 7 non-labour income also captures the effect of a decoupled payment.  
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stocking rate of the farmer is SR
*
. The introduction of a linear subsidy payment coupled to 

production causes a counter clockwise movement of the budget constraint, but critically Y 

(the intersection of the budget constraint with the Y axis) remains unchanged. According to 

Hausman this scenario corresponds to a proportional tax case where the non-labour income Y 

is unaffected by a tax, since a tax on income is assumed only to affect labour income 

(Hausman, 1983b). Similarly, agricultural subsidy payments, which are coupled to 

production, only affect farmers producing the subsidised product.  

 Effect of Linear Subsidy Figure 6.3.

 

Source: Authors own work 

In the case of a progressive subsidy where the marginal price is non-decreasing the budget 

constraint can be described as piece wise linear, that is the constraint consists of a number of 

segments joined together at “kink” points. In Figure 6.4 three implicit marginal prices are 

considered, S S1 and S2
23

, which lead to three budget segments B1 B2 and B3, where the 

marginal price, Bi = B(1 + Si). SR1 and SR2 correspond to kink point stocking rates which 

occur at the intersection of two subsidy rate brackets.  

                                                                                                                                                        

 
23

 The implicit subsidy rate is the slope of the budget segment and is farm specific depending on the number of 

animals the mix of CAP schemes and the size of the farm.  
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An important addition to this diagram is the "virtual" incomes Y2 and Y3, which follow from 

extension of a given budget segment to the vertical axis. “Virtual Income” is the income a 

farmer would receive if his marginal price were fixed on a segment of the budget constraint 

but stocking rate is equal to zero. Y2 and Y3, are denoted as virtual income because if the 

individual faced the linear budget set B2 = (S2, Y2), he would still choose a stocking rate SR* 

as in Figure 6.4. (The preferred stocking rate of the farmer is SR
*
). If however a farmers SR* 

were located on segment B3 with budget set B3 = (S3, Y3) he would also still choose to remain 

in that position. This research has found that the upper stocking rate limits for Suckler Cow 

and Special Beef Premia payments introduced similar “kink” conditions on individual farmer 

budget constraints.  

 “Virtual” Income with a Piecewise Linear Budget Constraint Figure 6.4.

 

Source: Authors own work 

In a third budget set scenario “notches” or breaks in the constraint create additional 

complexities (Figure 6.5). Consider three implicit marginal prices, S S1 and S2
24

, which lead to 

three segments B1 B2 and B3, where the marginal price Bi = B(1 + Si). In this scenario SR1 and 

SR2 correspond to notch point stocking rates which occur at the upper cut-off stocking rate 

limits for discrete payments, such as an extensification payment. That is, if a farmer exceeds 

                                                 
24

 The implicit subsidy rate is the slope of the budget segment and is farm specific depending on the number of 

animals the mix of CAP schemes and the size of the farm.  
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the limits, all extensification payments were lost. These conditions create strong incentives to 

remain below the limit which as we have seen previously leads to “bunching” at this point.  

Once again the "virtual" incomes Y2 and Y3, follow from the extension of a given budget 

segment to the vertical axis. However in this scenario “Virtual” income need not necessarily 

increase as the stocking density increases. Whether "virtual" income increases or decreases 

depends on whether the marginal price of a budget segment increases or decreases relative to 

the previous segment. We present two scenarios, in Figure 6.5 where the three Budget 

segments B1 B2 and B3 are extended to the vertical axis “Virtual” Income for the segment B3 

(Y3) is greater than Y2 and Y1 since the marginal price decreases as we move from segment to 

segment. That is the slope of B2 < B1 and the slope of B3 < B2.  In Figure 6.6, where the three 

Budget segments B1 B2 and B3  are extended to the vertical axis “Virtual” Income for the 

segment B3 (Y3) is less than Y2 and Y1  Since the slope of B3 > B2.   

  “Virtual” Income with a Notched Budget Constraint. Decreasing Figure 6.5.

Marginal Price 

 

Source: Authors own work 
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 “Virtual” Income with a Notched Budget Constraint. Increasing and Figure 6.6.

Decreasing Marginal Price  

 

Source: Authors own work 

In previous chapters individual farm level budget constraints were constructed and explained, 

hence, a subsidy regime coupled to production is best described by Figure 6.5. That is in 99% 

of our observations farm budget constraints are convex and as a farm moves from one budget 

segment to the next, the marginal price is decreasing. However on 1% of farms the opposite 

occurs, that is the marginal effect (slope) increases from one budget segment to the next, this 

represents approx. 139 farms out of 13000 farms and so we consider this insignificant. 

6.4. How marginal prices and “virtual” income is calculated  

This section describes how the Hausman non-linear theoretical framework is applied to 

individual budget constraints (as described in chapter five) to extract two vital pieces of 

information. The framework is adapted to investigate farmer decisions when non-linear 

incentives are in play. Of particular interest is the marginal price i.e. the substitution effect 

(the additional subsidy income a farmer would receive for an incremental increase in stocking 
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rates) and the “Virtual” or non-labour income i.e. the income effect (intercept of the farm 

specific budget constraint and the Y axis).  

In general, a decrease in the marginal price increases the virtual income Y, which produces a 

positive wealth effect and a negative substitution effect (decrease in prices) as highlighted in 

Figure 6.4. In a piecewise linear budget constraint, the section of the constraint on which an 

individual operates can be described by the following linear equation: 

          

Where Y = income,    marginal price, X is the actual stocking rate and α = intercept 

Using this information the marginal price, β, is the subsidy rate or the slope of the constraint 

at the actual stocking rate. This subsidy rate is different on each farm since it is calculated at 

the actual stocking rate of the farm and is a function of both the number of subsidy specific 

animals on that farm and the farm size. The “Virtual” income of each farm corresponds to the 

intercept of their individual budget segment with the vertical axis (that is α in this equation). 

We now describe how          are calculated in this study. 

To calculate the marginal price 

Firstly, to calculate the marginal price β, the following criteria are applied:  

             

               
 

Where ∆ stocking rate is 0.1, Pay+1 is the payment received at the actual stocking rate plus 

one increment of 0.1 and Payact is the actual payment received and 0.1 is the incremental 

change in stocking rates. 

If a farm is operating on the linear part of the budget constraint then this marginal price is 

positive. However if the farm is operating at a notch point, then the payment received at the 

+1 increment is less than the previous payment and will result in a negative marginal price. If 

this is the case we apply the following criteria 
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Where Pay-1 is the payment received at the stocking rate 0.1 less than the payment received at 

the actual stocking rate. In this way the marginal price remains positive which is important 

for our analysis. This marginal price represents the overall price effect since it is the position 

on the individual farmer’s budget constraint where the indifference curve, representing 

individual preferences, is tangent to the budget constraint. A positive price effect represents 

an increase in farmer wealth arising from the inclusion of subsidy payments.  

To calculate the “virtual” or Non-Labour Income Effect 

Secondly, to calculate the “Virtual” income effect for each farm once again the following 

equation is applied. 

          

Where Y = income,    Marginal price, X is the actual stocking rate and α = intercept. It 

follows therefore that “Virtual Income” corresponding to the intercept of the preferred budget 

segment with the vertical axis, for each farm is described by the following equation: 

        

Actual income Y is simulated in our model by applying the rules and conditions of the policy 

instruments to the actual characteristics of the farm in terms of the number of eligible cattle 

and the farm size,   is calculated by the process highlighted above and X is the actual 

stocking rate of the farm. In the model these three parameters are known to us and hence by 

deduction “Virtual” income   is easily calculated as: 

   = Actual Subsidy Income – (Marginal price).(Actual Stocking Rate) 

The price and income effects are then included as explanatory variables in model.  

 6.5. Economic interpretation of  “Virtual” income and marginal price  

To interpret how a notched budget constraint influences farmer decisions in relation to 

stocking rate, the initial position of the farmer along a potential constraint is important. In 

Figure 6.7 the stocking rate distribution of suckler farmers during the aggregated time period 

1995-2004 is presented. Notches associated with scheme specific limits are at 1 Lu/Ha, 1.4 

Lu/Ha and a kink point at 2 Lu/Ha. 
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 Figure 6.7.  Stocking rate distribution on Sucker Farms 

 

 

 Figure 6.8. Theoretical Notched budget constraint 

 

Source: Authors own work 
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In Figure 6.8 a theoretical interpretation of a potential budget constraint with notches at 1 

Lu/Ha and 1.4 Lu/Ha and a kink at 2 Lu/H is also presented.  By comparing Figure 6.7 and 

Figure 6.8 it is obvious that the majority of suckler farms operated at stocking rates that 

placed them on the first two budget segments B1 < 1 Lu/Ha or B2 < 1.4 Lu/Ha.  

Scenarios where marginal prices or “virtual” income change  

The different ways in which policy changes can affect overall income by changes in the 

marginal returns to the farm through an increase in the marginal price, or an increase in the 

“virtual” or lump sum income, are highlighted in Table 6.1, and graphically in Figure 6.9 

(increase in Marginal Price) and Figure 6.10 ( increase in “virtual” income).  

 Table 6.1. How changes in marginal prices or “virtual” income affects overall 

income. 

 

 
 

Marginal Price (substitution Effect) 

 

 

“Virtual” Income (Wealth Effect) 

 

Increase   Increase in coupled subsidy 

payments 

  Move to lower budget segment 

  Subsidy payments include a decoupled 

scheme  

  Move to higher budget segment 

 

 

 Decrease   Decrease in coupled subsidy 

payments 

  Move to a higher budget segment 

  Decoupled portion of subsidy payments 

reduce 

  Move to a lower budget segment 
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 Graphical representation of an Increase in Marginal Price Figure 6.9.

 

Source: Authors own work 

 Figure 6.10. Graphical representation of an Increase in “Virtual Income 

 

Source: Authors own work 

Change in marginal prices, a Substitution Effect 

An increase in the marginal price a farmer receives is the additional income a farmer would 

receive for an incremental increase in livestock units. Theory predicts that a utility 
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maximising individual will increase the number of hours allocated to on-farm labour, and 

thus decrease the time allocated on off-farm work or leisure, as a substitution effect.  

Changes in “virtual” income, a Wealth Effect 

If the farmer receives an increase in “virtual” income, the budget constraint is relaxed 

enabling him or her to work less and enjoy more leisure without affecting current levels of 

consumption.  Decoupled payments are considered as a source of off-labour income or as an 

exogenous addition to household wealth, which does not affect the marginal value of farm or 

off-farm work. In Table 6.3 the decoupling of LFA payments in 2001 increases “virtual” 

income and since the majority of suckler farms are located in LFA this policy change 

increases the “virtual” incomes for the majority of suckler farms. The agri environmental 

scheme REPS (Rural Environmental Protection Scheme) is also a source of “virtual” income 

since this was a lump sum payment not affected by the level of production on the farm.  

The combination of wealth and substitution effects, acting in opposite directions will 

determine the overall effect of a policy change. If the substitution effect is the dominant 

factor then we would expect these farms to increase stocking rates if the marginal price 

increases. However, the income or wealth effect associated with “virtual” income relaxes the 

budget constraint and a farmer may choose to work less (more leisure) and remain at the 

same level of consumption. The overall result of a change in policy will depend on whichever 

effect dominates. 

6.6. Descriptive Statistics by farm type 

The main data source employed is the Teagasc National Farm Survey (NFS), 1995 to 2004. 

(See chapter three for a full description of the data used throughout this thesis)  

The main objective of this chapter is to investigate how coupled direct payments to Irish 

cattle farmers influenced the huge increase in suckler cow numbers that is evident in the data. 

Using the available data a suckler farm, finishing farm and a suckler to finish farm are 

defined in the following way: 

 A suckler farm is defined as a farm that had suckler cows and a percentage of 10 

month steer animals
25

 but no 22 month animals.
26

  

                                                 
25 We assume here that suckler farms would keep and draw premium payments on their 10 month male 

weanlings  
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 A finishing farm is defined as a farm that had 22 month steer animals but no suckler 

cows.  

  A suckler to finish farm is a farm that had both suckler cows, 10 month steer cattle 

and 22 month steer cattle.  

Using information on the total number of suckler cows on each farm
27

 we are interested in 

farms that increased or decreased this number. Farms that increased, decreased or stayed the 

same is a dummy variable defined as follows: the change in cow numbers is  

                                                  

A farm increases cow numbers if the change in cow numbers is greater than 1.1, there is a 

10% increase in numbers from the previous year. Similarly a farm decreases if the change in 

cow numbers is less than 0.9 that is a 10% decrease from the previous year. Farms that 

remain the same are the farms that lie between these two figures. However farms that we 

define as remaining the same may increase or decrease by a small amount, that is less than 

10%. 

  

                                                                                                                                                        
26 Recall the SBP was paid twice on steer cattle, at 10 months and again at 22 months. 

27 This is not necessarily the same as the number of cows on which a suckler cow payment was made. 
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Table 6.2 outlines the changes in cow numbers by farm type before and after 1998. 

 Table 6.2. Descriptive Statistics of Cow Number Changes by Farm Type 1995-2004 

 Period1 (1995- 1998)  Period2 (1999-2004) 

 Suckler Suckler to Finish Finish  Suckler Suckler to Finish Finish 

        

% Change  0.15 0.22 -0.05  -0.01 -0.02 -0.05 

Cow No. 13.77 13.07 3.92  14.99 16.64 4.76 

Suckler Quota 13.64 18.65 0.00  14.89 16.28 0.00 

Stocking Rate 0.93 0.99 1.09  1.05 1.20 1.48 

Farm Size 25.09 31.25 38.43  27.42 33.38 42.73 

Land Owned 24.80 29.34 35.94  26.21 31.03 39.53 

Land Rented 3.00 4.77 5.97  3.88 5.65 8.41 

In LFA 0.87 0.85 0.52  0.88 0.87 0.55 

REPS 0.18 0.16 0.07  0.31 0.35 0.15 

Off Farm Job 0.41 0.30 0.14  0.43 0.38 0.16 

Teagasc Advise 0.19 0.27 0.48  0.34 0.34 0.48 

Cattle Share 0.82 0.84 0.63  0.80 0.86 0.64 

Dairy Share 0.04 0.05 0.33  0.02 0.02 0.32 

Sheep Share 0.13 0.11 0.03  0.17 0.11 0.03 

Source: Teagasc NFS 

The increases in cow numbers on both suckler and suckler to finish farms in Table 6.2 shows 

that the most significant increases in cow numbers during in Period1, where there was (on 

average over the four year period) a 15% increase in cow numbers on suckler farms and a 

22% increase on suckler to finish farms, this is consistent with the increases in Figure 6.1. 

Both suckler and suckler to finish farms are predominantly cattle enterprises with 82% and 

84% of the total farm enterprise dedicated to cattle farming. Interestingly “Virtual” income 

increases on all farm types, this is an indication that the decoupled share of overall direct 

payments increases, which eases the budget constraint. Marginal price increases slightly on 

suckler farms but decreases on suckler to finish farms.  

The following two Tables explore further the demographics of suckler and suckler to finish 

farms. Table 6.3 describes the suckler only farms where cow numbers increased throughout 

the 10 year period 1995-2004. Suckler farms increased both their suckler cow quota 

entitlements and land size to cope with extra livestock. Interestingly 100% of suckler farms in 

2000 and 2001 were in Less Favoured Areas. The number of farms participating in REPS or 

having an off farm job, also increases over time. This is important since both of these 

payments contribute to the “virtual” income of the farm, REPS in all years and LFA 

payments post 2000. The increase in stocking rates in 2000 is a consequence of changing 
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calculation methods and cannot be linked to an increase in livestock numbers. In fact after the 

initial rise in 2000, stocking rates declined from 1.25 in 2000 to 1.16 in 2004.  

 Table 6.3. Descriptive statistics on Suckler Farms where cow numbers increased  

year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 

Cow No. 10.97 14.56 15.11 14.22 16.40 13.07 11.20 12.68 14.47 20.11 

Suckler Quota 10.19 13.70 13.88 12.34 13.97 10.84 10.45 11.68 12.94 16.55 

Stocking Rate 0.84 0.99 0.94 0.82 0.95 1.25 1.22 1.07 1.14 1.16 

Farm Size 21.51 26.29 26.42 27.65 27.76 25.56 24.48 24.01 26.05 36.98 

Age 51.44 45.96 49.70 52.90 51.26 52.86 57.83 51.76 55.85 50.04 

In LFA 0.80 0.77 0.87 0.85 0.77 1.00 1.00 0.95 0.87 0.76 

REPS 0.04 0.13 0.19 0.28 0.27 0.32 0.42 0.33 0.36 0.25 

Off Farm Job 0.47 0.44 0.47 0.43 0.44 0.26 0.47 0.49 0.52 0.53 

Teagasc Advise 0.09 0.24 0.25 0.26 0.28 0.44 0.43 0.23 0.27 0.43 

Cattle Share 0.86 0.84 0.78 0.79 0.83 0.61 0.80 0.80 0.83 0.85 

Dairy Share 0.04 0.03 0.09 0.08 0.04 0.19 0.07 0.04 0.02 0.01 

Sheep Share 0.10 0.12 0.12 0.12 0.11 0.19 0.12 0.15 0.13 0.14 

Source: Teagasc NFS 

Table 6.4 describes the suckler to finish farms from 1995. Sucklers to finish farms are bigger 

than suckler only farms as we would expect, since these farms are carrying more livestock. 

However cow numbers and cow quota entitlements doubled on these farms over the entire 

period. There are significant increases in participation in Agri Environmental Schemes as 

described by the REPS (Rural Environmental Protection Scheme) variable in both farm types. 

In Figure 6.11 the trends in marginal price and “virtual” income for both suckler and suckler 

to finish farms is presented. This shows a downward trend in prices and an upward trend in 

“virtual” or non-labour income that is almost identical on both farm types. 
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 Table 6.4. Descriptive Statistics on Suckler to Finish Farms where cow numbers 

increased 

year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 

Cow No. 9.91 11.32 13.47 14.34 14.96 13.35 15.97 17.65 18.92 21.96 

Suckler Quota 9.65 10.86 13.02 10.95 11.98 11.94 13.95 15.69 17.19 21.12 

Stocking Rate 0.91 1.03 1.05 0.95 0.95 1.39 1.22 1.30 1.24 1.26 

Farm Size 30.91 30.33 30.46 31.34 32.25 26.86 32.51 31.70 40.85 38.05 

Age 52.09 48.18 52.46 54.64 52.65 55.94 55.70 54.37 51.09 52.71 

In LFA 0.90 0.82 0.87 0.90 0.83 0.87 0.89 0.83 0.88 0.85 

REPS 0.03 0.13 0.21 0.24 0.33 0.28 0.31 0.43 0.43 0.49 

Off Farm Job 0.35 0.34 0.15 0.34 0.45 0.45 0.21 0.46 0.40 0.63 

Teagasc Advise 0.15 0.24 0.29 0.33 0.31 0.48 0.35 0.32 0.35 0.28 

Cattle Share 0.81 0.81 0.84 0.82 0.80 0.84 0.87 0.88 0.84 0.88 

Dairy Share 0.07 0.06 0.06 0.06 0.05 0.05 0.03 0.04 0.04 0.03 

Sheep Share 0.12 0.12 0.10 0.11 0.14 0.10 0.10 0.07 0.12 0.09 

Source: Teagasc NFS 

Trends in marginal prices and “virtual” incomes  

In table 6.5 a comparison is made between suckler farms where cow numbers decreased and 

suckler farms where cow numbers increased, for both “virtual” income and marginal prices.  

 Table 6.5. Suckler Farms 

Suckler Farms. Prices are in Euro per 0.1 Lu/Ha 

 Decreased Cow Numbers  Increased Cow Numbers 

year Virtual Income Marginal Price  Virtual Income Marginal Price 

1995 12.90 407.41  24.55 306.99 

1996 15.70 307.55  42.45 302.29 

1997 33.00 273.82  25.41 268.09 

1998 27.20 374.05  23.93 329.55 

1999 15.95 306.69  29.89 274.62 

2000 17.71 382.56  59.10 251.41 

2001 70.15 303.75  86.97 240.03 

2002 77.54 321.84  80.18 245.78 

2003 92.22 388.19  129.10 244.60 

2004 81.05 259.64  90.57 227.65 

Source: Teagasc NFS 
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In Table 6.6 a comparison is made between suckler to finish farms where cow numbers 

decreased and suckler to finish farms where cow numbers increased, for both “virtual” 

income and marginal prices.  

 Table 6.6. Suckler to Finish Farms  

Suckler to Finish Farms 

 

 

Decreased Cow Numbers  Increased Cow Numbers 

year Virtual Income Marginal Price  Virtual Income Marginal Price 

1995 21.92 230.50  17.62 295.67 

1996 10.06 275.68  27.85 282.19 

1997 12.82 329.64  18.06 257.71 

1998 24.97 325.98  47.93 335.63 

1999 32.46 293.61  34.65 278.80 

2000 29.43 318.76  39.85 264.02 

2001 94.65 223.03  75.70 231.92 

2002 81.71 350.44  62.41 262.03 

2003 90.21 347.39  86.32 257.55 

2004 90.75 277.98  73.99 222.90 

Source: Teagasc NFS  

 Trends in Marginal price and “virtual” income  Figure 6.11.
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In Figure 6.11 on both suckler and suckler to finish farms there is a downward trend in 

marginal prices after 1998 and an increase in “virtual” income after 1999. While the figure 

for “virtual” income presented in this way seems small, (it is an average figure containing 

zeros) the actual payments received by farmers through both of these schemes were more 

substantial as highlighted in Table 6.7. 

 Table 6.7. REPS and LFA total payments by farm type. 

 Suckler Farms  Suckler to Finish Farms 

year REPS LFA  REPS LFA 

1995 120 1461  75 1723 

1996 456 1798  248 1561 

1997 452 1978  406 1780 

1998 533 1727  800 2012 

1999 688 1776  809 1947 

2000 506 2010  523 1705 

2001 976 1962  1002 2153 

2002 2301 1879  2541 2000 

2003 2094 1990  3486 2487 

2004 1891 1990  4591 2358 

 

6.7. Methodology 

This section describes the econometric model used to investigate the causal effects of the 

increases in suckler cow numbers. A panel data fixed effects regression model is developed 

to uncover the drivers of cow numbers using farm level data and marginal prices and 

“virtual” income as explanatory variables. 

Model Specification 

In this section we outline the model used and the various tests carried out to test the validity 

of the specification. Since we are using Teagasc NFS data to uncover the causal effects of the 

observed increases in suckler cow numbers between 1995 and 2004, the model needs to 

reflect the panel nature of the data. NFS data is farm survey data that is weighted to be 

nationally representative, but a weighting factor is only available from 1995 onwards 

therefore the analysis is limited to years where this weighting factor is available. Our 

hypothesis is that the payments available through different policy instruments during the 
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MacSharry era 1993-2004 had a key role in the substantial increases in suckler cow numbers 

in Ireland during this time period. 

Panel data refers to the case where we have multiple observations for the same individuals. A 

Panel dataset consists of two types of variation: Variation across time where both the 

dependent and independent variables change over time and Variation across individuals 

where different individuals have different values of both dependent and independent 

variables. In the following equation the subscript it represents individual i in period t, where 

Y is income and X is a vector of independent variables and εit is the error term. 

             

                                 

Where i = 1, …,N; t = 1, …,Ti. N is the total number of farms and Ti is the total number of 

years that farm i is present. 

The error term (εit) is decomposed into two parts: a part that does not vary over time to 

capture time-invariant unobserved heterogeneity (𝜇 ) and a part that varies across time and 

individuals (εit). Hence the error is written as 𝜇 +εit and the model now becomes:  

         𝜇      

Decomposing the error term into two parts is a technique developed by Burtless and 

Hausman (1978), to circumvent the difficulties associated with econometric estimation of 

demand or utility functions when constraints are piecewise linear (Burtless and Hausman, 

1978). While this technique was path breaking at the time these panel data models are 

frequently used today. One error term (𝜇 ) represents unobserved heterogeneity of 

preferences, and is interpreted as representing variation in utility functions across individuals. 

For example, different individuals have different tastes for work and hence will choose to 

work different amounts even if they face the same budget constraint. The second error term 

(εit) represents "optimization error" and arises because individuals cannot fine-tune their 

hours of work (or in our case the stocking rate of the farm) precisely. As a result, for 

example, they will not locate precisely at a kink even if they desire to do so (Moffitt, 1990). 

It is generally assumed that   is the same for each individual; and that   is fixed over time. 

However in our analysis we know that β is different for each individual since for each farm 
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we construct an individual budget constraint from which we extract an individual  . Both 𝜇  

and εit are unobserved where 𝜇  is time-invariant unobserved heterogeneity or “preference 

heterogeneity” and εit is the “optimization” error or noise. 

Initial analysis with two models 

The demand function for suckler cows is estimated in two models; both reflect the panel 

nature of the data whereby the stochastic specification of the error term captures both 

“preference heterogeneity” and “optimization error”. Model 2 also reflects the autoregressive, 

or path dependency nature of the data since it is assumed cow numbers are correlated with the 

numbers of cows on the farm the previous year.  

Model 1:  Fits a regression model to panel data. Two estimations are presented, a fixed-

effects model (by using the within regression estimator); and a random-effects models by 

using the Generalised Least Squares (GLS) estimator producing a matrix-weighted average of 

the between and within results.  

Model 2: Fits a cross-sectional time-series regression model when the disturbance term is 

first-order autoregressive. Two estimations of this model are also presented, a within fixed-

effects model and a random-effects model. Once again consider the model:  

          𝜇      

                                 

The first order autoregressive nature of this model makes an additional assumption in relation 

to the error term    . In this case it is assumed that there is some correlation between the error 

term in the previous time period and the error term in the current time period. To account for 

this an autoregressive model is defined as: 

                    

Where |ρ| < 1 and ηit is independent and identically distributed (i.i.d.), with mean 0 and 

variance of     
  . If 𝜇  are assumed to be fixed parameters, the model is a fixed-effects model. 

If 𝜇  are assumed to be realizations of an i.i.d. process with mean 0 and variance σ 2 ν , it is a 

random-effects model. Whereas in the fixed-effects model, the 𝜇  may be correlated with the 

covariates Xit, in the random-effects model 𝜇  are assumed to be independent of the Xit. Any 
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Xit that do not vary over time are collinear with 𝜇  and will be dropped from the fixed-effects 

model. In contrast, the random-effects model can accommodate covariates that are constant 

over time.  

The Model 

This section presents the results of the models used in this research to derive the demand 

function for suckler cows. The analysis is carried out in Stata by estimating a panel data 

regression model (Model1) and a Panel Data Model (AR1), (Model2) both random and fixed 

effects estimators are applied to both models. A Hausman test is then applied to determine 

which model (random or fixed) is a best fit of the data. Definitions of the variables used in 

the estimation are given in Table 6.8.  

 Table 6.8. Variables used in Model  

Dependent Variable 

 

Log cow numbers ha 

 

Natural Log of cow numbers/farm size (Utilized 

Agricultural Area UAA). in  hectares 

Independent Variables 

 

 

Non-Labour Income  Non-Labour Income, Intercept (Hausman virtual 

Income) in Figure 6.5 this is Y2 since SR* is the 

chosen stocking rate which places the farmer on 

segment B2 of the constraint 

Marginal Price Price Effect- Marginal price in euros at actual stocking 

rate of the farm. In Figure 6.5 this is the slope at the 

point on the budget segment that corresponds to the 

chosen stocking rate SR* 

 

Cost Cow Log of cow costs per livestock unit 

Farm Size Log of farm size (UAA). in hectares 

Off Farm Job Dummy: has off farm employment = 1 No off farm 

employment = 0 

Soil Dummy for soil quality: 1 = Best, 2 = good 3 = poor  

Age Farmer age 

REPS (Rural Environmental Protection Scheme). Dummy: Is in Agri environmental scheme = 1 not in 

agri environmental scheme = 0 

Region Dummy: 8 regions. 1 Louth Leitrim Sligo Cavan 

Donegal Monaghan 2 Dublin 3 Kildare Meath 

Wicklow 4 Laois Longford Offaly Westmeath 5 Clare 

Limerick Tipperary North 6 Carlow Kilkenny 

Wexford Tipperary South Waterford 7 Cork Kerry 8 

Galway Mayo Roscommon 

Land Value Log self-reported land value per hectare in Euro 

Family Labour Log family labour unpaid per livestock unit 

Year Year variable 
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Estimation Results 

Model 1: Panel Data Model 

The results of this model are presented in Table 6.9 and are estimated for both a random 

effects and fixed effects models. The dependent variable is the log of cow numbers per 

Hectare. The policy effect is captured through two variables marginal price and virtual 

income, and since these independent variables are not logged, we interpret the coefficients of 

both of these variables as a one unit increase in either the marginal price or non-labour 

income would lead to a β∗100 increase in cow numbers.  

In Model 1 virtual income effects are significant at the 99% level and positively related to 

cow numbers in both the random and fixed effects estimations. The results of the income 

effect indicate a one unit increase in virtual income would result in a 0.00059 * 100 (RE) and 

0.000342*100 (FE) increase in cow numbers or 0.06% (RE) or 0.03% (FE).  

The results of the marginal price variable indicate that a 1 unit increase in the marginal price 

would lead to a .00012*100 increase in cow numbers that is, a one unit increase in the 

marginal price would result in a 0.01% increase in cow numbers (RE) but price effects are 

insignificant in the fixed effects estimations. 

Where both the dependent variable and the independent variables are logged we interpret the 

results as elasticities. We use this for ease of interpretation, and so for example a 1% increase 

in the cost of keeping a cow would result in a .0.10% decrease in cow numbers both in RE 

and FE estimations. The cost of keeping a cow is also significant at the 99% level as expected 

is negatively related to cow numbers indicating that an increase in the costs would result in a 

decrease in cow numbers. 

Farm size is positive and significant in both RE and FE estimations indicating that larger 

farms have more suckler cows. Farm size is logged hence a 1% increase in farm size will 

result in a 0.5% increase in cow numbers RE and 0.19% FE.  

The dummy variable for soil quality Soil 2 (wide use range or good soil) is insignificant in 

the RE estimations but in the FE estimations is significant and negatively related to cow 

numbers indicating that farmers with good quality land keep less suckler cows. This is a 
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reasonable result given that the data indicates that over 80% of suckler cows are located in 

areas of disadvantage, referred to as Less Favoured Areas. 

The Age variable is significant and negative in both estimations indicating that as a farmer 

gets older the number of suckler cows on the farm will decrease.  

Where farmers are involved in the environmental scheme REPS or if they are a Teagasc 

Client (availing of advisory services) there is no significant relationship with the number of 

suckler cows on the farm in either model. 

There is no significant Regional effect in the RE estimations which is also a reasonable result 

given that the subsidy payments were paid to farmers with suckler cows in all areas. In the FE 

estimations all regions are compared to Region 7 (dropped) and so for example farms in 

Region 1 (Louth, Leitrim, Sligo, Cavan, Mayo) have more suckler cows that farmers in 

Region 7 (Cork, Kerry) 

The negative relationship between cow numbers and land value is similar to the relationship 

between soil 2 and cow numbers. This indicates that on better quality land or land with a 

higher value, farmers have more production choices and make the decision not to keep 

sucklers. 

Family Labour is highly significant and negative in both estimation methods. This indicates 

that on farms where there is a higher labour input in terms of unpaid family labour there are 

less suckler cows. This is consistent with a lower labour requirement on suckler farms. In 

contrast a high labour input might be more associated with a dairy enterprise where 

significantly more labour is required. Hence labour intensive farms are not associated with 

suckler cow enterprises. 
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 Table 6.9. Model 1. Panel Regression Model with Random And Fixed Effects 

 RE  FE  

 Log Cow 

Numbers Ha 

 Log Cow 

Numbers Ha 

 

corr(u_i, Xb)  0 (assumed)  -0.2287  

Virtual Income  0.0006*** (0.00). 0.0003*** (0.00). 

Marginal Price 0.0001** (0.00). 0.0001 (0.00). 

Ln Cost Cow -0.0968*** (0.02). -0.103*** (0.02). 

Ln Farm Size 0.497*** (0.03). 0.191*** (0.05). 

Off Farm Job 0.0115 (0.02). 0.0567** (0.02). 

Soil 2 0.0401 (0.04). -0.272*** (0.10). 

Soil 3 0.0418 (0.05). -0.0003 (0.16). 

Age -0.0030*** (0.00). -0.0022* (0.00). 

REPS -0.0104 (0.02). -0.0052 (0.02). 

Teagasc Client -0.0038 (0.02). -0.0159 (0.02). 

Region 1 0.264 (0.25). 0.123** (0.06). 

Region 2 0.276 (0.24). 0.0646 (0.04). 

Region 3 0.110 (0.25). -0.144* (0.08). 

Region 4 0.234 (0.25). -0.0164 (0.08). 

Region 5 0.186 (0.24). -0.109* (0.06). 

Region 6 0.180 (0.24). -0.0897 (0.06). 

Region 7 0.252 (0.24). . . 

Region 8 0.214 (0.24). -0.0504 (0.06). 

Ln Land Value 0.0372* (0.02). -0.0405* (0.02). 

Ln Family Labour -0.329*** (0.02). -0.189*** (0.03). 

1996 0.0234 (0.02). 0.0247 (0.02). 

1997 0.0737*** (0.02). 0.0937*** (0.02). 

1998 0.0910*** (0.02). 0.123*** (0.02). 

1999 0.140*** (0.03). 0.174*** (0.03). 

2000 0.170*** (0.03). 0.201*** (0.03). 

2001 0.115*** (0.03). 0.168*** (0.03). 

2002 0.0850*** (0.03). 0.141*** (0.03). 

2003 0.0639** (0.03). 0.116*** (0.03). 

2004 0.0466 (0.03). 0.106*** (0.04). 

_cons 0 (0.00). 2.628*** (0.34). 

     

N 2312  2312  

sigma_u 0.61    

sigma_e 0.19    

Rho (fraction of variance due to 

u_i). 

0.90   

RE Random Effects FE Fixed Effects. Standard Errors in parenthesis * p < 0.10 ** p < 0.05 *** p < 0.01 

Standard Errors in parenthesis Note: Marginal Price the price effect of a 0.1 unit change the stocking rate and 

reflects the slope of the budget constraint at each individual farms SR*. Non-labour income is the intercept of 

the budget segment on which SR* is located and the Y axis. List of variables and their description in Table 6.8 
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Model 2: Autoregresion Panel Model with Random and Fixed Effects 

The results of model 2 are presented in Table 6.10 and are estimated for both a random 

effects and fixed effects models. In this model there is as additional assumption of path 

dependency, which is, observations are related to the previous time period. This is often the 

case with panel or time series data.  

In Model 2 marginal price is significant at the 99% level and positively related to cow 

numbers in both the random and fixed effects estimations. The results of the price effect 

indicate a one unit increase in marginal prices would result in a 0.000131 * 100 (RE)or 

0.000145*100  (FE)  increase in cow numbers 0.01% (RE)  or 0.01% (FE).  

The results of the virtual income variable indicate that a 1 unit increase in the marginal price 

would lead to a .00055*100 increase in cow numbers that is, a one unit increase in the 

“virtual” income would result in a 0.05% increase in cow numbers (RE) but income effects 

are less significant in the fixed effects estimations at 0.02% and significant at 95%.  

A 1% increase in the cost of keeping a cow results in a .0.08% decrease in cow numbers both 

in RE and FE estimations. The cost of keeping a cow is also significant at the 99% level as 

expected is negatively related to cow numbers indicating that an increase in the costs would 

result in a decrease in cow numbers. 

Farm size is positive and significant in both RE and FE estimations indicating that larger 

farms have more suckler cows. Farm size is logged hence a 1% increase in farm size will 

result in a 0.49% increase in cow numbers RE and 0.24% FE.  

The dummy variable for soil quality, Soil 2 (wide use range or good soil), is significant in the 

RE estimations but insignificant in the FE estimations. This perhaps is an indication of the 

time invariant nature of the soil variable.   

The Age variable is significant and negative in both estimations indicating that as a farmer 

gets older the number of suckler cows on the farm will decrease, although less significant in 

the fixed effects estimations.  

Where farmers are involved in an environmental scheme REPS or if they are a Teagasc 

Client (availing of advisory services) there is no significant relationship with the number of 
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suckler cows on the farm in either model. This result is consistent in both Model 1 and Model 

2. 

There are no significant Regional or Land Value effects in either the RE of FE estimations  

Family Labour is highly significant and negative in both estimation methods. This indicates 

that on farms where the labour input in terms of unpaid family labour increases the number of 

cows will decrease. This is consistent with the attraction of lower labour requirements on 

suckler farms that allow for additional labour to be allocated to off-farm employment.  

In Table 6.10 is notable that the number of observations drops in the fixed effects model (N = 

2312 in the RE model and N = 1481 in the fixed effects model) this differential is explained 

by the autoregressive nature of the model since the number of observations in the previous 

model in Table 6.9 for FE and RE models are the same. In the autoregressive FE model, if the 

u_i is correlated with the covariates x_it then the observation is dropped. However, since the 

RE model maintains the assumption that the u_i are independent of the x_it.  On the other 

hand, any x_it that do not vary over time are collinear with the u_i and will be dropped from 

the FE model.  In contrast, the RE model can accommodate covariates that are constant over 

time. 
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 Table 6.10. Model 2. Autoregresion Panel Model with Random And Fixed Effects 

 RE  FE  

 Log Cow 

Numbers Ha 

 Log Cow 

Numbers Ha 

 

corr(u_i, Xb)  0 (assumed)   -0.2152  

Virtual Income  0.0006*** (0.00). 0.0003** (0.00). 

Marginal Price  0.0001*** (0.00). 0.0002*** (0.00). 

Ln Cost Cow -0.0851*** (0.02). -0.0894*** (0.02). 

Ln Farm Size 0.497*** (0.03). 0.246*** (0.06). 

Off Farm Job 0.0055 (0.02). 0.0227 (0.03). 

Soil 2 0.0739** (0.04). -0.0410 (0.09). 

Soil 3 0.0567 (0.05). -0.0605 (0.13). 

Age -0.0029*** (0.00). -0.0025* (0.00). 

REPS 0.0005 (0.02). 0.0074 (0.02). 

Teagasc Client 0.0022 (0.01). -0.0075 (0.02). 

Region 1 0.0132 (0.04). 0.0224 (0.08). 

Region 2 0.0516 (0.04). 0.0005 (0.07). 

Region 3 -0.0896 (0.06). -0.0525 (0.11). 

Region 4 0.0038 (0.05). -0.0505 (0.11). 

Region 5 -0.0056 (0.05). 0.0113 (0.08). 

Region 6 -0.0054 (0.04). 0.0046 (0.07). 

Region 7 0.0530 (0.05). 0.0220 (0.09). 

Region 8 . . . . 

Ln Land Value 0.0399** (0.02). -0.0312 (0.03). 

Ln Family Labour -0.352*** (0.02). -0.218*** (0.03). 

1996 0.0112 (0.02). 0.874*** (0.17). 

1997 0.0639*** (0.02). 1.439*** (0.27). 

1998 0.0835*** (0.02). 1.735*** (0.33). 

1999 0.130*** (0.03). 1.925*** (0.36). 

2000 0.163*** (0.03). 2.049*** (0.39). 

2001 0.118*** (0.03). 2.070*** (0.40). 

2002 0.0860*** (0.03). 2.052*** (0.41). 

2003 0.0677** (0.03). 2.059*** (0.41). 

2004 0.0561 (0.04). 2.068*** (0.42). 

_cons 0.0199 (0.24). 0.108*** (0.04). 

     

N 2312  1481  

rho_ar 0.59    

sigma_u 0.61    

sigma_e 0.18    

rho_fov 0.91    

RE Random Effects FE Fixed Effects. Standard Errors in parenthesis * p < 0.10 ** p < 0.05 *** p < 0.01  

Note: Marginal Price the price effect of a 0.1 unit change the stocking rate and reflects the slope of the budget 

constraint at each individual farms SR*. Non-labour income is the intercept of the budget segment on which 

SR* is located and the Y axis. List of variables and their description in Table 6.8 
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Random or Fixed Effects 

As discussed above panel data consists of two types of variation, variation across time and 

variation across individuals, therefore panel data models examine both individual and time 

effects. These effects may be fixed or random, and deciding on whether to use a fixed effects 

or a random effects model depends on the assumptions we make about the disturbance 

term 𝜇     . A random effects model makes a very restrictive assumption, that the X’s are 

all unrelated with time invariant unobserved variables (𝜇). In this research both random 

effects and fixed effects models are estimated and a Hausman test is then applied to 

determine the most appropriate model.  

Hausman Test 

Having estimated both fixed and random effects we now need to test which estimation 

method best fits the data. To do this the Hausman test is applied to see if the obtained 

coefficients from a random effects model and a fixed effects model are “too different”. If the 

coefficients are too different we believe this is because of inconsistency of the random effects 

(RE) which fails to account for the time invariant nature of the model and because there is a 

correlation between X and 𝜇. If this is the case Fixed Effects (FE) model is more appropriate. 

The decision is based on the p-value results. If p is “low” we should use FE. A rule of thumb 

for a “low” p- value is P<0.05.  

The results of this test for both Model 1 and Model 2 are presented in Table 6.11 and Table 

6.12 respectively. For Model 1 the Chi2 test yields a 189.78 test statistic and a p-value 0.000. 

For Model 2 the Chi2 test yields a 52.43 test statistic and a p-value 0.0016. The results for 

both models suggest a fixed effects model is appropriate. That is the hypothesis Ho: No 

correlation between u_i and Xb, corr (u_i, Xb) = 0 cannot be accepted (for correlation 

between u_i  & Xb see tables 6.9 and 6.10) The next step is to test if current decisions are 

linked to past decisions. 

Path Dependency  

Path dependency is frequently a factor in time series and panel data, in other words “History 

Matters”. There are three possible efficiency outcomes where past conditions or decisions 

exhibit a persistent influence on a dynamic process (Liebowitz and Margolis, 1995, Kay, 

2003, Evans et al., 2015). These three types of path dependence make progressively stronger 
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claims. First-degree path dependence is a simple assertion of an intertemporal relationship, 

with no implied claim of inefficiency. Second-degree path dependence stipulates that 

intertemporal effects propagate error. Third-degree path dependence requires not only that the 

intertemporal effects propagate error, but also that the error was avoidable. Since path 

dependency is frequently a factor in time series and panel data both models are tested for 

serial correlation (Liebowitz and Margolis, 1999). The current understanding of technological 

path dependency describes it as an accumulation of competences and activities into a 

persistent and stable pattern (Fai, 2003, Vergne and Durand, 2010) driven by self-reinforcing 

processes that, in the absence of external shocks, lead to an irreversible state of inflexibility 

(Vergne and Durand, 2010). This research only focuses on first-degree path dependence  

Under the null hypothesis of no serial correlation, the residuals from the regression of the 

first-differenced variables should have an autocorrelation of 0.5. This implies that the 

coefficient on the lagged residuals in a regression of the lagged residuals on the current 

residuals should be 0.5, a Wald test of this hypothesis (Drukker, 2003, Wooldridge, 2010). 

The results of this test are presented in Table 6.13 and from these results we fail to accept the 

Null hypothesis of no first-order autocorrelation, hence from the two tests applied to the 

models estimated we conclude that the panel data model that accounts for first order 

Autoregresion AR (1) with fixed effects is the appropriate model to use in this instance. That 

is the Fixed Effects Model 2 estimations. 

  



 

174 

 

 Table 6.11. Results of Hausman Test for Model 1 

Coefficients fixed random Difference S.E. 

 
(b). (B). (b-B). sqrt(diag(V_b-V_B).). 

Virtual Income  0.0003 0.0006 -0.0003 0.0000 

Marginal Price  0.0001 0.0001 0.0000 0.0000 

Ln Cost Cow -0.1031 -0.0968 -0.0063 0.0109 

LN Farm Size 0.1915 0.4967 -0.3052 0.0408 

Off Farm Job 0.0567 0.0115 0.0452 0.0105 

Soil 2 -0.2720 0.0401 -0.3122 0.0929 

Soil 3 -0.0003 0.0418 -0.0421 0.1477 

Age -0.0023 -0.0030 0.0008 0.0009 

REPS -0.0052 -0.0104 0.0052 0.0051 

Teagasc Client -0.0159 -0.0038 -0.0121 0.0042 

Region 1 0.1226 0.2643 -0.1417 . 

Region 2 0.0646 0.2757 -0.2111 . 

Region 3 -0.1442 0.1099 -0.2541 . 

Region 4 -0.0164 0.2340 -0.2504 . 

Region 5 -0.1086 0.1859 -0.2945 . 

Region 7 -0.0897 0.1798 -0.2695 . 

Region 8 -0.0504 0.2142 -0.2646 . 

Ln Land Value -0.0405 0.0372 -0.0777 0.0129 

Ln Family Labour -0.1885 -0.3293 0.1408 0.0145 

1996 0.0247 0.0234 0.0014 0.0027 

1997 0.0937 0.0737 0.0199 0.0041 

1998 0.1226 0.0910 0.0317 0.0052 

1999 0.1738 0.1398 0.0339 0.0076 

2000 0.2010 0.1702 0.0308 0.0076 

2001 0.1680 0.1154 0.0527 0.0098 

2002 0.1408 0.0850 0.0558 0.0110 

2003 0.1161 0.0639 0.0521 0.0116 

2004 0.1065 0.0466 0.0599 0.0133 

 

b = consistent under Ho and Ha ; Obtained from xtregar 

 

B = inconsistent under Ha; efficient under Ho; Obtained from xtregar 

  

Test: Ho: difference in coefficients not systematic 

  

chi2(26). = (b-B).'[(V_b - V_B). ^(-1).] (b-B). = 189.78 

prob>chi2 = 0.0000 

(V_b - V_B is not positive definite). 

Note: List of variables and their description in Table 6.8 
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 Table 6.12. Results of Hausman Test for Model 2 

Coefficients fixed random Difference S.E. 

 (b). (B). (b-B). sqrt(diag(V_b-V_B).). 

Virtual Income  0.0003 0.0006 -0.0003 0.0000 

Marginal Price  0.0001 0.0001 0.0000 0.0000 

Ln Cost Cow -0.0894 -0.0851 -0.0042 0.0144 

Ln Farm Size 0.2462 0.4971 -0.2508 0.0507 

Off Farm Job 0.0227 0.0055 0.0172 0.0204 

Soil 2 -0.0410 0.0739 -0.1149 0.0818 

Soil 3 -0.0605 0.0567 -0.1172 0.1191 

Age -0.0025 -0.0029 0.0004 0.0012 

REPS 0.0074 0.0005 0.0070 0.0089 

Teagasc Client -0.0075 0.0022 -0.0097 0.0081 

Region 1 0.0224 0.0132 0.0092 0.0697 

Region 2 0.0005 0.0516 -0.0511 0.0601 

Region 3 -0.0525 -0.0896 0.0371 0.0932 

Region 4 -0.0505 0.0038 -0.0543 0.0957 

Region 5 0.0113 -0.0056 0.0169 0.0634 

Region 7 0.0046 -0.0054 0.0100 0.0512 

Region 8 0.0220 0.0530 -0.0309 0.0741 

Ln Land Value -0.0312 0.0399 -0.0711 0.0198 

Ln Family Labour -0.2179 -0.3520 0.1341 0.0242 

1996 0.8737 0.0112 0.8625 0.1682 

1997 1.4395 0.0639 1.3756 0.2671 

1998 1.7349 0.0835 1.6514 0.3267 

1999 1.9252 0.1304 1.7949 0.3624 

2000 2.0485 0.1629 1.8856 0.3839 

2001 2.0705 0.1179 1.9525 0.3965 

2002 2.0517 0.0860 1.9657 0.4055 

2003 2.0593 0.0677 1.9917 0.4112 

2004 2.0676 0.0561 2.0115 0.4162 

 

b = consistent under Ho and Ha ; Obtained from xtregar 

 

B = inconsistent under Ha; efficient under Ho; Obtained from xtregar 

  

Test: Ho: difference in coefficients not systematic 

  

chi2(26). = (b-B).'[(V_b - V_B). ^(-1).] (b-B). = 52.43 

prob>chi2 = 0.0016 

(V_b - V_B is not positive definite). 

Note: List of variables and their description in Table 6.8 
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 Table 6.13. Test for Path Dependency 

Wooldridge test for autocorrelation in panel data 

H0: no first-order autocorrelation 

F (1,331). = 85.434 

Prob > F = 0.0000 

 

6.8. Final Results 

This section presents the results of the panel data model that accounts for first order 

Autoregresion AR (1) with fixed effects. In this model each individual has a particular "taste" 

error term, 𝜇, as well as an optimization error ε. According to Moffitt (1990) accounting for 

preference heterogeneity with a “taste” error term is essential when constraints are non-linear 

(Moffitt, 1990). The results are presented in Table 6.14. 

The results show that demand for suckler cows, during the years when suckler cow numbers 

increased, coincided with increasing marginal prices. The marginal price represents the return 

to farm labour and this is consistent with the theory that predicts if the returns to farm labour 

increase, then a utility maximising individual will increase the number of hours allocated to 

farm labour, as a substitution effect.  

From 1998 onward, suckler cow numbers levelled out and from Figure 6.11 this coincided 

with a fall in marginal prices and an increase in “virtual” income or a wealth effect. If the 

farmer receives an increase in “virtual” income (a wealth effect) the budget constraint is 

relaxed enabling him or her to work less and enjoy more leisure without affecting current 

levels of consumption.  

In the econometric model for suckler cow demand both marginal price and “virtual” income 

are significant and positive so that either an increase in prices or an increase in “virtual” 

income has a positive effect on cow numbers. However these two variables act in opposite 

directions, a wealth effect (“virtual” income) and a substitution effect (marginal price); theory 

states that whichever effect is greater will define the impact of the policy and farmer 

responses. Theoretically we expected the sign on the virtual income to be positive. However 
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as we note in the appendix that the labour elasticity of cows is very low, reflecting large scale 

under-employment in cattle sector. For this reason, it is considered that the income effect is 

not significant. Rather the positive coefficient on “virtual income” reflects the institutional 

design of the schemes, which are redistributive and so have a declining slope and rising 

“virtual income” with stocking rate. 

However, the negative effect on the “virtual income” variable could also indicate that that 

when credit constraints are eased, farmers have a preference for this type of production. 

Recall that farmers receive utility from consumption off-farm labour, and farm labour, the 

easing of the constraint thus allows farmers to receive increased consumption for the same 

farm labour input. Easing of credit constraints is one of the effects of a decoupled policy, 

such as the single farm payment introduced in 2005. The findings in this chapter, whereby, an 

increase in “virtual income” has a positive effect on cow numbers may indicate that this 

aspect of decoupling farm payments is an important factor in farm stocking rate decisions 

post 2005.  

What the results also show is that there is substantial heterogeneity at farm level. The fraction 

of the variance that can be accounted for by preference heterogeneity or the "taste" error 

term, 𝜇I is over 90%. This captures the uniqueness of the decision at farm level. Farmer 

decisions are based on circumstances that are specific to the farm and the stocking rate choice 

of the farm.  

Put another way, if there was no difference between individuals, Uij = 0 for all individuals, i 

and j where i ≠ j, then none of the difference in the estimation could be attributed to 

individual differences. But the results in this research are the opposite and indicate at a 

fov_rho = 0.91 that almost all differences in the estimations are due to individual differences. 

This is a highly significant finding and relates directly to the theory of non-linear constraints 

that states different individuals at different positions on a budget constraint, will respond 

differently to non-linear conditions. Preference heterogeneity, accounts for the fact that even 

when faced with the same choices individuals will make very different decisions, hence in the 

theory of notches, where an individual is located in relation to the notch will determine what 

effect that notch point has on the choices they make. For example, a farmer located some 

distance from the notch point, either too low or too high, is not affected by the notch in the 

same way a farmer operating in the region of a notch is.  
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According to Moffitt (1990) heterogeneity of preferences is always present, even when 

constraints are linear. But in the linear case, it is generally assumed that the price and income 

elasticities of demand are the same for all consumers, that is, that differences in preferences 

only affect the level, not the coefficients, of their demand functions. That cannot be assumed 

in the kinked constraint case because it is clear that the initial location of the individual-the 

initial level of demand-will often affect the type of response to a change in the constraint 

(Moffitt, 1990). 

6.9. Relevance of results in relation to Decoupling 

Research prior to the removal of direct payments coupled to production were expected a 

priori to have major ramifications for aggregate agricultural production (Breen et al., 2005) 

and the structure of farming (Hennessy and Rehman, 2006, Happe et al., 2008). The 1992 

MacSharry CAP reform, linked payments to the types of output farmers produced. In 

contrast, decoupled payments were introduced to encourage farmers to base their production 

decisions on market requirements, and therefore it was predicted that decoupled payments 

would force farmers to change their behaviour and reconsider their degree of participation in 

agricultural production. 

However there is a competing literature that suggests decoupling of farm subsidies could 

have a very limited effect on farm level production decisions. First, payments, while 

decoupled from production, remain tied to farming land and this has an “incentive effect” on 

farm production (Happe et al., 2008). Second, farmers may not be profit maximisers and 

decoupled payments provide an income cushion that helps maintain the revenue flow of the 

business and prolong the policy adjustment process (Swinbank et al. 2004). Thirdly, direct 

payments could increase access to borrowed capital for credit constrained farmers (Bhaskar 

and Beghin, 2009) or may change farmers’ risk preferences where direct payments serve to 

increase wealth (Hennessy, 1998b).  

Bhaskar and Beghin (2009) identifies five major coupling channels of decoupled payments: 

(i) they affect the risk faced by farmers, either by reducing their level of risk aversion (wealth 

effects) or by reducing the risk they face (insurance effects), (ii) they ease credit constraints 

faced by farmers, (iii) they affect the labour allocation decisions of farm households, (iv) they 

alter land values, rents and land prices, and (v) they influence farmers decisions through 

expectations about future payments. However they also point out that an important and 
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unresolved issue is to know the cumulative impact of these individually small effects coming 

from each coupling mechanism. The question remains, that when combined together, risk 

aversion, wealth effects, credit constraints, expectations, base update, and linkages through 

input markets could have a substantial impact on production.  
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 Table 6.14. Final Model: Autoregresion AR (1) with fixed effects 

 FE  

 Log Cow Numbers Ha SE 

corr(u_i, Xb)  = -0.2152   

Virtual Income  0.0003** (0.00). 

Marginal Price 0.0002*** (0.00). 

Ln Cost Cow -0.0894*** (0.02). 

Ln Farm Size 0.246*** (0.06). 

Off Farm Job 0.023 (0.03). 

Soil 2 -0.041 (0.09). 

Soil 3 -0.061 (0.13). 

Age -0.003 (0.00). 

REPS 0.007 (0.02). 

Teagasc Client -0.007 (0.02). 

Region 1 0.022 (0.08). 

Region 2 0.001 (0.07). 

Region 3 -0.053 (0.11). 

Region 4 -0.051 (0.11). 

Region 5 0.011 (0.08). 

Region 6 0.005 (0.07). 

Region 7 0.022 (0.09). 

Region 8 . . 

Ln Land Value -0.031 (0.03). 

Ln Family Labour -0.218*** (0.03). 

1996 0.874*** (0.17). 

1997 1.439*** (0.27). 

1998 1.735*** (0.33). 

1999 1.925*** (0.36). 

2000 2.049*** (0.39). 

2001 2.070*** (0.40). 

2002 2.052*** (0.41). 

2003 2.059*** (0.41). 

2004 2.068*** (0.42). 

_cons 0.108*** (0.04). 

   

N 1481  

rho_ar 0.59  

sigma_u 0.61  

sigma_e 0.18  

rho_fov 0.91  

   

 within =  0.64 F(28,984). = 62.81 

R-sq: between = 0.61 corr(u_i, Xb). = 0.353 

 overall = 0.47 Prob > F = 0.000 

Standard Errors in parenthesis * p < 0.10 ** p < 0.05 *** p < 0.01 Standard Errors in parenthesis 
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The results indicate that there is a significant and positive relationship between the policy 

instruments and the increase in cow numbers as captured by virtual income and marginal 

price.  

6.10. Summary 

The objective of this chapter was to investigate if high payments for suckler cows influenced 

the increased demand for suckler cows during the MacSharry era. The non-linear nature of 

the policy instruments i.e. extensification payments, increase the difficulties in estimating the 

demand function. Non-linear incentives make it necessary to include a detailed specification 

of individual responses in the econometric procedure. The detailed specification developed in 

this chapter to account for these individual responses are to include a “virtual” income 

variable and a marginal price variable. These variables are constructed by adapting a 

Hausmann method to calculate non-labour income in a tax and labour supply scenario and are 

farm specific.   

In previous chapters we applied a non-parametric methodology to identify how individuals 

reacted to non-linear incentives by plotting the stocking rate distribution and investigating 

visually if bunching occurred. The research indicates that individual farmers did respond in a 

theoretical consistent manner and there is significant evidence of bunching.  

In this chapter we move a step further by taking the non-linear nature of the individual budget 

constraints and stocking rate chosen by the farmer (where individuals choose to operate on 

that constraint) into consideration in econometrically modeling individual responses. The 

importance of developing techniques that can deal with incentives of this sort are relevant 

both for policy design and policy evaluation.  

For policy design, knowing how farmers will react to policy incentives is critical. This 

research adds to the literature by developing techniques that accurately capture farmer 

responses to specific policy instruments during the coupled era. The research also adds to the 

literature of policy evaluation in developing a method that captures important variables which 

are both policy specific and farmer specific, they are non-labour or “virtual” income and the 

marginal price when constraints are non-linear.  
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Appendix 

 Table 6.15. Random Effects. Labour elasticities 

Ln Family Labour _lu Coef. Std.Err z P>z [95% Conf. Interval] 

       

Ln Cow Numbers_lu 0.0486 0.0153 3.1700 0.0020 0.0185 0.0786 

Ln Farm Size -0.8403 0.0204 -41.1800 0.0000 -0.8803 -0.8003 

Off Farm Job -0.1317 0.0165 -7.9800 0.0000 -0.1640 -0.0993 

Soil2 0.0051 0.0279 0.1800 0.8540 -0.0495 0.0597 

Soil3 -0.0941 0.0381 -2.4700 0.0130 -0.1688 -0.0195 

Age 0.0007 0.0007 0.9400 0.3490 -0.0008 0.0022 

REPS 0.0127 0.0126 1.0000 0.3160 -0.0121 0.0375 

Teagasc Client 0.0008 0.0116 0.0700 0.9480 -0.0220 0.0235 

Region 1 -0.0027 0.0329 -0.0800 0.9360 -0.0670 0.0617 

Region 2 -0.0077 0.0328 -0.2300 0.8150 -0.0720 0.0566 

Region 3 -0.0660 0.0438 -1.5100 0.1320 -0.1519 0.0199 

Region 4 0.0175 0.0397 0.4400 0.6600 -0.0603 0.0952 

Region 5 -0.0357 0.0362 -0.9900 0.3230 -0.1066 0.0351 

Region 6 0.0020 0.0319 0.0600 0.9500 -0.0606 0.0646 

Region 7 0.0267 0.0375 0.7100 0.4770 -0.0469 0.1002 

Region 8 (omitted)      

Ln Land Value 0.0272 0.0158 1.7200 0.0860 -0.0038 0.0581 

1996 -0.0115 0.0148 -0.7800 0.4370 -0.0405 0.0175 

1997 -0.0155 0.0174 -0.8900 0.3730 -0.0495 0.0185 

1998 -0.0142 0.0190 -0.7500 0.4530 -0.0514 0.0230 

1999 -0.0235 0.0217 -1.0900 0.2770 -0.0660 0.0189 

2000 -0.0316 0.0255 -1.2400 0.2150 -0.0816 0.0183 

2001 -0.0503 0.0238 -2.1100 0.0350 -0.0969 -0.0037 

2002 -0.0778 0.0238 -3.2800 0.0010 -0.1244 -0.0313 

2003 -0.1009 0.0246 -4.1000 0.0000 -0.1491 -0.0526 

2004 -0.1388 0.0277 -5.0100 0.0000 -0.1931 -0.0846 

_cons -0.8307 0.1727 -4.8100 0.0000 -1.1692 -0.4921 

       

rho_ar 0.59      

sigma_u 0.30      

sigma_e 0.16      

rho_fov 0.77      

Dependent variable is Ln Unpaid family labour per livestock unit. Elasticity of labour with 

respect to cow numbers is 0.04. 
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Chapter 7. Behavioural Drivers of Stocking Rate Decisions in 

Less Favoured Areas   

In this chapter we carry out a natural experiment to investigate the behavioural response of 

Irish Cattle farmers to non-linear incentives. We compare cattle farmers in Less Favoured 

Areas with excellent soil quality
28

 to cattle farms in Non-Less Favoured Areas with similar 

soil type using difference in difference with propensity score matching analysis. 

Introduction 

Irish cattle farmers have provided a number of puzzling questions for researchers over the 

past two decades. There is no doubt as to the significance of the sector in terms of size and 

contribution to the wider agri-food processing sector, but profitability issues at farm level 

continue to be an issue. In particular, why farmers with negative market returns from cattle 

production, continue to produce in a decoupled policy era has posed the most puzzling 

question to date. In 2005 a decoupled Single Farm Payment was introduced as part of the 

Fishler reforms. Under this policy scenario, farmers could in fact receive a payment, keep 

their land to a certain standard required by the terms of the payment and either do nothing at 

all or diversify into other agricultural enterprises. Many analysts at the time predicted such a 

move (Breen et al., 2005), but structural changes have been more modest than predicted.  

This was not the first decoupled payment that farmers received. In 2001 the Less Favoured 

Areas Payment was decoupled from production and paid on a per hectare basis. The Less 

Favoured Areas (or Disadvantaged Areas) payment was first introduced in 1973 and paid to 

farmers in areas where agricultural production was more difficult. These areas typically 

included hill or mountain areas, but the definition was extended numerous times and by 2001 

these areas accounted for 72% of the agricultural area on the country. The MacSharry Reform 

coupled payments were available to farmers from 1993-2004. Hence farmers in Less 

Favoured Areas received two payments, a payment coupled to the production of certain 

animal types (MacSharry Reform Payment) and a Less Favoured Areas payment. The 

decoupling of the Less Favoured Payment in 2001 means that for a four year period 2001-

2004 farmers in Less Favoured Areas received both a coupled and a decoupled payment. 

Farmers in Non-Less Favoured Areas only received the MacSharry coupled payment.  

                                                 
28

 NFS data on soil type defines soil type 1 as having the widest use options. We define excellent soil type as 

Soil 1. 
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Both groups were subject to the same behavioural pressures associated with coupled policy 

instruments as discussed in previous chapters. However the decoupling of the LFA payment, 

removed any behavioural pressures associated with the LFA policy, that is, structural changes 

at farm level by increasing or decreasing the number of animals had no effect on the payment 

received. The LFA policy change which affected one group of farmers while leaving the 

other group (Non-LFA) unchanged is the basis for the natural experiment in this chapter.  

This chapter will proceed as follows: In section one; the policy background of the Less 

Favoured Areas payments is outlined. In section two the theory and literature in relation to 

decoupling is presented. In section three the theoretical basis for a natural experiment is 

outlined. In section four the difference in difference with propensity score matching analysis 

is discussed and explained. In section five the results of the difference in difference analysis 

is presents and in section six further investigation a particular group most effected by notches 

is also presented. 

7.1. Policy Background 

Farmers in Less Favoured Areas face significant handicaps such as remoteness, difficult 

topography and poor soil conditions. In 1975 the EEC, as it was then known, introduced a 

scheme of income support for farmers in the disadvantaged regions of the community. The 

Disadvantaged Areas Scheme (LFA) was introduced under EEC Council Directive 268/753 

of 28 April 1975 on mountain and hill farming and farming in certain less favoured areas. 

The Directive expressly stated that steps should be taken to “ensure the continued 

conservation of the countryside in mountain areas and in certain other less-favoured areas”.  

The rationale behind the scheme was twofold, firstly “to ensure the continuation of farming, 

thereby maintaining a minimum population level or conserving the countryside in certain 

less-favoured areas” and secondly “to encourage farming and to raise farm incomes in these 

areas”. It was stated that in areas of disadvantage farmers were prevented from achieving a 

“level of income similar to that enjoyed by farms of a comparable type in other regions” the 

decline in agricultural incomes compared with other regions and the poor working conditions 

would lead to land abandonment and would “jeopardize the viability and continued 

habitation” of the areas. 
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Coupled LFA payments 

From the beginning LFA payments were coupled to production and paid on a livestock unit 

basis, see Tables 6.9 and 6.10 for livestock unit equivalence weighting factors. Upper limits 

were placed on the number of livestock units eligible and a minimum land requirement of 3 

hectares and a minimum stocking density of 0.15 Lu/Ha aimed at maintaining the countryside 

and preventing land abandonment. The minimum stocking densities applied to maintain and 

promote sustainable farming systems which in particular take account of environmental 

protection requirements. Additional conditions were added over time which included a 

maximum payment per farm and a maximum payment per hectare. In addition to coupled 

LFA payments farmers were also eligible for CAP reform coupled payments introduce in 

1993 as part of the MacSharry Reforms.  

Decoupling of LFA payments 

Up to 2000, headage grants were paid on cattle, sheep, goats and horses in designated areas. 

In 2001 LFA payments were decoupled from production. Article 14 of Council Regulation 

(EC) No 1257/99 provided that “compensatory allowances shall be granted per hectare of 

areas used for agriculture to farmers”. This new regulation led to the replacement of Ireland’s 

Cattle, Sheep, Goat and Equine Headage schemes and thus shifted our LFA to an area-based 

system. Farmers were paid a flat rate per hectare which removed the incentive to maximise 

stocking densities in order to maximise payments. The minimum stocking densities apply to 

maintain and promote sustainable farming systems which in particular take account of 

environmental protection requirements (DAFM 2016). 

For a period of time between 2001 and 2005 when LFA payments were decoupled from 

production, CAP reform payments remained coupled until 2005 when they were replaced by 

the Decoupled Single Farm Payment Scheme.  Farmers in Less Favoured Areas received 

payments which were both coupled (CAP Reform) and decoupled (LFA). This is referred to 

as a period of partial decoupling  

7.2. The Economics of Decoupling 

In this section the economic implications and expected behavioural responses associated with 

a decoupled or lump sum payment is outlined. 
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There is a vast literature on the economic consequences of decoupling agricultural payments. 

A broad definition of a decoupled payment relies on the economic concept of a lump sum 

transfer. A lump sum transfer is one where the recipient cannot affect the size of the transfer 

by changing his behaviour in any manner (Anton, 2001). In an agricultural context, the idea is 

that if the producer cannot affect the size of the subsidy payment, he will respond to market 

signals (Rude, 2000). 

The motivation for decoupling was that in theory decoupled payments have no distortionary 

impacts on production as the amount of payment is independent of actual production 

(O'Donoghue and Hennessy, 2015). However, the transfer of money may have indirect 

effects that can still affect production decisions (Anton, 2001). In the literature there are a 

number of channels that explain why decoupled payments might still influence production 

decisions. These channels can be broadly grouped under the following headings: (see 

Bhaskar and Beghin 2009 for a full discussion). 

 They affect the risk faced by farmers, either by reducing the level of risk ( insurance 

effect) or by reducing their level of risk aversion (wealth effect) (Hennessy, 1998b, 

Bhaskar and Beghin, 2009). 

 Decoupled payments ease credit constraints enhance liquidity allowing for more 

investment and slow down restructuring by allowing farms continue to operate at a 

loss (Chau and de Gorter, 2000).  

 They can be capitalized into  land values, rents and land prices (Roberts et al., 2003, 

Ciaian and Kancs, 2012). 

 Expectations of future payments may also influence farmers current production 

decisions (Burfisher and Hopkins, 2003, Weber and Key, 2012). 

 They effect the labour allocation decisions of farm households (Benjamin, 1992, 

Ahearn et al., 2006, El-Osta et al., 2008). 

In this thesis the labour allocation decision is the most relevant; in particular this analysis is 

interested in the on-farm labour decision of farmers when a decoupled policy is introduced. 

Standard household model of labour allocation 

In the standard household model it is assumed that households maximize their utility by 

deciding how they allocate their time between work and leisure. A key factor in determining 

the time allocation is the market wage rate which is also the opportunity cost or price of 



 

187 

 

leisure. When an individual chooses to enjoy leisure, rather than work and receive a wage, he 

or she is giving up that market wage to do so. When an individual receives an increase in the 

wage rate, there are two opposite effects a substitution effect and an income or wealth effect. 

First, an individual might want to work more, because each hour of work now brings a 

greater return, i.e., a substitution effect. Or an individual might choose to work less, because 

he or she can get the same income as before by working less, and have more free time for 

leisure, i.e., the wealth effect. Whichever effect is greater will determine the impact of a wage 

change on the hours of time allocated to work. It is obvious therefore that when both income 

and substitution effects are in play it is not possible to predict the direction of labour supply 

to a change in the wage rate. 

In the standard household labour-leisure model when an individual receives an increase in 

non-labour income, there is no ambiguity in the direction of the impact on labour hours 

worked, because there is no change in the hourly return from work. An individual will prefer 

to work less and enjoy more leisure. There is no substitution effect at play; there is only a 

wealth effect. We know that the impact of the wealth effect is to decrease the hours worked. 

In the context of this study decoupled subsidy payments constitute non-labour income.  

Farm household model of labour allocation  

Farm households complicate the standard labour allocation model since farmer’s time 

allocation decision now includes farm work, off-farm work, and leisure. At the centre of this 

additional complication is the fact that farmers are both producers and consumers of the food 

they produce. If the price of food increases as a consumer a farmer should consume less, but 

as a producer a price increase is a wealth effect which increase farmer income which may 

increase consumption, the overall effect is ambiguous. An agricultural household model that 

integrates agricultural production, consumption and labour supply decisions into a single 

framework, to maximise a utility function, can be used to allocate farm labour. These models 

were first developed by Singh et al. (1986).   

Agricultural household models are frequently applied to study off-farm labour allocation 

decisions (Mishra and Goodwin, 1997, Woldehanna et al., 2000, Benjamin and Kimhi, 2006). 

Some studies have examined the influence of government subsidies on farm household off-

farm labour allocation decisions (Serra et al., 2005, Ahearn et al., 2006, Hennessy and 

Rehman, 2008). 

http://onlinelibrary.wiley.com/doi/10.1111/j.1477-9552.2007.00140.x/full#b32
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The focus of this chapter however, is on the impact of decoupled payments on farmers’ on-

farm labour allocation decisions. The stocking rate of the farm is a proxy for on-farm labour 

since an increase in the stocking density increases the workload of the farmer. A reduced 

form of the farm household model described by (Singh et al., 1986), that is, other factors 

which might affect the labour allocation decision, such as such as the interdependence of the 

labour allocation decision between the spouse and the operator, the utility of all members of 

the household, commuting costs to off-farm jobs and the household savings are not 

considered. 

The objective therefore is to estimate a utility function for farm F: 

               

Where w
F
 is the market wage rate (or the opportunity cost of leisure) L is Leisure and y

F
 is 

farm income. In this scenario farmer income depends on both on-farm and off-farm activities, 

hence: 

        
      

  

On-farm income depends upon revenue from the level of agricultural activity, the costs 

associated with this activity and the subsidies available for this activity. Revenue depends on 

production, which is a function of livestock, land, labour and other inputs and subsidy 

payments. Therefore 

   
                           

                                            

Similarly the cost associated with the system will depend upon a cost function: 

                                      

The nature of the subsidy payment is  important since how the farm operator views the 

subsidy is also a consideration in the analysis i.e., as non-labour (decoupled) or labour 

(coupled) income (Ahearn et al., 2006). 

Decoupling of has two distinct consequences. First, the marginal return to farm labour will 

decline; second, non-labour household wealth is likely to increase. If the returns to farm 
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labour decrease relative to non-farm labour, then a utility maximising individual will increase 

the number of hours allocated to off-farm labour, and thus decrease the time allocated on 

farm work, as a substitution effect. On the other hand, if the farmer receives an increase in 

non-labour income, that is wealth, the budget constraint is relaxed enabling him or her to 

work less and enjoy more leisure without affecting current levels of consumption. It is 

therefore likely that, other things being equal, ‘decoupling’ will show both a wealth and a 

substitution effect; whichever effect is greater will define the impact of decoupling on the use 

of a farm operator's labour (Hennessy and Rehman, 2008). 

The aim of this chapter is to identify both the income and substitution effects of the 

decoupled LFA payment, and compare what farmers did in relation to  stocking rate decisions 

(on-farm labour) between farmers who received the decoupled payment and farmers similar 

production choices, that did not. 

7.3. Drivers of the on-farm labour decision 

The on-farm labour allocation decision of the farm operator in this analysis is a function of 

the income available from farm production.  

   
                                 

Farm income is a combination of both market income and subsidy income. Subsidy income 

can be either coupled or decoupled from production or combination of both. The focus of this 

analysis is to compare the on-farm labour allocation decisions of farmers in LFA and Non-

LFA when LFA farmers received both a coupled and a decoupled payment and farmers in 

non-LFA received only a coupled payment.  

It is further assumed that the on-farm labour allocation decision of farmers in both groups 

will be different depending on a number of factors:  

 The level of production of the farm – the stocking rate density 

 The output of the farm – Gross Margin per livestock unit 

 The subsidy income of the farm – Direct Payments per livestock unit 

 The level of dependency on subsidy income - Direct Payments/Gross Margin 

 The share of decoupled payments to overall subsidy payments – farms in LFA only. 

 The marginal price of the subsidy payment – Increase in direct payment for a unit 

increase in stocking rate (Substitution Effect) 
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 The non-labour income of the farm – associated with a decoupled payment (Wealth 

Effect) 

Farms at different levels of production 

For this analysis the sample is divided into three groups according to stocking rate. The first 

group, Low Stocking Rate Farms are farms where the stocking rate is between 0.5 Lu/Ha 

and 0.9 Lu/Ha. Farms operating at very low levels of production may not very responsive to 

policy changes since low levels of production imply low levels of on-farm income and hence 

low investment capabilities. The second group Medium Stocking Rate Farms are farms that 

lie between 1 Lu/Ha and 1.4 Lu/Ha. This group represent the farms most affected by the 

underlying non-linear constraints outlined in the previous chapters. Since the average subsidy 

specific stocking rate on Irish cattle farms was 1.17Lu/Ha between 2000 and 2003 which are 

the years before and after the policy change that forms the basis for this chapter.  

The final group are High Stocking Rate Farms where the stocking rate is greater than 1.4 

Lu/Ha. These are high intensity farms and as such it is assumed that these farms are more 

market oriented will be less responsive changes in subsidy policy. Table 7.2 shows the share 

of farms in each category for both LFA and Non LFA farms. Of interest are the relatively low 

percentage of non-LFA farms operating at very low stocking rates and the relatively high 

percentage of non-LFA farms operating at very high stocking rates. Because of the low 

number of observations of Non LFA farms with excellent soil quality (soil 1) operating at 

very low stocking rates, low stocking rate farms are removed from Tables 7.2, 7.3 and 7.4. 

 Table 7.2. Share of farms at low medium and high stocking rates with soil type 1 

Medium High     

0.39 0.32 Treated (N= 654 weight = 85932) LFA 

      

0.32 0.55 Control (N= 542 weight = 56954) NON LFA 

Gross Margin per Livestock unit 

The Gross Margin is a measure of the Gross Output of the farm minus direct costs. Gross 

Margins include subsidy payments. Table 7.3 presents the Gross Margin per livestock unit for 

farms in LFA (Treated) and Non-LFA (Control) groups before and after the introduction of a 

decoupled LFA payment. 
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 Table 7.3. Gross Margin per livestock unit 

GM_LU Before After  Before After 

      

Middle 263.72 309.59  245.37 214.40 

High 231.99 181.18  150.82 163.22 

 Treated  Control 

Direct Payments per livestock unit 

Direct payments are a combination of all cattle and sheep subsidy payments on the farm. 

Sheep subsidies are included since sheep numbers are included in the stocking rate 

calculations for extensification payments.  Agri environmental scheme REPS is also included 

but tillage farms are excluded because of the high area aid payments this group received 

which are not included in the direct payment calculations. Table 7.4 presents the direct 

payment per livestock unit before and after the introduction of decoupled LFA payment.  

 Table 7.4. Direct payments per Livestock Unit 

Dir_Pay_LU Before After  Before After 

 

Medium 

257.67 307.79  234.02 210.92 

High  216.35 177.51  132.02 148.93 

 Treated  Control 

Level of subsidy dependency  

The level of dependency of the farm on direct payments is presented in Table 7.5. The 

subsidy dependency variable is the ratio of direct payments per livestock unit to Gross 

Margin per livestock unit. A high level of dependency on direct payments is characteristic of 

beef farms. After the introduction of the decoupled LFA payment there is an increase in the 

level of dependency in all groups. Farms that are less dependent on direct payments are farms 

in the high stocking rate non-LFA group. Since all of the subsidy schemes included in the 

direct payments figure were also available to small dairy producers it is possible that this 

group have both a beef and a dairy enterprise. Middle stocking rate farms depend almost 

entirely on direct payment income and therefore we would expect these farms to be more 

responsive to policy changes. Farms at very low stocking rates also depend entirely on direct 

payment income, but since there are relatively few control group farms operating at these 

stocking rate levels it is difficult to make a comparison 
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 Table 7.5. Level of subsidy dependence 

Subsidy Dependence Before After  Before After 

Low 0.95 0.98  0.93 0.66 

Middle 0.96 0.99  0.92 0.97 

High 0.91 0.96  0.81 0.86 

 Treated  Control 

Share of LFA payment in overall direct pay on farms in LFA 

Farmers in LFA receive both a CAP reform payment and a LF payment. Table 7.6 presents 

the share of LFA payments in total direct payments. After the policy change the LFA 

payment was decoupled from production, but as the table shows, the LFA payment still 

makes up a significant proportion of overall direct payments, that range from 22% -42% of 

total direct payments received. On medium stocking rate farms there is a slight reduction 

from 23% to 22% before and after the policy change.  

 Table 7.6. Share of LFA Decoupled payment in overall direct payments- LFA Farms 

only 

Share of LFA  Before After 

Low 0.29 0.42 

Medium 0.23 0.22 

High 0.26 0.35 

 Treated 

Substitution Effect 

Recall that decoupling of has two distinct consequences. First, the marginal return to farm 

labour will decline. If the returns to farm labour decrease relative to non-farm labour, then a 

utility maximising individual will decrease the number of hours allocated to on-farm labour, 

and thus increase the time allocated on off-farm work or leisure, as a substitution effect. To 

capture this effect the marginal price per livestock unit is calculated. This is the additional 

income a farmer would receive for an incremental increase of 0.1 livestock units. Farms in 

the middle group are particularly interesting for this analysis since there is a reduction in the 

marginal returns to farms in LFA while there is an increase in marginal returns on Non – 

LFA farms. If the substitution effect is the dominant factor then we would expect these farms 

to reduce stocking rates in line with the theory. However, the income or wealth effect also 

needs to be accounted for.  



 

193 

 

 Table 7.7.  Marginal Price per LU 

Marginal 

Price _ LU 

Before After  Before After  

       

Low 273.73 206.81 - 247.06 160.53 - 
Medium 308.68 283.57 - 249.98 250.94 + 
High 191.87 119.96 - 130.15 114.08 - 
 Treated  Control  

Income Effect 

If the farmer receives an increase in non-labour income, that is wealth, the budget constraint 

is relaxed enabling him or her to work less and enjoy more leisure without affecting current 

levels of consumption.  Decoupled payments are considered as a source of off-labour income 

or as an exogenous addition to household wealth, which does not affect the marginal value of 

farm or off-farm work. In Table 7.8 the decoupling of LFA payments result in an increase in 

non-labour income for both the Low and Medium stocking rate LFA farms. On High stocking 

rate LFA farms there is a slight fall in non-labour income; this may indicate that larger farms 

that previously maximized the headage payments were losers in this policy change. The level 

of non-labour income, on non-LFA high stocking rate farms, could be attributed to 

participation in either an agri environmental or a forestry scheme.  

 Table 7.8. “Virtual” income 

Non Labour 

Income 

Before After  Before After  

Low 7.59 85.66 + 0.00 0.00 . 
Medium 8.67 84.56 + 0.00 0.00 . 
High 130.28 128.26 - 69.65 121.28 + 
 Treated  Control  

The combination of both the substitution effect (marginal change in prices) and the wealth 

effect (non-labour income) will determine the overall response of the farm to the decoupled 

policy change. In Figure 7.1 these two different effects are represented graphically. The 

change in the marginal price is captures by the change in SR* divided by the change in 

income received. The change in non-labour income is the intercept of the budget constraint 

with the Y axis. An increase in the payments through a coupled policy will result in an 

increase in the marginal price and no change in the non-labour income. The introduction of a 

decoupled payment however reduced the marginal price bit increases the non-labour income 

associated with a decoupled policy.  
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 Differences between Income and Substitution effects of a decoupled policy Figure 7.1.

and an increase in coupled payments. 

 

Source: Authors own work 

 

Source: Authors own work 
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Table 7.9 presents the changes in the stocking rate of farms in LFA and Non-LFA before and 

after the policy change.  

 Table 7.9. Stocking Rates 

Stocking Rate Before After  Before After  

Low 0.75 0.74 . 0.88 0.88 . 
Medium 1.21 1.16 - 1.16 1.22 + 
High 1.82 1.88 . 2.04 2.01 . 
 Treated  Control  

Table 7.10 presents the observed outcomes of both an income and a substitution effect in 

terms of a stocking rate change, on farms in the middle stocking rate group (stocking rates > 

1 Lu/Ha and < 1.4 Lu/Ha). The results in Table 7.10 would indicate that the change in the 

marginal price associated with unit increase in stocking rates is the dominant factor, on LFA 

farms the marginal price decreases and the stocking rate also decreases, on non-LFA farms 

the marginal price increases and the stocking rate also increases. This is a significant finding 

that is theoretically consistent.  

 Table 7.10. Combination of Income and Substitution effects and Stocking Rate 

Response 

 Substitution Effect 

( Marginal Price Change) 

Income Effect 

(Non- labour income 

change) 

Stocking Rate 

Response 

Medium Stocking Rate LFA 

farms 

Decrease Increase Decrease 

Medium Stocking Rate 

NON LFA farms 

Increase Decrease Increase 

However, the statistical significance of these results needs to be investigated further. To 

investigate the response of farmers in LFA to the introduction of a decoupled LFA payment a 

difference in difference analysis of stocking rates before and after the change is carried out. 

This process is explained in the following sections. 

7.4. Difference in Difference Methodology 

This section describes the Natural Experiment used in this chapter and the Difference in 

Difference with propensity score matching analysis applied. 

The costliness of and limitations on experiments involving human subjects have long been 

identified as major constraints on the progress of economic science. (Rosenzweig and 

Wolpin, 2000). In a policy setting it may be difficult to evaluate the effects of a policy change 
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when the policy change is applicable to everyone. If we are interested in observing or 

predicting how individuals will react to a policy change, identifying two groups that have 

similar characteristics but a policy change only applies to one group may be difficult to 

observe in real life. However such conditions exist in Ireland during a very specific period , 

2001-2004, when a policy change effected farmers in Less Favoured Areas but did not affect 

farmers in non-Less favoured Areas.  

The Research Design 

According to Meyer (1995) the three main goals of a research design should be (i) Finding 

exogenous variation in the key explanatory variables (ii) Finding groups that have enough 

similarities to make them comparable (iii) probing the implications of the hypothesis under 

test. The most simple design method is to test one group before and after an event. However 

the simplicity of this design causes problems in making inferences from the results and is not 

likely to lead to valid inferences (Meyer, 1995). The design applied to this research is the 

before and after design with a treated group (LFA) and an untreated comparison group. In 

this situation the most common statistical approach is difference in difference analysis 

whereby we examine differences in the two groups before and after the policy change (that 

affects only one group) and test if the differences between the two groups before and after the 

treatment(policy change) is statistically significant. 

A first step in this process is to define a treatment group and a control group. According to 

Meyer a natural experiment may be used where there is an obvious exogenous source of 

variation in the explanatory variables that determine the treatment assignment (Meyer, 1995) 

In this study the treatment group is farms in Less Favoured Areas where the exogenous 

source of variation is the decoupled LFA payment.  

Secondly, we need to identify farms in both groups that have enough similarities to make 

them comparable. In this respect the variation in soil quality in both groups is used to identify 

farms that have similar soil types. Using NFS data soil quality is graded as “Highest Use” 

“Moderate Use” and “Limited Use”. We choose farms in both groups with “Highest Use” 

(soil type 1) which we defend further later in this chapter. Finally, the hypothesis we intent to 

probe is whether the removal of non-linear incentives, when LFA payments are decoupled, 

have an effect on farmer behaviour that is different to the behaviour of farmers where all 

payments remain coupled. 
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The model of the outcome variable in this design is as follows: 

   
 
                      

 
        

 
 

Where Y is the outcome of interest for unit i in time t, t = 0, 1, and i = 1 …Nt. Y is also 

indexed by j denoting the group, j = 1, 0 (Treated, untreated)   
 
 is a dummy for being in the 

treatment group after the treatment, dt = 1 if t = 1 and 0 otherwise dj = 1 if j = 1 and 0 

otherwise.   
 
 = 1 if t = 1 and j = 1 and 0 otherwise and βis the causal effect of treatment on 

this group.  

The key assumption is that β would be 0 in the absence of the treatment or 
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In this case the unbiased estimate of β can be obtained by the difference in difference as 

    ̂      
      

      
       

    (  
       

 ) ). 

Where the bar is an average over i, the subscript denotes the time period and the superscript 

denotes the group. In this approach    summarises the way that both group j = 1 and j = 0 are 

influenced by time. There may also be time invariant differences between the groups and this 

is captured by    

Exogenous Source of Variation 

The Partial Decoupling of direct payments to farmers in LFA is an obvious source of 

exogenous variation. In 2001 the LFA payment was decoupled from production and instead 

farmers received a per hectare payment up to a hectare limit. At the same time CAP premia 

payments remained coupled to production. We refer to the period from 2001-2005 as a period 

of Partial Decoupling. This exogenous source of variation allows us define the treatment 

group as farms in LFA with soil type 1 (widest use options i.e. excellent soil quality). The 

control group are then farmers in non-LFA with similar soil. 

The change in policy that affects one group (treated) but leaves the other group unchanged 

(control). allows us to define the treatment group and the control group but this difference 

alone is not enough, we also need to identify farms in both the treatment group and the 

control group that are similar in other aspects.  
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Comparability- Finding Enough Similarities 

The first comparison is in relation to soil quality. In Figure 1 we compare two maps, one 

showing the land use ranges and the second showing the areas designated less favoured. 

During the time period we are interested in the data does not make a distinction between 

More Severely Handicapped (Green) and Less Severely Handicapped (Yellow) therefore the 

definition of Less Favoured Areas includes both (Green & Yellow).  

 Land Use Ranges and Less Favoured Areas Figure 7.2.

 

The Border, Midland and Western (B.M.W.). Region – Cavan, Donegal, Galway, Laois, Leitrim, Longford, 

Louth, Mayo, Monaghan, Offaly, Roscommon, Sligo and Westmeath. 

For soil type Class 1 and Class 2 Soil types from the first map are equated with soil type data 

available in the NFS as Soil 1, widest use range. The share of soil type1 in areas which are 

deemed Less Favoured and the share in Non-Less Favoured are also relevant. In Figure 7.2 

widest use range lands (soil type1) is almost evenly distributed between the two groups with 

slightly more than half of all excellent soils located in areas of disadvantage. While this may 

seem to go against the rational for providing extra support to farmers in areas deemed to Less 

Favoured, it is important to note that for political reasons whole counties were included in the 

definition where a large proportion of the county was deemed severely disadvantaged. In 
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particular counties along the Atlantic coast such as Galway Mayo Donegal, where the 

majority of the county is considered marginal or poor land, there are also “pockets” of 

excellent quality land.  

 Share of Farms by Soil Type Figure 7.3.

 

Source: Teagasc NFS 

7.5. Difference in Difference Analysis 

This section outlines the criteria for carrying out a difference in difference analysis and how 

this technique is applied to this research. 

To compare the two groups a Difference in Difference with Propensity score matching 

analysis is used. Difference in difference requires observable date in two time periods, before 

and after a policy change. In economic data, we observe whether subjects were treated or not, 

and our main concern is whether the difference between the treated and non-treated is 

statistically significant. It is important therefore to find two groups that have enough similar 

characteristics enough so that we can make a valid match.  

The propensity score method is an approach for matching data on two subsets of farms that 

have the same distributions on the observed covariates (confounding factors) but differ only 

in treatment assignment. If there are no other unobserved covariates that can predict treatment 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Wide Use Moderate Use Limited Use

Sh
ar

e
 o

f 
Fa

rm
s 

Soil Types 

Share of Farms by Soil Type 2001 - 2004 

NON LFA

LFA



 

200 

 

assignment (hidden confounding factors), we can consider that the treatment assignment is 

effectively random and can be used for causal analysis (Qian and Harmel, 2016) 

For the propensity score method, a number of potential covariates are used, (farm size, Off-

farm employment, whether the farmer has a farm advisor, age of the farmer) these covariates 

are described in Table 7.11. The covariates chosen in this study are considered to represent 

factors important in determining stocking rate of the farm, however there may be other 

factors that also affect the stocking rate choice that are not observable in the data, such as off 

farm wages or weather conditions. The problem then arises, that as the number of variables 

increases the number of different combinations increase exponentially, this phenomenon is 

referred to as the “curse of dimensionality”. The curse of dimensionality is a term introduced 

by Bellman to describe the problem caused by the exponential increase in volume associated 

with adding extra dimensions to Euclidean space (Bellman, 1957). Informally, the phrase 

curse of dimensionality is often used to simply refer to the fact that one’s intuitions about 

how data structures, similarity measures, and algorithms behave in low dimensions do 

typically generalize well to higher dimensions (Peikes et al., 2012) 

The method of propensity score matching (PSM) allows this matching problem to be reduced 

to a single dimension: that of the propensity score. A propensity score is defined as the 

probability that a unit in the full sample receives the treatment, given a set of observed 

variables. Thus, rather than matching on all values of the variables, individual units can be 

compared on the basis of their propensity scores alone. Two key assumptions underlie the use 

of matching methods, and PSM in particular:  

1. Conditional independence: there exists a set X of observable covariates such that after 

controlling for these covariates, the potential outcomes are independent of treatment status: 

(Y1, Y0). ⊥ D|X (Baum, 2013) 

2 Common support: for each value of X, there is a positive probability of being both treated 

and untreated: 0 < P (D = 1|X). < 1 (Baum, 2013) 

The first step is therefore to investigate if a set of observable covariates are available in the 

data such that there are sufficient similarities between the two groups. The stocking rate of 

the farm is the parameter of interest in this study, hence, a set of covariates that are 

considered relevant to this decision and also similar between the treatment and control groups 
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is identified. The set of X observable covariates used for this analysis are presented in Table 

7.11. 

This list of covariates is similar to a list of explanatory variables in a regression model and 

we condition each model according to these explanatory variables. For example, to compare 

suckler farms within the stocking rate range of 1Lu/Ha to 1.4 Lu/Ha with good soil type, the 

variables necessary to define this group are included in the covariates list rather than defining 

each as a sub population in the regression estimation. Similarly to compare a finisher farm in 

the same stocking rate range with good soil the variable that defines a finisher farm replaces 

the suckler farm from the first estimation. 

 Table 7.11. List of Covariates 

Covariates Description 

Advisory Contact 

Teagasc 

Dummy variable == 1 if the farm has advisory contact. The extremely 

complicated nature of these historic coupled payments would suggest that some 

professional advice would have been necessary for farmers to understand the 

policy terms   

Size of Farm 

Utilized Agricultural Area 

Ha 

Since larger farms have more to gain from the overall level of payments we 

consider farm size to be a contributor to the stocking rate decision, in particular 

when non linearities in the budget constraint have implications for loss of 

subsidy income when thresholds are exceeded. This loss is greater on larger 

farms 

Of Farm Employment Dummy variable == 1 if farmer has off farm job. The labour decision consists of 

decisions in relation to time allocation of both on farm labour and off farm work 

Farmer Age We consider farmer age to be significant as farmer age on cattle farms is higher 

than in other farming enterprises and older farmers may be more risk averse 

Low Stocking Rate Farms Dummy variable 1 = farm with stocking rate < 0.9 Lu/Ha 

Medium stocking rate  

Farms 

Dummy variable = = farm with stocking rate > 0.9 & < 1.5 Lu/Ha 

High Stocking Rate Farms Dummy variable 1 = farm with stocking rate > 1.5 Lu/Ha 

Soil1 Dummy variable == 1 if soil type == 1 (excellent soil type) 

A propensity score is then estimated for each group based on this set of covariates and a 

Difference in Difference analysis is carried out on the basis of the propensity score. This 

reduces the dimensionality to one single measure and hence eliminates the “curse of 

dimensionality” that may arise since every additional variable increases the number of 

possible combinations exponentially by 2
n 

where n is the number of variables(Baum, 2013) 

For this analysis a number of control conditions are first defined, they include (i) all farms 

included in the estimations (both control and treatment) are observable in the data in both 

time periods considered, (ii) all farms in the sample have soil type 1 (iii) whether the farm is 

a low, medium or high stocking rate farm. Once these conditions are controlled for the 

estimations for the stocking rate decision is then conditioned on the covariates, farm size, 
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age, and off-farm employment and farming advisory contact. The results of the analysis is 

presented in the following section 

7.6. Results  Difference in Difference with Propensity Score Matching Analysis 

This section presents the results of the Difference in Difference analysis where the treated 

and control groups have been matched using a propensity score. Of particular interested is 

whether the stocking rate decision on LFA farms is significantly different to the decision on 

Non-LFA farms.  

Results of Stocking Rate Decision 

A behavioural response to the policy change is captured by a change in stocking rates. Of 

particular interest in this chapter is whether there is a difference in the stocking density 

decisions between the control group (Non- LFA) and the treatment group (LFA) before and 

after a policy change and whether the difference in differences is significant. The outcome 

variable of interest is the subsidy stocking rate
29

 as observed in the data. The sample is 

balanced to ensure that we are comparing the same farms before and after the policy change. 

The sample of farms only includes farms that were in the NFS prior to and after 2001, and 

those farms that were eligible for, and applied for, cattle specific subsidy payments.  

The results of the analysis between the treatment group and the control group in relation to 

stocking rates are presented in Table 7.12. In the low stocking rate and high stocking rate 

groups there is no difference in the stocking rate of the farm before and after the policy 

change. However there is a significant difference on medium stocking rate farms pre and post 

reform and the difference is highly significant. 

This finding is significant for a number of reasons; firstly there is significant evidence of a 

reaction to a decoupled policy reform that is consistent with economic theory in relation to 

price changes. That is increases in the marginal prices increases supply and decreases in the 

marginal price decreases supply. Secondly, the results indicate that policy changes cannot be 

assumed to have the same effect on all farmers and that the initial operational level of the 

farm is highly consequential in predicting a response to a policy change.  

  

                                                 
29

 This calculation is scheme specific as discussed in  Chapter 5 
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 Table 7.12. Difference in Difference of Stocking Rate decisions in all groups 

  

Pre LFA 

Decoupling 

(2000). 

 

 

Post LFA 

Decoupling (2003). 

 

Difference 

Post-Pre 

 

Difference - in - 

Differences 

Low Stocking Rate Group 

 Treatment group:     

 LFA Low Stocking Rate 

Farms 

0.75 0.74 -0.01  

 Control group:     

 Non-LFA Low Stocking 

Rate Farms 

0.88 0.88 0.00  

 Difference (T-C). (SE). -0.13 (0.038)*** -0.14 (0.042)***  0.00 (0.057) 

 

Medium Stocking Rate Group 

 Treatment group:     

 LFA Medium Stocking 

Rate Farms 

1.21 1.17 -0.40  

 Control group:     

 Non-LFA Medium 

stocking rate  Farms 

1.17 1.24 0.60  

 Difference (T-C). (SE). 0.04 (0.021)** -0.07 (0.023)***  -0.10 (0.031)*** 

 

High Stocking Rate Group 

 Treatment group:     

 LFA High Stocking Rate 1.82 1.84 0.06  

 Control group:     

 Non-LFA High Stocking 

Rate Farms 

2.02 1.98 -0.03  

 Difference (T-C). (SE). -0.20 (0.047)*** -0.14 (0.079)*  0.06 (0.054) 

**Inference: *** p<0.01; ** p<0.05; * p<0.1 

7.7. Results of medium stocking rate  farms 

Table 7.13 gives the results of the difference in difference analysis between the control group 

and the treatment group for four variables that capture the effects of (A) direct payment 

income per livestock unit, (B) Gross margins per livestock unit, (C) non-labour income 

(wealth) and the (D) marginal price per livestock unit, of farms located in the medium 

stocking rate (the results for farms with high and low stocking rates are in the appendix to 

this chapter).  

Both the increases in gross margin per livestock unit and direct payment per livestock are 

significantly higher on farms in the control group (non-LFA). The direct effects of the policy 
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change are captured by the non-labour income (wealth effect) and the marginal price changes 

(substitution effect) which are associated with a decoupled payment. The results for non-

labour income (wealth effect) are presented in Table 7.13 (C) this result is consistent with 

decoupled theory that decoupled subsidy payments increase non-labour income. There is a 

significant increase in the non-labour income of the treatment group and a decrease in 

stocking rates as highlighted in Table 7.12 

The change in the marginal prices represents the substitution effect and is presented in Table 

7.13 (D). The combination of a decrease in the marginal price and an increase non-labour 

income indicate that the introduction of a decoupled LFA payment significantly reduce 

production incentives, in other words the budget constraint is relaxed enabling the farmer to 

work less and enjoy more leisure without affecting current levels of consumption. Economic 

theory on decoupling suggests that if the returns to farm labour decrease, then a utility 

maximising individual will decrease the time allocated to on-farm work, as a substitution 

effect. The findings in this chapter are consistent with this theory. 

Farms in the control group received an increase in the marginal prices and a decrease in the 

non-labour income. This is the direct opposite to the changes in the treatment group. 

Interestingly farms in this group increased their stocking rates, which is also consistent with 

economic theory.  

While this chapter has focused on the labour allocation decision when subsidy payments are 

decoupled, theory also shows that a decoupled payment also has an effect on a farmers risk 

preferences. Recall; decoupled payments reduce the degree of risk faced by farmers by 

reducing income variability (insurance effect) or by reducing their level of risk aversion 

(wealth effect). According to Hennessy 1998 the insurance effect is greater than the wealth 

effect. In this chapter this insurance or income stabilizing effect is captured by the non-labour 

income variable, it is significantly different between the two groups; the biggest difference is 

in the LFA group where non-labour income increases and as such can be directly attributed to 

decoupling.  
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 Table 7.13. Medium stocking rate  Farms 

  Pre LFA 

Decoupling (2000). 

Post LFA 

Decoupling (2003). 

Difference 

Post-Pre 

Difference - in - 

Differences 

A Direct Payments Lu     

 Treatment group:     

 LFA Medium 

stocking rate  Farms 

269.58 320.52 50.94  

 Control group:     

 Non-LFA Medium 

stocking rate  Farms 

223.27 333.10 109.83  

 Difference (T-C). 

(SE). 

46.31 (18.99)** -12.58 (20.14)  -58.88 (27.68)** 

      

B Gross Margin Lu     

 Treatment group:     

 LFA Medium 

stocking rate  Farms 

275.02 321.99 46.97  

 Control group:     

 Non-LFA Medium 

stocking rate  Farms 

229.97 337.39 107.42  

 Difference (T-C). 

(SE). 

45.05 (18.12)** -15.39 (19.22)  -60.44 (26.41)** 

      

C Non Labour 

Income 

    

 Treatment group:     

 LFA Medium 

stocking rate  Farms 

19.45 84.89 65.44  

 Control group:     

 Non-LFA Medium 

stocking rate  Farms 

0.00 0.00 0.00  

 Difference (T-C). 

(SE). 

19.45 (6.06)*** 84.89 (6.44)***  65.45 (8.84)*** 

      

D Marginal Price Lu     

 Treatment group:     

 LFA Medium 

stocking rate  Farms 

278.33 275.93 -2.04  

 Control group:     

 Non-LFA Medium 

stocking rate  Farms 

264.39 379.44 115.05  

 Difference (T-C). 

(SE). 

13.93 (20.41) -103.50 (21.66)***  -117.43 (29.77)*** 

Note: Standard Errors in parenthesis. **Inference: *** p<0.01; ** p<0.05; * p<0.1 

The analysis suggests that farms in medium stocking rate group in LFA made changes to 

their production decisions which are theoretically consistent with the economics of 

decoupling. Farms operating at very high stocking rates, > 1.4 Lu/Ha, and low stocking rates 

< 1 Lu/Ha, in both the control group and the treatment group, made no changes.  
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7.8. Summary 

This chapter adopted a novel approach to capturing the effects of decoupled policy incentive. 

A natural experiment with a difference in difference technique is applied to uncover the 

drivers of on-farm labour decisions when LFA payments were decoupled. The results suggest 

that farmers in LFA did respond to these incentives in a theoretically rational way but that the 

initial operational level of the farm is highly significant. Farms at very low or very high 

stocking rate levels did not react at all and continued to operate at pre reform levels of 

production. Farms operating in the region of between 1 and 1.4 Lu/Ha did react in a 

theoretically consistent way and reduced stocking rate levels.  

In previous chapters the research shows that when faced with non-linear incentives farmers 

behaved in a theoretically consistent way by bunching at notch points (chapter 5). In chapter 

6 the econometric estimation of the effect of non-linear incentives on suckler cow demand 

also highlights that policy incentives were drivers of behaviour, but that preference 

heterogeneity needs to be carefully accounted for in the estimation methods.  

In this chapter a unique set of circumstances allow for the investigation of how a different 

mix of policy measures affect farmer behaviour, and in particular the effect of a decoupled 

payment. The research in this chapter focused on how different farmers reacted to the policy 

conditions based on their initial stocking rate. Significantly the only behavioural change, as 

depicted by a change in the stocking density of the farm, were farmers operating at a stocking 

rate between 1 and 1.4 Lu/Ha. Further investigation of the influence of different income 

streams both market income and subsidy income show that the policy effects, captured by 

non-labour income and the marginal prices are significant drivers of this decision. In 

particular a decoupled payment increased the non-labour income while reducing the marginal 

return to labour (marginal price). Farmers affected by these decoupled payments, even though 

the payments only accounted for part of their overall subsidy income, reacted in a 

theoretically consistent way by reducing their stocking rates.  
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7.9. Appendix 

A difference in difference analysis of (A) direct payment per Lu, (B) Gross Margin per Lu, 

(C) virtual income (wealth effect) and the (D) marginal price per Lu (substitution effect) for 

high stocking rate farms LU/Ha > 1.4 Lu/Ha. 

 Table 7.14. Difference in difference analysis for high stocking rate farms 

  Pre LFA 

Decoupling (2000). 

Post LFA 

Decoupling (2003). 

Difference 

Post-Pre 

Difference - in - 

Differences 

A Direct Payments Lu     

 Treatment group:     

 LFA High Stocking 

Rate Farms 

149.51 178.45 28.94  

 Control group:     

 Non-LFA High 

Stocking Rate 

Farms 

89.37 115.83 25.93  

 Difference (T-C). 60.13  (11.34)*** 62.62  (15.87)***  2.48 (19.51) 

      

B Gross Margin Lu     

 Treatment group:     

 LFA High Stocking 

Rate Farms 

167.99 189.52 21.53  

 Control group:     

 Non-LFA High 

Stocking Rate 

Farms 

108.41 128.52 20.11  

 Difference (T-C). 59.58 (10.37)*** 60.00 (14.46)***  1.42 (17.77) 

      

C Non Labour Income     

 Treatment group:     

 LFA High Stocking 

Rate Farms 

62.27 123.96 61.69  

 Control group:     

 Non-LFA High 

Stocking Rate 

Farms 

66.33 74.92 8.59  

 Difference (T-C). 1.94 (12.62) 47.09 (17.62)***  47.09 (21.68)** 

      

D Marginal Price Lu     

 Treatment group:     

 LFA High Stocking 

Rate Farms 

144.28 123.87 -20.41  

 Control group:     

 Non-LFA High 

Stocking Rate 

Farms 

77.27 68.92 -8.35  

 Difference (T-C). 67.04 (11.50)*** 54.94 (16.54)***  -12.06 (16.74) 

Note: Standard Errors in parenthesis. **Inference: *** p<0.01; ** p<0.05; * p<0.1 
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A Difference in difference analysis of (A) direct payment income, (B) market income, (C) 

non-labour income (decoupling effect) and the (D) marginal price for low stocking rate 

farms. Very low observations of control farms in this group make comparisons difficult.  

 Table 7.15. Difference in difference for low stocking rate farms 

  Pre LFA 

Decoupling (2000). 

Post LFA 

Decoupling (2003). 

Difference 

Post-Pre 

Difference - in - 

Differences 

A Direct Payments Lu     

 Treatment group:     

 LFA Low Stocking 

Rate Farms 

251.42 305.42 54  

 Control group:     

 Non-LFA Low 

Stocking Rate 

Farms 

181.27 197.82 19.93  

 Difference (T-C). 70.14 (10.08)*** 107.60 (11.24)***  37.46 (15.10)** 

      

B Gross Margin Lu     

 Treatment group:     

 LFA Low Stocking 

Rate Farms 

275.78 320.66 43.88  

 Control group:     

 Non-LFA Low 

Stocking Rate 

Farms 

210.60 223.64 13.62  

 Difference (T-C).  65.17  (9.57)*** 97.00 (10.67)***  31.84 (14.33)** 

      

C Non Labour Income     

 Treatment group:     

 LFA Low Stocking 

Rate Farms 

25.82 90.51 64.69  

 Control group:     

 Non-LFA Low 

Stocking Rate 

Farms 

25.32 23.40 -1.92  

 Difference (T-C).  -1.51 (4.54) 68.33 (5.07)***  66.61 (6.81)*** 

      

D Marginal Price Lu     

 Treatment group:     

 LFA Low Stocking 

Rate Farms 

250.30 235.15 -15.15  

 Control group:     

 Non-LFA Low 

Stocking Rate 

Farms 

141.90 159.53 17.63  

 Difference (T-C). 108.40 (11.42)*** 75.61 (12.75)***  -32.79 (17.79)* 

Note: Standard Errors in parenthesis. **Inference: *** p<0.01; ** p<0.05; * p<0.1 
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Chapter 8. Summary and Conclusion 

The ambition of this research was to investigate if indeed farmers are irrational or whether 

the models used to predict farmer behaviour need to be adapted, and does the lack of success 

of previous models in predicting future behaviour lie with the model or the farmer? The 

economic rationality of cattle farmers who continue to produce at a market loss in an era of 

decoupled payments has been called into question by many. This seemingly irrational 

behaviour of non-profit maximizing agents who continue to operate a low or negative profit 

margin has been explained in terms of non-pecuniary benefits of farming, which undoubtedly 

plays some role, but is it the only explanation? If this line of reasoning is accepted (that 

farmers do not respond rationally) the implications for policy makers are immense. How can 

any policy measure be designed, implemented or evaluated if the reaction of farmers cannot 

be predicted? 

In order to answer these questions an agricultural subsidies model was developed, the first of 

its kind, that calculates the total payments received from subsidy payments across a range of 

different stocking rate densities. The focus of the research is on the stocking rate decisions of 

cattle farmers, which is important since the beef sector is the largest sector in Irish agriculture 

where in 2014 over 70% of Irish farms had cattle.. 

As a first step a hypothetical microsimulation model of livestock subsidy payments was 

developed using a typical farm IFCN model (Deblitz, 2005). This hypothetical farm was 

based on plausible values taken from the NFS data 1995. This model revealed substantial 

piecewise linear incentives, in the direct payments schedule of Irish cattle farmers. These 

non-linearities were created by policy rules and are associated with large behavioural 

pressures (Moffitt, 1990, Saez, 2010, Kleven and Waseem, 2011). Policies responsible for 

these incentives were the coupled payment schemes of the MacSharry Era 1993-2004. The 

complexity of this era both in terms of the number of new subsidies and the constant 

changing of conditions for eligibility increased the difficulty in making decisions in relation 

to the stocking rate levels on farms.  

However, the piecewise linear nature of the budget constraint associated with these payments 

forms the basis for this thesis, since there is a strong theoretical foundation for analysing and 

identifying behaviour that is theoretically consistent in the non-linear budget set literature. 

The focus of this thesis therefore, was to analyse, from a theoretical perspective, how non-
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linear incentives affect behaviour, and in turn examine the relevant data to investigate if 

farmers reacted as the theory predicted when faced with non-linear incentives. In chapter 2, it 

is clear from the trends in cattle numbers that Irish farmers reacted to these incentives. What 

is not so clear is why there have not been any dramatic changes in animal numbers since the 

introduction of decoupled payments in 2005.  

In chapter 3 the existing theory on non-linear constraints was outlined in detail. To date we 

are not aware of any literature in agricultural economics that has identified the non-linear 

nature of coupled subsidy payments or devised ways to extract evidence of farmer behaviour 

when incentives are non-linear. Non-linear budget constraints create a number difficulties; 

firstly changes in tax and transfer schedules can have unexpected effects that can be exactly 

the opposite in sign to those expected from economic theory. The second difficulty relates to 

the implications of kinked budget constraints for the estimation of demand functions where 

non-linear constraints increase the difficulty in estimating the function.(Moffitt, 1990).  

The significance of the non linearities is that they allow us to clearly identify farmer 

behaviour in relation to the stocking rate decision on their farm and to test if the theory holds 

up. Theory predicts that, where preferences are evenly distributed and “well behaved”, utility 

maximizing agents must be on a linear part of the budget set or at a convex kink point. In 

chapter 5 there is clear evidence that farmers did respond as the theory predicts. The response 

of farmers is captured in a non-parametrically by graphing the stocking rate distribution to 

observe if there is “bunching” or clustering of stocking rates at threshold points. However, 

while there is evidence of bunching it is not perfect and not all farmers adapted their 

decisions in order to maximize total subsidy payments. This is an important finding that 

indicated that different farms react differently to policy conditions even if the same rules 

apply to everyone.  

This finding is backed up in the early literature on non-linear budget constraints by Robert 

Moffitt who states that the initial position of individuals along the constraint will determine 

how they will react. Notches, as described in chapter 3, create very strong incentives, but in 

keeping with the importance of the initial position statement, notches have a bigger effect on 

farmers operating at a stocking rate in close proximity to a notch and have little or no effect 

on farmers operating at stocking rates further away from the notch, that is, either very low or 

very high stocking rate densities. 
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8.1. Key findings of this research 

 In chapter 5 there is significant graphical evidence that farmers did respond in a 

theoretical consistent way to non-linear incentives by bunching at or just before the 

relevant stocking rate upper limits for various subsidy schemes. Key findings are that 

farm size, farming system and the initial level of stocking rate intensity are key 

drivers of farmer behaviour.  

  In chapter 6 the non –linear nature of specific subsidy schemes is modelled to 

investigate the drivers of the increase in suckler cow numbers during the MacSharry 

era. The results indicate that there is a significant and positive relationship between 

the policy instruments and the increase in cow numbers. However, the unexpected 

positive sign of “virtual” income may indicate that farmers have a preference for farm 

labour. “Virtual” income in this scenario is associated with a partial decoupling of 

LFA payments which ease the income constraint.  

 In chapter 7 the results suggest that farmers in LFA responded in a theoretically 

rational way to the partial decoupling of farm payments. This chapter also highlights 

that the initial operational level of the farm is highly significant. Farms at very low or 

very high stocking rate levels did not react at all and continued to operate at pre 

reform levels of production. Farms operating in the region of between 1 and 1.4 

Lu/Ha did react in a theoretically consistent way and reduced stocking rate levels.  

 In relation to policy design, the findings from this research highlight the fact that not 

all farmers react to policy measures in the same way. There is evidence in all the 

empirical chapters that there is a certain cohort of farmers that react in a theoretical 

consistent way, but that there are also farms that do not. This finding is also 

significant in the discussion in relation to the introduction of decoupled payments in 

the next section.  

8.2. Discussion 

The big question in a decoupled single farm payment era is why some farmers continue to 

produce at a market loss and use their direct payments to subsidise unprofitable enterprise. 

The failure of models to predict how farmers would react to decoupling in 2005 has puzzled 

many researchers. This failure is often explained in the literature by “non-pecuniary benefits” 

from farming. However, farm level models, whereby farmer’s utility is a function of both on-

farm labour, off-farm labour, and consumption highlight the fact that farmers are not strictly 
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business men with clear focus on profits (producers) or strictly consumers with a focus on 

utility, but in fact are both consumers and producers simultaneously. Farm level models were 

first developed to address this phenomenon when it was observed that when the price of food 

increased, contrary to neo-classical theory farmers purchase more since from the producer’s 

perspective income increased.  

In response to the questions around decoupling, this thesis offers a number of explanations; 

firstly, the nature of the underlying incentives is critical both in analysing current behaviour 

and predicting future behaviour. Failing to account for non-linear incentives leads to biased 

predictions. This is particularly applicable to linear programming models, and while these 

models are powerful optimization tools when there a number of different constraints, the key 

assumption is that these constraints are linear. In this thesis the underlying incentives were 

shown to be piecewise linear therefore, the results based on linear assumptions were a failure 

of the estimation method rather than a lack on rationality on the part of the farmer.  

Secondly, while objective of decoupling is that it is production neutral, the literature in 

relation to decoupling identifies a number of channels whereby decoupling might continue to 

influence the decision to produce. These channels include an insurance effect by reducing the 

level of risk, a wealth effect by reducing their level of risk aversion, an incentive effect by 

easing credit constraints which enhances liquidity allowing for more investment and slow 

down restructuring, allowing farms continue to operate at a loss, and an expectations effect 

whereby the expectations of future payments may also influence farmers current production 

decisions. 

Thirdly, the principal objective of decoupling is that it is production neutral; therefore if a 

policy is fully decoupled there should be no production incentives. While the restructuring 

that was predicted prior to the policy reform have been more modest than expected, total 

cattle numbers in the years immediately following the introduction of decoupled payments 

remained almost static, neither increasing or decreasing. Therefore the mechanisms that may 

continue to influence the decision to produce post decoupling have very little effect on actual 

choices. This point was also highlighted in (Bhaskar and Beghin, 2009). 

Finally, the results in chapter 6 in relation to the positive sign on virtual income might be 

explained by the incentive effect owing to the easing of the constraint. In this chapter virtual 
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income captures the effect of decoupling of the LFA payments. This happened in 2001 prior 

to the full decoupling in 2005.  

8.3. Limitations and Future Work 

The results of the analysis conducted in this thesis represent important contributions to 

existing knowledge regarding the impacts of CAP on Irish cattle farmers stocking rate 

decisions. Notwithstanding these contributions, there are some limitations to this research and 

there is scope for future work to address these.  

Firstly, the hypothetical microsimulation model in chapter 4 is limited since the farm remains 

static which is totally unrealistic and cannot add to policy debate. However the aim of this 

chapter was not to inform policy but rather isolate the effect of the subsidy payments ceteris 

paribus. 

Secondly, there is limited NFS data in relation to off farm income, the data only includes 

whether there is off farm employment of either the farm manager or spouse but there is no 

data on income from this additional employment. Given the importance of off farm 

employment, especially on Irish cattle farms, access to household income rather than just 

farm income would greatly enhance the “virtual” income measure derived in chapter 6. In 

future work a proxy figure for household income will be included in the analysis 

Finally, policy is only one component of the decision to produce. It is acknowledged that 

market conditions, market shocks and climatic and weather conditions are also important 

factors. However, in this thesis the focus was only on the policy, future work will seek to 

address this more complicated issue. 

8.4. Dissemination  

In this section we outline where this research has been presented and plans for future 

publications 

 In 2014 research from this project contributed to the following paper, Ryan, M., 

McCormack, M., O’Donoghue, C. and Upton, V (2014). The role of subsidy 

payments in the uptake of forestry by the typical cattle farmer in Ireland from 1984 to 

2012. Irish Forestry 
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 In 2013 an early version of chapter four was presented at the Agricultural Economics 

Society of Ireland AESI Conference in Ashtown Dublin. Each year the AESI 

Organise an annual Young Researchers Workshop at which final-year undergraduate 

and postgraduate research projects are presented. The Bob O'Connor prize is awarded 

each year to the student showing the greatest promise at the Young Researchers' 

Workshop. In 2013 while only in the first year of my research I was awarded this 

prize which usually is presented to students at the end of their PhD research. This was 

very rewarding and encouraging.  

 In 2014 a paper based on chapter three was accepted for presentation at The European 

Association of Agricultural Economists (EAAE) triennial Congress in Ljubljana 

Slovenia August 26-29 2014. This is a major International Conference where almost 

700 participants from 49 countries attended. The main theme of the Congress was 

“Agri-Food and Rural Innovations for Healthier Societies” as a second year PhD 

student to be accepted to present at such a prestigious conference was both daunting 

and exciting. The interest shown in the novel nature of the research was also very 

encouraging. 

 In 2014 a paper based on chapter 5 of this thesis was accepted for presentation at the 

European Meeting of the International Microsimulation Association that took place in 

Maastricht, The Netherlands on the 23
rd

-24
th

 of October 2104. Interest in 

Microsimulation techniques are growing internationally and the microsimulation 

aspect of this research can be applied to many other European Countries where rules 

and conditions for EU agricultural subsidy schemes are set at the Member State level. 

 In 2015 a paper based on chapter 5 was accepted for presentation at the 5th World 

Congress of the International Microsimulation Association (IMA). This Congress was 

held 2-4 September 2015 in Luxemburg. Unfortunately I was unable to attend  

 In October 2015 a paper based on chapter 7 was accepted for presentation at EAAE 

Seminar in Edinburgh Scotland.  

8.5. Future Research 

The novel approach taken in this thesis whereby we use techniques from Public and Labour 

economics never before applied to agricultural economics, means there is huge potential to 

further investigate these techniques. The non-linear nature of agricultural incentives has never 

been explored in a way that taxation incentives have, yet the costs of these schemes are huge. 

http://www.eaae.org/Site2014/index.php/eaae-events/congress
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Direct Payments to European farmers will continue, it seems, well into the future. As we 

enter yet another era of CAP reform it would seem vital that these policy measures have both 

a clear focus and techniques and models that can both predict and evaluate farmer decisions 

properly. 

Near Future 

In the near future I intend to publish a number of papers from this thesis. These papers will 

broadly follow  

 Chapter 3 – Hypothetical Microsimulation Model. 

 Chapter 4  Theoretical discussion and adaption of techniques from other economic 

fields to agriculture 

 Chapter 5 Bunching Theory and an Investigation of both theory and farmer decisions 

 Chapter  6 Natural Experiment using unique circumstances surrounding  LFA  

 Chapter 7 Hausman techniques for extracting income effects with non-linear 

constraints in an agricultural setting where policy incentives create strong non-

linearities.  
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