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Abstract 

Since its establishment by the Treaty of Rome in 1958, the Common Agricultural Policy 

(CAP) has had a huge impact on the agricultural sector in Europe and more widely. The 

original CAP altered production incentives, distorting input and output markets. The 

CAP has undergone a number of reforms, most recently the Fischler reform in 2003 

which sought to remove the link between production and farm income support 

payments.  Chapter 1 of this thesis offers some background on the Common Agricultural 

Policy and outlines the thesis. The move to `decoupled’ payments, and it’s impact on land 

rental markets, is the focus of Chapters 2 and 3 of this thesis. In October 2011, the 

European Commission published proposals for further CAP reform (European 

Commission, 2011). At the heart of the proposals were reforms to the way in which 

Pillar I income support subsidies were distributed (both between Member States and 

between farmers within each Member State) and the linking of Pillar I direct income 

supports explicitly with environmental objectives (so-called “greening”). Chapter 4 of 

this thesis explores the impact of changes in the distribution of subsidies upon the farm 

income inequality in the UK and Ireland. Chapter 5 discusses the findings and 

limitations of this research and suggests some future directions for research. I next offer 

abstracts of the three substantive chapters in this thesis. 

Abstract for Chapter 2 

This chapter analyses the impact of the recent decision by the European Union to 

`decouple’ agricultural support payments from agricultural production on Irish farmers’ 

land market decisions. The land market participation decisions of Irish farmers are 

modelled using dynamic probit models while the extent of participation decisions are 

modelled using dynamic tobit models.  Decoupling does not appear to have dramatically 

altered farmers’ land market decisions. One likely explanation for this is the cross-

compliance obligation for farmers to maintain land in a state fit for agricultural 

production in order to receive their full payments.  
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Abstract for Chapter 3 

In this chapter the effect of decoupling on the capitalisation of agricultural subsidies 

into agricultural rents in Ireland is analysed using a dynamic rental equation estimated 

with a two step system GMM estimator that accounts for expectation error and 

endogenous regressors. The findings illustrate the importance of institutional details in 

determining the extent to which subsidies are capitalised. In the period prior to 

decoupling Pillar 1 subsidies were highly capitalised into Irish agricultural rents in both 

the short and the long run. Depending on the farm system considered between 67 and  

90 cents per euro of subsidies were capitalised into agricultural rents. In the post 

decoupling period the rate at which Pillar 1 subsidies are capitalised into Irish 

agricultural rents is found to have declined. This change is likely due to the short term 

character of the Irish agricultural land rental market, where 11 month rental periods 

predominate, and the freedom that the 2003 reform of the CAP offered farmers to 

consolidate entitlements established on rented land. The generally very short term 

nature of Irish agricultural rental contracts offered farmers an opportunity to 

consolidate entitlements that is unlikely to have arisen in other Member States with 

agricultural land rental markets characterised by long term contracts. The results in 

both the pre and post decoupling periods highlight the high degree of inertia of 

agricultural rents in Ireland, and the importance of accounting for dynamics when 

investigating the capitalisation of agricultural subsidies into land rents. The high degree 

of inertia in rents means that the impact of previously capitalised agricultural policy 

persists through time. 

Abstract for Chapter 4 

The agricultural sector in Europe is heavily dependent on support payments made as 

part of the Common Agricultural Policy. In 2011, the European Commission published 

proposals for CAP reform which might lead to the introduction of a basic payment 

scheme consisting of flat rate per hectare payments, possibly determined at a regional 

rather than national level. This paper explores the role that these payments may play in 

reducing farm income inequality in the UK and Ireland. Flat rate per farm payments are 
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also considered to explore how a more dramatic reform would reduce inequality. 

Movement to flat rate per hectare payments does not uniformly decrease inequality of 

Farm Net Value Added (FNVA) in contrast to what one may anticipate a priori, in fact in 

Scotland the inequality of FNVA increases in this analysis. In contrast, flat rate per farm  

payments reduce inequality substantially. 
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1. Introduction 

1.1 Context of the Thesis 

The Treaty of Rome in 1958 established the Common Market of the European 

Economic Community (EEC), an important element of which was the creation of a 

Common Agricultural Policy (CAP).1 Amongst the major motivations driving the 

development of the Common Agricultural Policy was a desire to “increase agricultural 

productivity by promoting technical progress”. This was to be combined with an 

effort ”to ensure a fair standard of living for the agricultural community, in particular 

by increasing the individual earnings of persons engaged in agriculture”.2 These twin 

motivations lead to the establishment of a system of agricultural support payments 

which has persisted to the present day albeit after undergoing a number of reforms.  

Originally the support payments involved price support which lead, during the 1970s 

and 1980s, to a rapid increase in productivity which outstripped the increase in 

demand for agricultural produce. This required market interventions to purchase 

excess produce in order to maintain output prices and hence farm incomes. These 

intervention purchases resulted in the accumulation of stocks creating ‘wine lakes’  

and ‘grain/butter mountains’ and large expenditures on the subsidised export of 

these stocks to world markets. Continually increasing production, and the associated 

price erosion, meant that market intervention to support prices became an 

increasingly expensive approach to supporting farm incomes with the result that a 

number of reforms of the CAP were implemented. 

While production quotas for milk and sugar were introduced in 1984, the need for 

intervention was not comprehensively dealt with until the MacSharry Reforms agreed 

in 1992. These reforms comprised of reductions in intervention prices for meat and 

                                                        
1Future treaties resulted in new members being admitted and the EEC becoming first the European Community 
and later the European Union (following the Maastricht Treaty). 
2 See: http://ec.europa.eu/economy_finance/emu_history/documents/treaties/rometreaty2.pdf and 
http://ec.europa.eu/budget/library/publications/budget_in_fig/dep_eu_budg_2010_en.pdf 

http://ec.europa.eu/economy_finance/emu_history/documents/treaties/rometreaty2.pdf
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cereals which were offset by increased direct payments. Whilst for cereal farmers the 

direct payments were based on the area of particular crops grown subject to set-aside 

restrictions, for livestock farmers direct payments were based on headage subject to 

extensification criteria limiting animal densities per hectare of forage area.3 Following 

the Agenda 2000 (EC 1257/99) reforms, the multifunctional role of agriculture was 

recognised with the introduction of a second pillar of CAP payments intended to 

promote rural development and environmentally friendly farming practices.4   

Although these reforms helped to limit the over-production that had become endemic 

under the preceding system, they continued to distort production vis-à-vis the level of 

production which would have been observed in the absence of subsidies (since they 

remained linked, i.e. coupled, to production). Concerns regarding these production 

and trade distorting effects in the context of the nascent WTO Doha round, in addition 

to the impending enlargement of the European Union (EU), led to the Mid-Term 

Review of the CAP (or Fischler reform) agreed in 2003.  

Following the Fischler reform, the link between agricultural support payments and 

agricultural production was to be severed removing production distortions while 

continuing to support farm incomes. Payments following the Fischler reforms, which 

are not linked to current agricultural production, are referred to as being ‘decoupled’ 

from production. The Fischler reform allowed member states some flexibility in 

terms of the particular form that decoupling would take and the time-frame in which 

it was to be implemented. Ireland opted to base payments to farmers on the historic 

level of payments received by them during the reference period, 2000 to 2002 

inclusive.  Thus farmers, under the historic Single Payment Scheme (SPS) regime had 

no policy based incentive to alter production since any change in production would 

not alter their level of entitlement to income subsidies under this scheme.  

There was considerable variation across EU Member States in terms of the 

implementation of the SPS and also in the level of payments received by farms within 

                                                        
3Set-aside refers to an area of land which may not be farmed for agricultural production in order to receive 
support payments for other plots of land. Headage refers to the number of livestock. 
4 Direct and production supporting payments are referred to as Pillar I payments following Agenda 2000.  
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regions in the Member States. In an effort to increase the transparency and fairness of 

agricultural support payments, the European Commission published proposals for 

CAP reform in October 2011 (European Commission, 2011a; 2011b). At the heart of 

the proposals were reforms to the way in which Pillar I income support subsidies 

were distributed (both between Member States and between farmers within each 

Member State) and the linking of Pillar I direct income supports explicitly with 

environmental objectives (so-called “greening”).  

Initially it was proposed that CAP payments for all Member States should move to a 

regional flat area payment by 2019. However, this would involve dramatic changes 

for farms in Member States that had previously based SPS payments on historic 

production decisions, such as Ireland. The ultimate agreement on CAP reform reached 

in June 2013 between the European Commission, the European Parliament and the 

Council (i.e. the Member States) was less dramatic than the original Commission 

proposals.  Considerable flexibility was provided to EU Member States as to how the 

reformed CAP is to be implemented over the period 2015 to 2020 some of which 

imply much less redistribution of direct income support amongst farmers than 

others.5  

At one extreme of the potential reform implementation lies “full convergence” 

consisting of the original European Commission idea of a flat Basic Payment Scheme 

(BPS) payment by 2019. At the other extreme lies the approximation or “partial 

convergence” model.  Under the partial convergence model farmers with payments 

below 90% of the national average BPS payment per hectare have their payments 

raised by at least one-third of the difference between their current payment and 90% 

of the national average. This increase in support is financed by reductions to 

payments to farmers with initial BPS payments above the national average BPS 

payment per hectare. By 2019, all farmers will receive BPS payment per hectare that 

is at least 60% of the national average BPS payment per hectare.  

                                                        
5 Matthews (2013) discusses the flexibilities accorded to Member States under the agreement, while DAFM (2013) 
provides a comprehensive summary of the agreement. 
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The reform also permits Member States to introduce (on a limited basis) subsidies 

that are coupled to production, subsidies for regions with particular agronomic 

challenges and subsidies that are only paid on the “first” hectares of a farmers holding 

with the upper limit of entitlement set at the average farm size. The greening 

payments that must in aggregate utilize 30% of the national direct payments budget 

can be paid on a flat per hectare basis or in proportion to the BPS payment. 

The CAP, and the various reforms that have been implemented, have a variety of 

impacts on farmers within the EU and indeed beyond the EU indirectly. While these 

are discussed in detail in the ensuing chapters, I briefly give an overview of the 

impacts here. Support payments which are coupled to agricultural activities create 

incentives to increase production in order to increase subsidy receipts, with 

concomitant increases in the farms’ use of inputs. Hence coupled payments impact on 

input as well as output markets. The increased demand for inputs inflates the prices 

of these inputs, with the impact being most dramatic for inputs with inelastic 

supplies, such as land (Floyd, 1965; Hertel, 1989; Ciaian and Swinnen, 2006). In the 

absence of market interventions to purchase the additional output, output prices may 

also fall if demand is not perfectly elastic. In this manner part of the subsidy which 

nominally accrues to the farmer may in fact be captured by the suppliers of inputs 

and/or by consumers. 

The move towards decoupled payments is intended to reduce the distortionary 

impact of  support payments on input/output markets and hence to increase the 

transfer efficiency of subsidies. However, there is considerable uncertainty as to 

whether decoupled payments influence production and input use decisions (see, 

among others Adams et. al., 2001; Goodwin and Mishra, 2005; Coble, Miller and 

Hudson, 2008; Serra et al., 2009; Sckokai and Moro, 2009). Subsidies that are 

ostensibly decoupled from production may alter farmers’ attitudes to risk since part 

of their income is known in advance (Hennessy, 1998; Koundouri et al., 2009) making 

them more likely to engage in riskier production activities than would otherwise be 

the case in the absence of the decoupled payments (Bhaskar and Beghin, 2009). 

Decoupled payments may also impact on production decisions for example due to 
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wealth and insurance effects (Hennessy, 1998; Rude, 2000), by improving access to 

credit (Vercammen, 2003) or by changing farmers’ labour supply (Guyomard et al., 

2004). Where decoupled payments are based on historical production decisions, 

there may also be an incentive for farmers to maintain increased production levels if 

they expect the basis on which payments are made to be updated to include the 

current period at some future point in time (OECD, 2001; Westcott and Young, 2002). 

The extent to which decoupled subsidies impact on input use and input prices is thus 

an empirical matter. 

In addition to their impact on input and output markets, subsidies also impact on 

farm income/profitability and have the capacity to exacerbate or alleviate disparities 

in the economic circumstances of farms. Hence reforms to the CAP may have 

important equity implications for the farm income distribution.  Since the agreed 

reforms include an option to move towards a flat rate per hectare, the distribution of 

subsidy receipts would be expected to more closely follow the distribution of 

agricultural land. To the extent that these farms are more profitable also, there is the 

potential to increase farm income disparities. Mitigating this, however, is the fact that 

production-based subsidies, and hence decoupled payments under the historic SPS 

scheme, are likely to be more heavily concentrated amongst larger farms. 

1.2 Overview of Research Objectives 

In this thesis I seek to answer three research questions relating to the impact of CAP 

subsidies on Irish farms: 

1. Did decoupling reduce the net area rented in by Irish farmers and, if so, by 

how much? 

2. To what extent are CAP payments bid into land rental prices and does this 

differ when payments are decoupled? 

3. To what extent do existing CAP subsidies lead to reductions in farm income 

inequality and will the impending reforms reduce disparities in farm incomes? 



6 
 

Each of these questions is the basis for an individual empirical paper (presented in 

Chapters 2, 3 & 4), with each paper being largely self-contained (although there are 

linkages between the topics). I next briefly discuss the contribution of each paper. 

Chapter 2: Decoupling of agricultural support payments: The impact on land 

market participation decisions 

In this chapter I explore the impact of decoupling on the decision of Irish farmers 

whether to rent land and on the extent of such renting. To do so I estimate a dynamic 

probit to model the decision to rent and dynamic a tobit model to model the extent of 

renting. For this study, data from the Teagasc National Farm Survey (NFS) is used to 

form a ten-year panel (2000 to 2009) which includes both the announcement of the 

decoupling reform of the CAP, in 2003, and their introduction, in 2005.  There is 

considerable inertia in farmers’ rental decisions which potentially complicates 

estimation.  An attractive feature of the ten-year panel used here is that, by using the 

Wooldridge estimator (Wooldridge, 2005) the ‘initial conditions’ problem associated 

with estimating dynamic models where there is unobserved heterogeneity (Heckman, 

1981a) can be adequately taken account of. This allows accurate estimates of the true 

extent of inertia to be obtained. 

Within the NFS dataset, farms are categorized under the EU farm typology on the 

basis of the dominant enterprise on the farm. It is reasonable to assume that there are 

differences in the importance of the factors influencing land market decisions across 

the systems, therefore I estimate separate models for dairy, cattle, sheep and tillage 

farms. The results from this work suggest that the move to decoupled payments has, 

on average, led to a modest reduction in Irish farmers’ net renting in of land.  

Although a number of papers have explored land rental decisions in developing 

countries, as far as I am aware, this paper was the first to explore the factors 

influencing farmers land rental decisions in a developed region such as the EU or US 

and hence was also the first to explore the impact of decoupling on these decisions. 
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Chapter 3: An analysis of the capitalisation of CAP payments into land rental 

rates in Ireland 

In this chapter I contribute to  the burgeoning literature on the capitalisation of 

subsidies into land rents by exploring the extent to which coupled and decoupled 

subsidy payments have been capitalised into land rental rates in Ireland using panel 

data from the Teagasc NFS for the years 2000 to 2009. Unlike most European 

countries, in Ireland the vast majority of farms rent land via short term leases, usually 

of 11 months duration (Patton et al., 2008; O’Neill and Hanrahan, 2012). Thus rental 

contracts are renegotiated regularly implying that the effects of policy changes on 

rents should be more apparent in Ireland than in countries where multi-year 

contracts are prevalent.  

The Fischler reform allowed farms to transfer subsidies from land rent for which the 

contracts had expired to other plots of land (via a process known as consolidation). 

Given the short duration of rental contracts in Ireland, one might anticipate that the 

capitalisation of subsidies post-reform would reduce since consolidation would serve 

to free farmers from the obligation to rent land in order to receive their full SPS 

payment. However, anecdotal evidence suggests that there is inertia in rent-setting 

which may counteract the effect of consolidation. To account for this inertia, I 

estimate a dynamic linear model for land rents using a System Generalised Method of 

Moments (system GMM) approach (Arellano and Bond, 1991; Arellano and Bover, 

1995; Blundell and Bond, 1998). The results suggest that coupled subsidies tend to be 

heavily capitalised into land rents. While decoupled subsidies also tend to be 

capitalised, the extent of capitalisation is estimated to be substantially lower, albeit 

differences tend not to be statistically significantly different due to the imprecision of 

estimates – a well known drawback of using instrumental variable approaches. 

Since land is a fundamental requirement for agricultural production to occur, 

increased land rents/prices may represent significant barriers to entry into the 

agricultural sector and may also impede restructuring within the sector (Karlsson 

and Nilsson, 2013). This is likely to be very important in an Irish context as a very low 
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proportion of agricultural land is transacted on an annual basis, and the principal 

route through which structural change in Irish agriculture is likely to occur is via the 

agricultural land rental market.  

Furthermore, this research has important policy implications since the greater the 

incidence of subsidies on rents, the less of the subsidy that reaches the targeted 

recipient and hence the less impact the policy has on the farm incomes of this group.  

Chapter 4: The redistributive impact of EU farm payment reforms in the UK and 

Ireland 

Following on from Chapter 3, I explore the impact that decoupled payments have on 

farm income inequality. To do so I use inequality measures to compare the 

distribution of pre-subsidy farm income to that of post-subsidy income, as in Severini 

and Tantari (2013a).  I use data from the Farm Accountancy Data Network (FADN) for 

Ireland and also for the UK, allowing me to compare inequalities across countries. To 

explore the potential impact of the agreed reform of the CAP, I consider reforms 

based on flat payments determined at 3 levels: at a National level and, using the 

Nomenclature of Territorial Units for Statistics (NUTS) administrative region 

identifiers, at NUTS2 and NUTS3 levels. I calculate counterfactual post-reform Pillar 1 

payments on a per hectare basis at these three levels. To examine how a more radical 

proposal might reduce inequality, I also consider flat rate payments on a per farm 

rather than a per hectare basis. To construct a counter factual farm income under 

each regime, I assume market income and Pillar 2 subsidies remain constant and 

replace the farms’ original Pillar 1 payments with the counterfactual Pillar 1 income 

for each regime.  

Lorenz curves allow me to compare the distributions of farm income and Pillar 1 

payments under each regime to the baseline (SPS decoupled payments). The 

inequality is summarised using the Gini coefficient. As a simple means by which to 

assess the extent to which reforms alter farms’ relative positions in the income 

distribution I adopt some methods commonly used to measure income mobility – 

transition matrices, the immobility ratio and the average jump (Atkinson, 



9 
 

Bourguignon and Morrisson, 1992). I also decompose the Gini coefficient for 

farm income into the contributions of its components (Market Income, Pillar 1 and 

Pillar 2 payments) using an approach suggested by Lerman and Yitzhaki (1985). 

Finally, I adopt a method suggested by Jenkins and van Kerm (2002) that allows 

changes in income inequality over time to be additively decomposed into terms 

representing the progressivity of the reform and the extent of re-ranking that 

occurred as a result of the reform. 

The analysis confirms anecdotal evidence that the existing distributions of Pillar 1 

subsidies and farm incomes across farms is quite unequal. The impending reforms to 

CAP, do not lead to substantial changes in this inequality. The scale of redistribution 

across farm types is country specific although it appears to be the case that under the 

flat rate per hectare regimes sheep/goat farms tend to be large beneficiaries at the 

expense of crop/cattle farms. Flat rate per hectare payments reduce the inequality of 

Pillar 1 payments in Ireland but surprisingly, increase this inequality in the other 

regions (Northern Ireland, Scotland, England and Wales) and also increases 

inequality in farm incomes. While surprising, this result could be explained by the 

distribution of land farmed being less equal than the baseline distribution of Pillar 1 

payments hence an increase in the linkage between payments and land area increases 

inequality. Even with flat rate payments per farm, the share of farm income accruing 

to the top 3 deciles based on farm income is still approximately 60% in Ireland. Thus 

even a fairly extreme redistribution of Pillar 1 payments (i.e. a flat rate per farm) is 

not sufficient to lead to dramatic equalisation of farm incomes. Thus the impending 

reforms are best viewed as an attempt to increase the transparency and simplicity of 

payments rather than as a means to promote fairness. 

1.3 Structure of the Thesis 

Chapter 2 of the thesis focuses on the impact of decoupling on land market 

participation  decisions of Irish farmers. After introducing the research question 

(section 2.1), I offer some background on the Fischler reforms and discuss the 

implementation in Ireland (section 2.2). I then discuss the implications of decoupling 

for land market participation (section 2.3) before introducing the data used in this 
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analysis (section 2.4) and the econometric approach taken (section 2.5). I then 

present my results (section 2.6) before discussing these and offering some concluding 

remarks (section 2.7). 

Chapter 3 of the thesis analyses the extent to which subsidies are bid into land rental 

rates. I initially introduce the research question and its relevance (section 3.1). Since 

much of the previous literature has been conducted in the United States and in 

Europe, I next discuss the evolution of subsidies in the US and in Europe and offer an 

overview of the literature on capitalisation in each region (section 3.2). I next discuss 

the estimation approach taken in this paper (section 3.3) before introducing the data 

used in the analysis (section 3.4). The results are then presented (section 3.5), before 

discussing these and again offering some concluding remarks (section 3.6). 

Chapter 4 of the thesis explores the redistributive effects of CAP subsidies and their 

impending reform in Ireland and the UK. After introducing the research question 

(section 4.1), I offer some context to the study of farm income inequality and discuss 

the existing literature (section 4.3). I then discuss the current reform proposals 

(section 4.4) before discussing the modelling approach taken in this chapter (section 

4.5). After discussing the FADN dataset used for this study (section 4.6), I then 

present my results (section 4.7) and discus these before offering some concluding 

remarks (section 4.8). 

1.4 Thesis Outputs 

To date, the research undertaken for this thesis has lead to a number of publications 

and presentations, while a number of additional publications stemming from this 

research are planned. In addition to the work presented in the thesis itself I have also 

contributed to a wide range of other research spanning agricultural, environmental 

and health economics, resulting in a range of publications in peer-reviewed 

international journals. Below I confine my research output to those directly 

attributable to my thesis research. 
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2. Decoupling of Agricultural Support 

Payments: The Impact on Land 

Market Participation Decisions 

 

2.1 Introduction 

As a result of the Fischler reform of the Common Agricultural Policy (CAP), the 

European Union (EU) agricultural support payments in Ireland were ‘decoupled’ from 

agricultural production to curb over-production and to reduce the trade-distorting 

and inefficiency effects of the CAP (Falconer and Ward, 2000; Swinbank and 

Daugbjerg, 2006).6 There is considerable uncertainty, however, as to whether 

decoupled payments influence production and input use decisions (see, among others 

Adams et. al., 2001; Goodwin and Mishra, 2005; Coble, Miller and Hudson, 2008; Serra 

et al., 2009; Sckokai and Moro, 2009; Howley et al., 2010). 

It is frequently argued, for instance, that decoupled payments increase overall wealth 

and that this increase in wealth can lead to increased on-farm investment, facilitate 

the provision of loans from lenders (Rude, 2000) and alter farmers’ risk aversion 

(Hennessy, 1998; Koundouri et al. 2009) making them more likely to engage in riskier 

production activities than would otherwise be the case in the absence of the 

decoupled payments (Bhaskar and Beghin, 2009). Receipt of a `decoupled’ payment 

may also influence the farmers’ off-farm labour supply (Guyomard, le Mouël, 

and Gohin, 2004). This chapter adds to this literature by using a nationally 

representative panel dataset of farmers in Ireland to examine the impact of 

decoupling on Irish farmers land market decisions. 
                                                        
6 Decoupled payments were defined in the Uruguay Round Agreement on Agriculture (URAA) as payments that 
are financed by taxpayers rather than by consumers are not related to current production, factor use or prices and 
for which the eligibility criteria are defined by a fixed historical base period, whereby actual production is not 
needed to receive payments.   
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Under the new Single Payment Scheme (SPS), farmers are required to maintain the 

area of land (on which they claim their single payment) in a state fit for agricultural 

production - although actual production is not required. The area of land to be 

maintained is equal to the average number of hectares declared by the farmer during 

the reference period (2000 to 2002 inclusive). The requirement to maintain land in 

good agricultural and environmental condition and to adhere to statutory 

management requirements is termed ‘cross-compliance’.7 Costs associated with 

meeting the cross-compliance requirements may make it optimal for some farmers to 

keep land in agricultural use where without these requirements it would be left idle 

or converted to non-agricultural use. 

If there were no requirements attached to the payment, production and hence input 

demand would be expected to fall - impacting negatively on the demand for land. 

However, due to the land-maintenance requirement, one may anticipate a negligible 

impact on farmers’ demand for land, since farmers who have rented-in or bought land 

in the past would be forced to maintain this level of land to satisfy the cross-

compliance requirements.8 

Since it was felt that the land requirement would create serious problems for farmers 

whose rental agreements had expired, in Ireland these provisions were applied to 

allow these farmers the option of ‘consolidating’ their entitlements (DAF, 2004). 

Consolidation meant that farmers whose land rental agreements had expired could 

effectively transfer payments from areas which they no longer rented to land which 

they still possessed. These farmers would then be required to maintain an area equal 

to the portion of their declared land for which the rental agreements had not expired. 

In Ireland the vast majority of land rental agreements are for a period of less than one 

year’s duration (usually 11 months). As a result, most Irish renters had the option of 

consolidating their entitlements. 

                                                        
7 The standards by which land is deemed to be in good agricultural and environmental condition are set out in 
Annex IV of Council Regulation N° 1782/2003. The Statutory Management Requirements are listed in Annex III of 
Regulation N° 1782/2003.    
8 I refer to farms using the land market to increase their cultivated area as farms that rent-in to distinguish them 
from farms using the rental market to decrease their cultivated area. 
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The farmers that have exercised the consolidation option may effectively no longer 

have a requirement to rent-in land to satisfy the SPS land requirement. Thus one 

might expect an overall reduction in renting-in of land amongst Irish farmers. 

However, decisions taken in the past to expand the productive capacity of the farm 

through investment in buildings and machinery may have increased the optimal 

cultivated area for many farmers, negating the expected negative impact of the land 

consolidation. Thus, a priori, the impact of decoupling on farmers’ rental decisions is 

an empirical matter. 

This chapter empirically examines the impact which the decoupling of support 

payments from production has had on Irish farmers’ land market decisions. The focus 

throughout is on the net area rented in by farmers as in Ireland almost all land 

transactions take place in the rental market.9 For this study, data from Teagasc’s 

National Farm Survey (NFS) is used to form a ten-year panel (2000 to 2009) which 

includes both the announcement of the decoupling reform of the CAP, in 2003, and 

the introduction, in 2005, of production decoupled payments in Ireland.10 An 

attractive feature of such a ten-year panel is that, by using the Wooldridge estimator 

(Wooldridge, 2005) the ‘initial conditions’ problem associated with estimating 

dynamic models where there is unobserved heterogeneity (Heckman, 1981a) can be 

adequately taken account of. 11 In this chapter, farmers’ decisions whether to rent-in 

land is modelled using a dynamic probit and the area rented-in is modelled using a 

dynamic tobit. 

Within the NFS dataset, farms are categorized under the EU farm typology on the 

basis of the dominant enterprise on the farm. In Ireland farms are described as 

engaged in one of six systems: dairying, dairying and other activities, cattle-rearing, 

cattle-rearing and other activities, mainly sheep and tillage. It is reasonable to assume 

that there are differences in the importance of the factors influencing land market 

                                                        
9 In a typical year, the dataset contains between 10 and 20 land purchases and when decomposed by farm type the 
sample size is insufficient to carry out meaningful analysis. 
10 Further information on the NFS is contained in Connolly et.al. (2008) 
11 The initial conditions problem arises if the initial value of the dependent variable is related to the unobserved 
heterogeneity since the initial value is not exogenous. 
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decisions across the systems. Therefore separate models are estimated for dairy, 

cattle, sheep and tillage farms. 

The remainder of the chapter is organised as follows: Sections 2 and 3 discuss the 

implementation of decoupling in Ireland and its implications for land markets, 

Section 4 introduces the dataset used, Section 5 considers the econometric 

methodology employed and Section 6 discusses the results of the analysis.  

2.2 Decoupling in Ireland 

Following the Fischler reform of the CAP in June 2003, the decision to decouple 

agricultural support payments from production was taken. The previous system of 

production-based payments was replaced with the SPS, under which support 

payments were instead ‘coupled’ to the possession of land with a requirement that 

the land be maintained in a state suitable for agricultural production (Council 

Regulation (EC) No 1782/2003, 2003). 

The Fischler reform allowed member states some flexibility in terms of the particular 

form that decoupling would take and the time-frame in which it was to be 

implemented. Three broad systems can be identified: historic, regional and hybrid. 

Ireland opted to base payments to farmers on the historic system.12 Under the 

historic system, payments to individual farmers would be directly linked to the level 

of payments received by them during the reference period (2000-2002).  The 

distinction between the various systems is elaborated on by Swinbank et al. (2004). 

While a comprehensive guide to the implementation of the Single Farm Payment 

(SFP) in Ireland is given in DAF (2004), below a brief overview is given of how the 

SPS was implemented in Ireland.. 

2.2.1 The Single Payment Scheme as Implemented in Ireland 

On 19th October 2003, the Irish Minister for Agriculture and Food announced that all 

direct payments for cattle, sheep and arable crops as well as future dairy 

compensation payments would be fully decoupled from production as of 1st January 

                                                        
12 European Commission (2007) shows each member states’ choice of SPS implementation. 
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2005. Under the SPS, each farm receives a single support payment known as the SFP. 

In Ireland, payments are decided based on the historic model with the SFP on a given 

farm based on the average number of animals, and/or the average number of 

hectares in the case of arable aid, on which payments were made in the three 

reference years 2000, 2001 and 2002. The average is multiplied by the 2002 payment 

rate for those schemes (DAF, 2004). The payment the farmer is eligible to receive is 

thus: 





11 j

jj

i

iielegible PNPHSFP      [2.1]  

where iH  is the average number of hectares on which payments were made under 

arable aid scheme i during the reference period (2000-2002), jN  is the average 

number of animals on which payments were made under livestock scheme j during 

the reference period (2000-2002) and iP  and jP  are the 2002 payment rates for the 

relevant schemes. 

The SFP is coupled to the possession, as opposed to ownership, of agricultural land 

through the establishment of ‘entitlements’. For most farmers, the number of 

entitlements received is based on the average number of eligible hectares declared on 

their Area Aid application forms during the reference period (2000-2002). The value 

of each entitlement is then calculated by dividing the SFP by the number of 

entitlements. In order to receive the full SFP the farmer must possess an eligible 

hectare for each entitlement they have. The farmer loses the value of any entitlement 

that is not matched with an eligible hectare. Therefore the farms realised support 

payment is: 
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where V  is value of the per hectare entitlement, H  is number of eligible hectares and 

E  is number of entitlements. 
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The requirement to possess an eligible hectare of land for each entitlement would 

have a serious detrimental effect on farmers who have reduced their eligible hectares 

since the reference period (Swinnen, Ciaian and Kancs, 2010). For this reason, when 

the SPS agreement was implemented in Ireland, farmers were allowed to consolidate 

or ‘stack’ their entitlements provided their inability to satisfy the eligible hectares 

requirement met certain criteria.13 

Consolidation involves surrendering the existing entitlements which are then 

replaced with a smaller number of entitlements with higher values. Thus, the farmer 

is able to claim their full SFP even though their number of eligible hectares has 

decreased since the reference period. While in many EU countries rental agreements 

tend to be for long multi-annual periods (Swinnen, Ciaian and Kancs, 2010), in Ireland 

most renting is carried out under the ‘conacre’ system where land is rented for a 

period less than 12 months. Thus the consolidation of entitlements was an option for 

many Irish farmers. Between the years 2005 and 2007 approximately 25,500 

applications to consolidate were made to the Department of Agriculture.14 In Ireland 

there are approximately 127,000 farmers, meaning over twenty percent of Irish 

farmers consolidated their entitlements during this period.15 It is also important to 

note that it is not possible to consolidate entitlements if the inability to satisfy the 

requirement is due to the sale or leasing out of land. Thus consolidation is likely to 

lead to some renters, for whom production was only economically beneficial due to 

the receipt of coupled support payments, reducing the area that they rent or possibly 

exiting the land market completely.  

2.3 Implications of Decoupling for Land Markets 

I begin by considering the impact which a decoupled support payment, SFP, would 

have if introduced into a market free of other supports and distortions. However, the 

                                                        
13 These criteria are discussed in DAF (2004). 
14 Source: E-mail correspondence with Mr Declan Donovan of the Irish Department of Agriculture and Food 
(07/04/2008). 
15 The proportion of renters who have consolidated is likely to be much higher than this since most of the 25,500 
consolidations are likely to be due to rental agreements expiring and only approximately 42,500 farms rented in 
land in 2007 (Central Statistical Office, 2007). 



19 
 

observed impact of decoupling will be inextricably linked with the previously existing 

distortions in the input and output markets. 

2.3.1 Potential Impact of the SFP 

Suppose that in order to receive the payment in full, the area A possessed by the 

farmer must at least be equal to the farmer’s entitlement requirement E.16  If the 

farmer is unable to satisfy this requirement (i.e. if A<E), then the payment received is 

decreased by )(* AE
E

SFP
 . I consider firstly the case where the entitlement 

constraint is not binding before turning to the case where it is. 

The entitlement constraint is not binding if the farmer’s optimal cultivated area 

would have been greater than E even in the absence of the payment. In this case, the 

farmer will receive the full decoupled payment even without altering his input 

decisions, thus the constraint has little direct effect on the farmer’s land use. 

If the entitlement requirement is binding then the payment which the farmer receives 

will be affected by the area rented in/out since failure to satisfy the requirement 

leads to a lower SFP. The decoupled payment is therefore likely to directly influence 

the farmer’s marginal decision regarding his area cultivated. Where the value of 

unmatched entitlements exceeds the cost of securing a further hectare of land and 

satisfying the cross-compliance requirements, a farmer should be willing to rent a 

hectare of land. Thus one may observe transfers of land from farmers that have 

satisfied the entitlement constraint towards those that have insufficient land to do so. 

Kilian et al. (2012) argue that in the presence of a binding constraint for farmers, land 

values may increase reflecting increased demand for land. 

Alternatively, one may observe transfers of entitlements provided that transaction 

costs are low (Kilian and Salhofer, 2008). However the volume of sales of 

entitlements has been quite low in Ireland.  The low volume of entitlement trading 

may be partially explained by the ability of farmers in Ireland to consolidate 

entitlements (Swinnen, Ciaian and Kancs, 2010 page 143) since, after consolidating 

                                                        
16 Agricultural production is not required. 
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his entitlements, the farmer will no longer have an excess of entitlements. In such a 

case, the entitlement constraint will not be binding and again the impact of 

decoupling will be due to indirect effects. 

Even in the non-binding case, the single farm payment may still influence farmers’ 

input decisions in a manner akin to a lump-sum payment to the farmer, for example 

through relaxing credit constraints (Rude, 2000) or through changing the farmer’s 

labour supply (Guyomard et al., 2004). Farmers may also alter their production 

decisions in the hope that at some point in the future the reference period will be 

revised to include the current period (Westcott and Young, 2002; Revell and 

Oglethorpe, 2003).17 Also, a payment which increases the farmer’s wealth may alter 

his tolerance for risk, which in turn may influence his production and input-use 

(Hennessy, 1998).18 Tielu and Roberts (1998) also suggested that wealth increases 

due to decoupled payments may lead to increased access to capital. Féménia, Gohin 

and Carpentier (2010) argue that the impact of wealth effects have been 

underestimated by a number of previous studies suggesting that wealth effects can 

substantially increase the degree to which seemingly decoupled payments may 

remain partially coupled. 

Whilst acknowledging the existence of these indirect effects, data limitations prevent 

the incorporation of these effects in the current analysis. Bhaskar and Beghin (2009) 

review the literature regarding the mechanisms by which a decoupled payment may 

still influence farm decisions, concluding that although decoupled payments influence 

farm decisions, the magnitude of these impacts are small in most cases, suggesting 

that omitting these variables does not represent a considerable threat to the validity 

of the presented models.  

                                                        
17 Through the use of a survey administered by the National Agricultural Statistics Service (NASS) in Mississippi 
and Iowa in 2005, Coble et al. (2008) find that 40% of U.S. farmers believe that updating may occur in the next 
farm bill - though only 17% adjust their acreage accordingly. 
18 The decoupled payment may also influence the choice of production since areas used for certain outputs may 
not be used to satisfy the entitlement constraint 
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2.3.2 Impact of Coupled Subsidies 

In the discussion above reference was made to the effects of decoupled payments 

when introduced into a support free environment. The observed change in land use 

however will also depend on the distortions caused in previous periods by the system 

of coupled payments. Suppose, for example, that decoupled payments do not 

influence farmers’ decisions, while coupled payments previously led to an increase in 

land use. In this case, when moving from a coupled to a decoupled payment, one 

should observe a change in land use in the opposite direction as the farmers land use 

returns to its support-free level. 

A support payment which is coupled to production such as an output price support is 

likely to lead to greater production than would otherwise occur. This in turn will lead 

to greater demand for land and non-land inputs. Floyd (1965) shows that price 

support influences input prices and that this effect is likely to be more dramatic for 

inputs with inelastic supply (e.g. agricultural land). 

However, while the aggregate supply of land to agriculture is likely to be inelastic, the 

quantity of land supplied for a particular type of agricultural production is likely to be 

more elastic. Thus, if different outputs receive differing levels of support, land and 

non-land inputs may be transferred towards the more heavily supported product. 

This creates distortions in input markets. To the extent that decoupling allows 

farmers greater flexibility in their choice of production these distortions may be 

removed following the introduction of the SFP. 

Based on the literature reviewed above, it is anticipated that farmers have increased 

their land use prior to 2005 to benefit from the system of coupled subsidies. It is also 

anticipated that, following the move to decoupled payments, the effect on land use 

will depend on whether the farmer had the option to consolidate entitlements. 

Farmers that have consolidated will be freed from the entitlement constraint and will 

reduce their land use. Farms that have not consolidated because their optimal 

cultivated area makes the entitlement constraint irrelevant to them are not expected 
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to alter their land use, since they plan to farm an area in excess of that required to 

receive the full SFP. 

2.4 Data 

Each year, Teagasc conducts a national survey of approximately 1,200 Irish farm 

businesses.19 The survey data is nationally representative of Irish tillage, dairy, cattle 

and sheep farms. In this chapter a panel of Irish farms is constructed using NFS data 

for the years from 2000 to 2009 inclusive. In total there are 11,325 observations 

relating to 2,154 different farms, with approximately 1/4 of farms being present for 

all ten years. Thus the balanced portion of the data includes 4,570 observations. 

I focus on the impact of decoupling on two decisions facing Irish farmers; firstly 

whether to participate in the land rental market and secondly, how much land, if any, 

to rent-in. The dependent variable for land market participation (renting) is a binary 

variable equal to one if the farmer rents-in land in the current year and zero 

otherwise. When considering the extent of participation, the dependent variable 

(conacre rented) equals the area of land rented-in under the ‘conacre’ system in the 

current year and is censored from below at zero. The same explanatory variables are 

used for both models. The rationale for including these variables is briefly discussed 

below. 

Older farmers may not wish to farm as actively as younger farmers and hence may 

rent-in less land than younger farmers (Teklu and Lemi, 2004; Holden and Ghebru, 

2005; Noev, 2008). To capture this effect, the age of the head of household is included 

in quadratic form (age and age2). Farmers that have an off-farm job (job) may have 

less time to devote to agriculture and so may also rent-in less land than those without 

off-farm jobs (Kung, 2002; Holden and Ghebru, 2005).20 To control for differences in 

the education levels of farm households, the number of household members with at 

least some college education (education) is included. 

                                                        
19 The NFS is part of the Farm Accountancy Data Network (FADN) of the European Union (EU). 
20 Unfortunately data for spouses working off-farm jobs is not available for some years so the spouse’s job is not 
included here. For the years it is available it does not play a significant role. 
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The farmer’s endowment of land (area owned) will influence the farmer’s 

participation decisions. Farmers with large initial land endowments are expected to 

rent-in less land than those with small endowments (Deininger and Jin, 2002; Jin and 

Deininger, 2009; Vranken and Swinnen, 2006; Ballesteros and Bresciani, 2008). 

Use of other inputs is also likely to influence the extent to which the farmer rents-in 

land since land and non-land inputs may be substitutes or complements. Farmers 

who have access to a large number of units of paid labour (paid labour) and unpaid 

labour (unpaid labour) are expected to rent-in more (less) land if land and labour are 

complements (substitutes). Machinery operating costs (machinery) are included to 

capture the use of machinery on the farm. A farmer with a larger number of livestock 

is likely to need more land for grazing etc. To control for this the value of livestock on 

the farm at the start of the year (opening livestock value) is included.21 Since farmers 

with poor land quality may compensate for this by renting-in extra land, a series of 

dummy variables are included to capture soil quality, (soil class 1= best to soil class 5= 

worst).  

2.4.1 Capturing the Effect of Decoupling 

A number of specifications are used to assess the impact of decoupling. Initially the 

impact of decoupling on farmers land market decisions is captured (specification 1) 

through the inclusion of a dummy variable which equals zero for all the years prior to 

the introduction of decoupling and is equal to one from the year 2005 onwards 

(decoupling). This dummy variable may however also capture the effects of other 

changes that have occurred during this period. In recognition of this, a set of price 

indices produced by the Irish Central Statistics Office is included to control for 

changes in milk, cattle, sheep and cereal prices across years, although in most cases 

these indices are statistically insignificant.22 

Farms that own more land than their number of entitlements should face no difficulty 

satisfying the entitlement constraint and as a result following decoupling one would 

expect these farmers to rent less land than those for whom the constraint is binding. 

                                                        
21 Machinery is measured in hundreds of euro while opening livestock value is measured in thousands of euro 
22 Figure A4.1 in the appendix shows how indices of output prices have evolved over the period of the study. 



24 
 

A variable (dummy: not binding) that represents these farms (specification 2) is 

included. The constraint will also be non-binding for farms that have consolidated. 

Unfortunately, data on whether a farm has consolidated or not is currently 

unavailable. A dummy variable is created to capture whether the farm has 

consolidated by comparing the value of entitlements 








tsEntitlemen

SFP

 
in a particular 

year to the value of entitlements in the preceding year (consolidated). If a farm has 

consolidated, the value of entitlements will have increased. Note this is only a proxy, 

because the value of entitlements could increase in other circumstances e.g. if 

entitlements were traded for higher valued entitlements or if higher value 

entitlements were activated for the first time while other entitlements were unused. 

It is anticipated that in most cases however this variable will capture a farms 

consolidation of entitlements (specification 3). One would expect to observe a 

negative sign on this variable as consolidating farms are no longer compelled to rent 

to receive the SFP. 

The response of farmers in receipt of the SFP is also likely to vary according to the 

value of their entitlements since farms with low value entitlements will not be heavily 

penalised if they fail to satisfy the entitlement constraint, while those with high value 

entitlements will be penalised heavily unless they consolidate or satisfy the 

constraint. To control for this the value of entitlements is included (specification 4). 

After controlling for the effects of consolidation one would anticipate a positive 

coefficient. Finally, since the amount of subsidies a farm received prior to decoupling 

may have influenced past renting decisions, a variable to capture this, coupled 

payments is also included (specification 5). One would expect that coupled subsidies 

would increase land rented. Table 2.1 displays summary statistics for the binary and 

scale variables respectively.  
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Table 2.1: Summary statistics for dependent and independent variables (4,570 observations) 

Variable Mean 
Std. 

deviation 
 Variable Mean 

Std. 

deviation 

Binary variables     Scale variables     

Renting 0.54 0.50 Conacre rented (>0) 18.38 25.72 

Have an off-farm job 0.27 0.44 Age 52.38 11.88 

Soil class 1 (best) 0.32 0.47 Area owned 45.62 33.79 

Soil class 2 0.17 0.37 No. with 3
rd

 Level Education 0.23 0.55 

Soil class 3 0.18 0.38 Units of unpaid labour 1.23 0.47 

Soil class 4 0.24 0.42 Units of paid labour 0.13 0.35 

Soil class 5 (worst) 0.09 0.29 Machinery operating costs 47.42 51.85 

Dummy: not Binding 0.28 0.45 Opening Value of Livestock 60.96 52.7 

Dummy: consolidated 0.07 0.25 Value of Entitlements (post 2005) 335.99 194.47 

      Coupled payments (pre-2005) 224.85 144.32 

 

2.5  Econometric Methodology 

In much of the literature dealing with land market participation, the decision whether 

to rent-in land is modelled as a binary choice, with farms choosing between 

participation and non-participation. The extent of participation is then usually 

modelled using a censored model such as the tobit model.23 One can think of the 

decision to participate in the land market as depending on an unobserved latent 

variable *

itY , which is a function of individual characteristics itX  and a random 

component it . The latent model can be written as: 

 ititit XY  *
 [2.3] 

and the observed binary participation decision in the land market itY is: 

 









00

01
*

*

it

it

it
Yif

Yif
Y  [2.4] 

                                                        
23 The user written command – bcttobit – computes a Lagrange Multiplier test of the tobit specification 
against the alternative of a model that is non-linear in the regressors and contains an error term that 
can be heteroskedastic and non-normally distributed. The test computes the a Box-Cox transformation 
of the dependent variable [y^(lambda)-1]/lambda and tests whether the parameter lambda=1. The 
null hypothesis is that tobit is suitable. I run the test on a pooled tobit since the panel tobit is not 
supported by the command. The evidence is strongly supportive of the use of the tobit model. 
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A similar latent variable framework characterises the tobit model, with itZ  

representing the area transacted. In this case, Equation  [2.4] becomes Equation 

 [2.5] below: 

 









00

0
*

**

it

itit

it
Zif

ZifZ
Z  [2.5] 

2.5.1 Unobserved Heterogeneity 

In addition to being influenced by observable factors such as the use of non-land 

inputs, a farmer’s land market participation decisions may depend on a plethora of 

unobservable (to the econometrician at least) factors such as the farmer’s ability, the 

existence of contiguous plots of land and the farmer’s attitude towards land market 

participation. These factors, grouped together are referred to as unobserved 

heterogeneity. Through the use of panel data methods, one can deal with the time-

invariant component of such unobserved heterogeneity. 

In order to take account of unobserved heterogeneity, one can decompose the error 

term, 
it

 into two components; an unobserved individual specific effect i , which 

captures the unobserved heterogeneity and a component, it  which is assumed to be 

independently and identically distributed (iid) over time and individuals. So that 

Equation  [2.3] becomes: 

 itiitit XY  *
 [2.6] 

If one does not believe that i  is correlated with the explanatory variables, then a 

random effects estimator may be used. However, this assumption is quite strong. 

Mundlak (1978) and Chamberlain (1984) relax this assumption, allowing for a 

correlated random effect. This involves specifying that the unobserved effect for 

individual i is partially dependent on a function of itX  such as the average for the 

individual, Xi ( iii X   ). Since the Mundlak approach allows for correlation 

between unobserved farm heterogeneity and farm characteristics, this approach is 

used throughout the chapter.  
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2.5.2 State Dependence 

Past participation in the land rental market may influence the decision to participate 

in the current period for a number of reasons, such as reduced search and contracting 

costs. If, for example, the farmer participates in a given year and as a result has 

identified landowners to rent from and has drafted contracts, then the farmer’s 

transaction costs in future periods should be lower and as a result the farmer may be 

more likely to rent-in land again. This is referred to as state-dependence. If there 

were no unobserved individual heterogeneity one could include a lagged dependent 

variable to capture the effect of state-dependence. However in the presence of 

heterogeneity an issue known as the ‘initial conditions problem’ arises (Heckman, 

1981b). The problem is caused by correlation between the unobserved heterogeneity 

and the lagged dependent variable. This violates the strict exogeneity assumption, 

leading to endogeneity, with the result that state-dependence is overestimated, while 

the short run effects of the other explanatory variables are underestimated 

(Heckman, 1981a). 

Approaches to deal with this problem have been suggested by Heckman (1981a, 

1981b); Orme (1997, 2001) and Wooldridge (2005) in a random effects framework. 

Although Akay (2012) reports simulation results suggesting that the Wooldridge 

estimator is superior for samples longer then 5-8 periods and shorter than 15-20 

periods, Rabe-Hesketh and Skrondal (2013) suggest that the Wooldridge estimator 

performs well even with shorter samples, with the disagreement being due to an 

error in the specification of the Mundlak term by Akay. 

 

2.5.3 Wooldridge Estimator 

Whereas Heckman’s approach includes an approximation for the probability of 

renting in the first period in order to overcome the initial conditions problem, 

Wooldridge assumes that the distribution of the unobserved component, , is 

conditional on the initial condition, 0iY , and the exogenous explanatory variables. 
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While previously the error term,  was decomposed into two components, i  and it , 

Wooldridge suggests that additionally i  is specified as: 

 iiii aXY  2010   [2.7] 

Thus Wooldridge specifies the latent variable model as: 

 itiiitiitit aXYYXY    20101,

*  [2.8] 

The estimator proposed by Wooldridge is intended for use on balanced data. 

However the dataset is unbalanced. A question arises then as to whether the 

estimator should be applied to the unbalanced panel.  Wooldridge (2005, page 44) 

states: “The log-likelihood … assumes that we observe data on all cross-sectional 

units in all time periods. Nevertheless, for unbalanced panels under certain sample 

selection mechanisms, we can use the same conditional log-likelihood for the subset 

of observations constituting a balanced panel”. Since here the data is heavily 

unbalanced it seems prudent to follow Wooldridge’s advice and apply the estimator 

to the balanced portion of the data.24 

2.5.4 Farm Systems 

As described earlier, in the National Farm Survey, farms are categorised into one of 

six ‘systems’; dairying, dairying and other activities, cattle rearing, cattle and other 

activities, mainly sheep and tillage. To assume that the influences exerted by the 

explanatory variables are the same across systems would appear to be a very 

restrictive assumption. One approach to dealing with differences across farm systems 

would be to interact dummies representing each system with the explanatory 

variables. 

Ai and Norton (2003) show that the coefficients for such interaction terms, their signs 

and their significance levels may all be incorrect when using non-linear models. Ai 

and Norton suggest a method to overcome this. Also, in binary models such as the 

                                                        
24 The unbalanced results differ somewhat to those presented and are available from the authors. Attrition from 
the NFS may influence results if the farms that remain in the NFS in all years are not representative of all farms. 
Verbeek and Nijman (1992) suggest a number of variable addition tests to test for attrition bias. These tests do not 
suggest that attrition is a major concern for this study. 



29 
 

probit, the scale of the error variance is unidentified. Therefore the estimated model 

coefficients  are confounded with the variance of the error term  . 

Whilst this generally is of little consequence, in order to obtain valid comparisons of 

coefficients across groups (farm systems), it is necessary that the scale of the error 

variance is the same for all groups (Allison, 1999; Hoetker, 2004, 2007). Whilst to 

some degree this problem can be overcome by estimating heteroskedastic models 

(Williams, 2009), Keele and Park (2006) suggest that if the variance equation is mis-

specified then estimates may be even more biased than if the heteroskedasticity were 

ignored. Dynamic probit and dynamic tobit models are estimated separately using the 

Wooldridge estimator from section 5.2.1 for each of four farm types (1) Dairying, (2) 

Cattle-Rearing (3) Sheep and (4) Tillage25, for the decision to rent in land and the 

extent of net-renting respectively. Fortunately, the scale of the error term is identified 

in the tobit model and so comparisons of coefficients across farm systems are valid 

for the tobit results. Table 2.2 displays summary statistics decomposed by system. 

Table 2.2: Selected sample statistics by system 

  
Dairying 

systems 

Cattle-

rearing 

systems 

Mainly 

Sheep 
Tillage 

All 

systems 

            

Number of farms 219 145 68 22 457 

Number of observations 2,190 1,450 680 220 4,570 

Share of renting-in farms (%) 63.84 46.01 42.21 41.82 53.79 

Average conacre rented area (ha) 18.08 13.04 20.68 23.27 18.38 

Std. dev. of conacre rented area (ha) 20.51 11 52.56 86.05 25.71 

2.5.5 Average Partial Effects 

While in a linear model, the marginal effect of jX  on Y is given by the coefficient j, in 

a non-linear model such as probit, the marginal effect of jX , depends also on the 

value of X at which it is evaluated. Moreover, when using non-linear models with 

                                                        
25 The two dairying systems are aggregated as are the two cattle systems because the distinction between them is 
somewhat arbitrary. To allow for differences in the average area rented we include a dummy variable 
representing the farms that do not specialise in the particular activity. 
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panel data, the marginal effect also depends on the value of the unobserved 

heterogeneity term i . Wooldridge suggests using the Average Partial Effect (APE), 

which consists of averaging the partial effect across the distribution of i . In the 

following results section, I focus on the APEs due to their relatively straightforward 

interpretation. 

2.5.6 Endogeneity 

A further issue arises due to the possibility that farmers determine their land use and 

use of other inputs simultaneously. This would lead to these inputs being endogenous 

explanatory variables in the model, with the result that estimates may be biased. 

Endogeneity can be dealt with using an instrumental variable (IV) approach applied 

to the rental equation. It is also possible to account for simultaneity by estimating the 

full system of equations, which would lead to asymptotically more efficient estimates. 

If the system approach is applied however the estimates for the land rental equation 

would be vulnerable to misspecification of the other equations. Endogeneity may also 

result from the inclusion of the amount of coupled payments received per hectare, 

since this may contain some expectation error as the actual amount of payment 

received may not be known when rental decisions are taken. 

Since the application of two-stage least squares results in considerably less efficient 

estimates (Wooldridge 2003: Chapter. 15), IV methods should only be applied if 

statistical tests suggest the presence of endogeneity is significantly influencing 

results. If endogeneity is present and presents a problem, the coefficients obtained 

while ignoring the simultaneity should be quite different from those obtained using 

an IV method, since the former includes a bias while the latter does not (O’Brien et al.,  

2010). I do not find evidence of significant bias as the coefficients from both models 

were similar, suggesting that ignoring endogeneity does not invalidate the results.26 

O’Brien et al. (2010) argue that time invariant omitted variables associated with 

endogeneity are controlled for by fixed effects (or Mundlak terms) while some time 

                                                        
26 Lags of the potentially endogenous variables were used as instruments. 
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variant endogeneity may be controlled for by the inclusion of the lagged dependent 

variable. I therefore proceed by estimating the models using the random effects 

probit and tobit estimators as discussed above. 

2.6 Results 

It should be noted that the sample size is small for tillage farms and hence caution is 

advised when interpreting the results for this system. Farmers engaged in the 

dairying systems are most likely to rent-in land with close to two-thirds of these 

farmers doing so. There is quite a lot of variation in the average area rented in across 

systems, with renters engaged in the tillage system tending to rent-in a much larger 

area on average than farmers engaged in any of the other systems. There is also a 

greater degree of variability in terms of area rented amongst these farms also. The 

average area rented by sheep farmers is similar to that rented by farmers engaged in 

dairying, but the land rented by the former is likely to be of a lower quality. 

Table 2.3 reports the APEs from specification 5 for the Dairying, Cattle-rearing, Sheep 

and Tillage farms. The APE can be interpreted as the average effect of a one unit 

change in the explanatory variable on the probability of renting–in land, in the case of 

the probit model, or on the expected area rented-in in the case of the tobit models.27 

Results for the variables capturing the impacts of decoupling are robust to the 

specification chosen; I therefore focus on specification 5 in the discussion.28 

The dummy variable reflecting the period when decoupling was implemented does 

not reveal an overall tendency for farms to have altered their land rental decisions in 

response to decoupling. Dairying and cattle farms for whom the entitlement 

constraint was not binding decreased their area rented as predicted, although only by 

approximately a hectare in each case. Dairy, cattle-rearing and sheep farms that have 

consolidated their entitlements have decreased the area that they rent following 

decoupling more then farms which have not consolidated. The reduction is largest 

amongst sheep farmers. This is in line with my expectations since it suggests that  

                                                        
27 The results for probit are not presented but are available from the authors as are tables showing the coefficients 
for the tobit models 
28 The results from specifications 1-4 are available in the appendix. 
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Table 2.3: Average Partial Effects (APE) for Tobit Model 

Variable 

Dairying Cattle-rearing Mainly sheep Tillage 

APE 

Standard 

Error APE 

Standard 

Error APE 

Standard 

Error APE 

Standard 

Error 

Lagged area rented  0.370*** (0.017)  0.215*** (0.017)  0.202*** (0.020)  0.102** (0.052) 

Initial area rented  0.152*** (0.021)  0.179*** (0.030)  0.272*** (0.041)  0.309** (0.121) 

Age -0.061*** (0.019) -0.008 (0.014) -0.017 (0.047) 0.113 (0.158) 

Have an off-farm job -1.152*** (0.385) -0.022 (0.306) -1.277** (0.559) 4.456 (3.399) 

No. with 3
rd

 Level Education -0.376* (0.199) 0.223 (0.182) -0.115 (0.354) -0.764 (2.133) 

Soil class 2 0.969 (0.758) 0.892 (0.662)  3.387** (1.605) 27.956 (585.000) 

Soil class 3 0.128 (0.671)  2.441*** (0.756)  2.830** (1.375) 29.523 (584.000) 

Soil class 4 0.085 (0.615) 0.933 (0.694)  4.807*** (1.537)     -      - 

Soil class 5 (worst) -0.202 (1.161) 1.401 (1.029)  4.120** (1.651)     -      - 

Area owned -0.069*** (0.011) -0.086*** (0.014) -0.024*** (0.008) -0.167** (0.082) 

Units of unpaid labour -0.054 (0.345)  1.194*** (0.406) 1.324 (0.804) 2.918 (3.049) 

Opening Value of Livestock  0.020*** (0.005)  0.031*** (0.007)  0.076*** (0.010)  0.120* (0.064) 

Units of paid labour -0.107 (0.501)  4.522*** (1.737)  9.269*** (3.213) -2.268 (3.767) 

Machinery operating costs -0.005 (0.004) 0.001 (0.005) 0.001 (0.013)  0.047* (0.025) 

Dummy decoupling  0.02 (0.430)  0.953** (0.429) 0.347 (0.799) -4.808 (6.428) 

Dummy not binding -1.091*** (0.328) -1.102*** (0.267) -0.075 (0.530) -1.155 (2.802) 

Dummy consolidated -1.460*** (0.382) -0.994*** (0.292) -2.542*** (0.674) 2.678 (2.445) 

Value of Entitlements (post 2005) 0.001 (0.001) -0.004*** (0.001) -0.005** (0.002) -0.005 (0.015) 

Coupled payments (pre-2005) -0.003** (0.001) -0.005*** (0.001) -0.010*** (0.002) -0.018 (0.016) 

Dummy: other activities  0.690** (0.312) -0.058 (0.248)     -      -     -      - 

Price of cereals 0.005 (0.006) -0.013*** (0.005) -0.017* (0.010) 0.015 (0.037) 

Price of milk -0.015 (0.015)  0.021* (0.012)  0.076*** (0.026) 0.029 (0.096) 

Price of sheep  0.020** (0.009) 0.001 (0.007) -0.023 (0.015) -0.061 (0.063) 

Price of total cattle 0.026 (0.016) -0.014 (0.014) -0.044 (0.029) -0.069 (0.110) 

***= significant at 1%, **= significant at 5%, *= significant at 10% 
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farmers who are no longer required to rent in land to receive subsidies will reduce 

their rented area.  

Farms with high value entitlements will suffer more if they fail to satisfy the 

entitlement constraint since they lose a higher payment. Thus one may anticipate 

that these farms would reduce their land renting less than farms with lower value 

entitlements in the absence of consolidation. One therefore expects to observe a 

positive sign after controlling for consolidation. However the coefficient is 

insignificant for all systems with the exception of Cattle and Sheep systems and its 

sign is negative rather than positive, although the effects are quite small. This may be 

attributable to deficiencies in the consolidation proxy. Farms with greater value 

entitlements would be more likely to consolidate and subsequently reduce land 

rented. Thus if the consolidation variable performs poorly, the value of entitlements 

variable may be biased. Further studies with access to better data regarding 

consolidation may find that deficiencies with the consolidation proxy mean that the 

value of entitlements in this study is partially capturing consolidation effects. 

One can see that there is significant evidence of state-dependence in farmers’ land 

market decisions which to some degree may contribute to the small impact which 

decoupling appears to have had on land market decisions. Farmers’ previous land 

market decisions positively affect their current decisions - though the effect is 

stronger for participation than for the extent of land rented. To some degree this may 

reflect barriers to entering the land market such as transaction costs - a large 

proportion of which may be relatively fixed and so would exert less influence on how 

much land is rented-in. 

The results for the other explanatory variables are robust to the particular 

specification chosen and also remain unchanged when potentially endogenous 

variables are excluded, lending credence to the estimates. Surprisingly, for most farm 

systems, age is not associated with lower renting-in of land, the exception being 

dairying systems. Perhaps this is a testament to the increasing mechanisation of 
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agriculture in Ireland. Alternatively, aging farmers’ increasing experience may offset 

the decrease in their physical attributes. 

Having an off-farm job decreases the amount of land rented-in by dairy farmers. This 

can be explained by the considerable time-commitment which large scale dairying 

involves. An off-farm job also decreases the average area rented in by sheep farmers, 

while having no impact for cattle farmers. 

Larger land endowments tend to be associated with lower probabilities of 

participation in the land market and with less renting-in of land. This is unsurprising 

because owned land is a close substitute for rented land. Although the APEs are quite 

small, the effect of land owned will be large for many farmers.29 Area owned has a 

smaller influence on the area rented in by sheep farmers than for other systems. In 

Ireland, the land used by sheep farmers tends to be of a lower quality: they often 

have large areas of mountainous terrain, so that while their land endowment is large, 

perhaps in productivity terms it is similar to a smaller though better quality plot used 

by other farmers. This would obscure the impact which the area owned has on land 

market decisions. 

On the whole, Irish farmers’ use of non-land inputs exerts less influence on their land 

market decisions than anticipated. Indeed in most cases they do not significantly 

affect land renting. Farmers use of machinery (as proxied by their machinery 

operating costs), is unimportant in determining how much land to rent-in for most 

farmer types. Tillage farmers that use more machinery tend to rent-in more land, 

though the magnitude of the effect is likely to be small since machinery is measured 

in hundreds of euro. 

For dairying, cattle and tillage farms, land renting is positively associated with the 

opening inventory of livestock on the farm (in thousands of euro). This is most likely 

due to the land needed for the animals to graze. Soil quality does not appear to 

influence rental decisions for dairying and cattle farms while there is some evidence 

                                                        
29 The average area owned ranges from approximately 37 hectare for cattle rearing farmers to 59 hectares for 
tillage farmers. 
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that sheep farmers with poorer land rent-in further land to compensate for this. Due 

to the necessity of good land for tillage, no tillage farms have soil class 4 or 5. 

Although based on a small sample it appears that fairly good soil is associated with 

increased renting. 

2.7 Discussion and Conclusions 

The introduction of a decoupled payment to replace the previous system of payments 

coupled to agricultural production might be expected to lead to reduced production 

and a concomitant reduction in input demands. This chapter contributes to the 

literature by examining the effect of decoupled payments on Irish farmers’ land 

rental decisions in the five years immediately following their introduction. In light of 

the fact that payments are now coupled to the possession of land, one may not expect 

to observe much impact, prima facie, on farmers’ land market decisions. However, 

one aspect of the agreement as implemented in Ireland, namely the option to 

consolidate entitlements if rental agreements have expired, allows farmers to 

circumvent this constraint. 

One would thus anticipate that the impact of decoupling on farmers’ land market 

decisions would be most evident in a country like Ireland, where all payments were 

decoupled at the earliest possible date and where rental agreements generally last 

for less than one year, since most land renters’ would have the option of 

consolidating their entitlements and hence the constraint would be less binding than 

in other countries. 

The results obtained in this chapter suggest that the move to decoupled payments 

has, on average, led to a modest reduction in Irish farmers’ net renting, despite the 

significant uptake of the option to consolidate. Whilst to some extent this may be 

attributed to the requirement to maintain land in a state fit for agricultural 

production, in light of the large number of farmer’s who availed of the option to 

consolidate their entitlements, this does not appear to be the full story. There is some 

evidence that farms for whom the entitlement is not binding tend to rent-in less land 

than other farms. Unfortunately the unavailability of data on whether farms have 
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consolidated presents a significant barrier to this study since a proxy variable must 

be constructed and its performance cannot be assessed. It is hoped that in future 

years a question on whether individual farms have consolidated will be included in 

the National Farm Survey and this may lead to more reliable results. 
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2.8 Appendix   

Figure A2.1: Evolution of output price indices during the sample period. 
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Table A2.1: Average Partial Effects (APE) for Tobit Model (Dairying Systems) by Specification 

Variable 

Spec. 1: 

APE 

Standard 

Error 

Spec. 2: 

APE 

Standard 

Error 

Spec. 3: 

APE 

Standard 

Error 

Spec. 4: 

APE 

Standard 

Error 

    

 

    

 

  

 

  

Lagged area rented  0.364*** (0.017)  0.367*** (0.017)  0.368*** (0.017)  0.369*** (0.017) 

Initial area rented  0.157*** (0.022)  0.152*** (0.021)  0.153*** (0.021)  0.152*** (0.021) 

Age -0.058*** (0.019) -0.062*** (0.019) -0.061*** (0.019) -0.061*** (0.019) 

Have an off-farm job -1.251*** (0.383) -1.236*** (0.384) -1.192*** (0.384) -1.174*** (0.385) 

No. with 3
rd

 Level Education -0.373* (0.199) -0.406** (0.200) -0.393** (0.199) -0.387* (0.199) 

Soil class 2 0.973 (0.788) 0.957 (0.758) 0.938 (0.758) 0.958 (0.758) 

Soil class 3 0.152 (0.697) 0.151 (0.673) 0.144 (0.673) 0.163 (0.672) 

Soil class 4 0.061 (0.638) 0.098 (0.616) 0.097 (0.617) 0.137 (0.617) 

Soil class 5 (worst) -0.079 (1.215) -0.128 (1.168) -0.181 (1.164) -0.127 (1.167) 

Area owned -0.075*** (0.011) -0.070*** (0.011) -0.070*** (0.011) -0.069*** (0.011) 

Units of Unpaid labour -0.154 (0.347) -0.072 (0.345) -0.065 (0.344) -0.073 (0.345) 

Opening Value of Livestock  0.022*** (0.005)  0.020*** (0.005)  0.020*** (0.005)  0.019*** (0.005) 

Units of paid labour -0.062 (0.500) -0.061 (0.502) -0.036 (0.500) -0.045 (0.500) 

Machinery operating costs -0.003 (0.004) -0.004 (0.004) -0.004 (0.004) -0.004 (0.004) 

Dummy decoupling  0.061 (0.367) 0.445 (0.385) 0.468 (0.383) 0.247 (0.414) 

Dummy not binding  - - -1.163*** (0.323) -1.132*** (0.322) -1.176*** (0.325) 

Dummy consolidated  - -  -  - -1.322*** (0.377) -1.403*** (0.381) 

Value of Entitlements (post 2005)  - -  - -  - -  0.001 (0.001) 

Dummy Dairying and other 

activities 
 0.503* (0.305)  0.570* (0.305)  0.554* (0.304)  0.573* (0.304) 

Price of cereals 0.006 (0.005) 0.007 (0.006) 0.008 (0.006) 0.007 (0.006) 

Price of milk -0.015 (0.015) -0.017 (0.015) -0.02 (0.015) -0.019 (0.015) 

Price of sheep  0.021** (0.009)  0.023*** (0.009)  0.023*** (0.009)  0.023*** (0.009) 

Price of total cattle 0.024 (0.015)  0.028* (0.016)  0.034** (0.016)  0.031* (0.016) 

***= significant at 1%, **= significant at 5%, *= significant at 10% 
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Table A2.2: Average Partial Effects for Tobit Model (Cattle Systems) 

Variable 

Spec. 1: 

APE 

Standard 

Error 

Spec. 2: 

APE 

Standard 

Error 

Spec. 3: 

APE 

Standard 

Error 

Spec. 4:  

APE 

Standard 

Error 

    

 

    

 

  

 

  

Lagged area rented  0.237*** (0.017)  0.234*** (0.017)  0.232*** (0.017)  0.232*** (0.017) 

Initial area rented  0.171*** (0.028)  0.163*** (0.028)  0.168*** (0.028)  0.167*** (0.028) 

Age -0.002 (0.014) -0.001 (0.014) -0.005 (0.014) -0.006 (0.014) 

Have an off-farm job 0.296 (0.310) 0.263 (0.308) 0.171 (0.307) 0.097 (0.311) 

No. with 3
rd

 Level Education 0.188 (0.189) 0.156 (0.189) 0.191 (0.188) 0.187 (0.188) 

Soil class 2 1.019 (0.642) 1.006 (0.631) 1.003 (0.632) 0.96 (0.630) 

Soil class 3  2.746*** (0.726)  2.676*** (0.707)  2.710*** (0.713)  2.619*** (0.709) 

Soil class 4  1.269* (0.660)  1.233* (0.644)  1.264* (0.650)  1.193* (0.646) 

Soil class 5 (worst)  1.828* (1.010)  1.846* (0.986)  1.855* (0.994)  1.739* (0.985) 

Area owned -0.075*** (0.013) -0.069*** (0.012) -0.072*** (0.013) -0.070*** (0.013) 

Units of unpaid labour  1.078** (0.417)  1.191*** (0.414)  1.183*** (0.412)  1.154*** (0.412) 

Opening Value of Livestock  0.030*** (0.007)  0.028*** (0.007)  0.028*** (0.007)  0.028*** (0.007) 

Units of paid labour  3.331* (1.821)  4.059** (1.828)  3.951** (1.809)  3.904** (1.814) 

Machinery operating costs -0.002 (0.005) -0.001 (0.005) 0.001 (0.005) 0.001 (0.005) 

Dummy decoupling  -0.206 (0.309) 0.181 (0.318) 0.153 (0.315) 0.466 (0.435) 

Dummy not binding  - - -1.313*** (0.271) -1.244*** (0.269) -1.290*** (0.276) 

Dummy consolidated  - -  -  - -1.073*** (0.302) -1.019*** (0.306) 

Value of Entitlements (post 2005)  - -  - -  -  - -0.001 (0.001) 

Dummy Cattle and other 

activities 
-0.081 (0.257) -0.14 (0.256) -0.126 (0.254) -0.128 (0.255) 

Price of cereals -0.004 (0.005) -0.003 (0.005) -0.002 (0.005) -0.002 (0.005) 

Price of milk 0.004 (0.012) 0.001 (0.012) -0.003 (0.012) -0.001 (0.012) 

Price of sheep 0.011 (0.007)  0.012* (0.007)  0.014** (0.007) 0.013* (0.007) 

Price of total cattle 0.01 (0.013) 0.014 (0.013)  0.022* (0.013) 0.02 (0.013) 

***= significant at 1%, **= significant at 5%, *= significant at 10% 
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Table A2.3: Average Partial Effects for Tobit Model (Sheep System) 

Variable 

Spec. 1: 

APE 

Standard 

Error 

Spec. 2: 

APE 

Standard 

Error 

Spec. 3: 

APE 

Standard 

Error 

Spec. 4:  

APE 

Standard 

Error 

    

 

    

 

  

 

  

Lagged area rented  0.204*** (0.020)  0.203*** (0.020)  0.21*** (0.020)  0.214*** (0.020) 

Initial area rented  0.273*** (0.038)  0.272*** (0.038)  0.265*** (0.037)  0.262*** (0.038) 

Age -0.034 (0.046) -0.033 (0.046) -0.039 (0.046) -0.047 (0.048) 

Have an off-farm job -1.054* (0.573) -1.125* (0.578) -1.113* (0.567) -1.132** (0.568) 

No. with 3
rd

 Level Education -0.126 (0.370) -0.112 (0.370) -0.095 (0.365) -0.081 (0.366) 

Soil class 2  3.016** (1.424)  3.022** (1.442)  2.992** (1.419)  2.994** (1.428) 

Soil class 3  2.844** (1.240)  2.814** (1.255)  2.834** (1.236)  2.801** (1.245) 

Soil class 4  5.051*** (1.403)  5.007*** (1.418)  4.873*** (1.389)  4.811*** (1.401) 

Soil class 5 (worst)  4.483*** (1.498)  4.417*** (1.513)  4.28*** (1.484)  4.138*** (1.503) 

Area owned -0.017** (0.007) -0.016** (0.007) -0.016** (0.007) -0.016** (0.007) 

Units of unpaid labour  1.510* (0.826)  1.476* (0.827)  1.481* (0.815)  1.506* (0.816) 

Opening Value of Livestock  0.080*** (0.009)  0.080*** (0.009)  0.073*** (0.009)  0.072*** (0.010) 

Units of paid labour  7.935** (3.390)  7.711** (3.394)  8.668*** (3.339)  8.879*** (3.359) 

Machinery operating costs 0.001 (0.013) 0.001 (0.013) 0.004 (0.013) 0.004 (0.013) 

Dummy decoupling  0.571 (0.631) 0.724 (0.649) 0.677 (0.636) 1.007 (0.814) 

Dummy not binding     -      - -0.549 (0.547) -0.527 (0.538) -0.5 (0.542) 

Dummy consolidated     -      -     -      - -2.530*** (0.701) -2.503*** (0.704) 

Value of Entitlements (post 2005)     -      -     -      -     -      - -0.001 (0.002) 

Price of cereals -0.003 (0.010) -0.003 (0.010) -0.004 (0.009) -0.003 (0.010) 

Price of milk  0.054** (0.026)  0.053** (0.026)  0.050* (0.026)  0.047* (0.026) 

Price of sheep -0.006 (0.014) -0.005 (0.014) 0.001 (0.014) 0.002 (0.014) 

Price of total cattle -0.036 (0.028) -0.032 (0.029) -0.007 (0.029) -0.005 (0.029) 

***= significant at 1%, **= significant at 5%, *= significant at 10% 
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Table A2.4: Average Partial Effects for Tobit Model (Tillage System) 

Variable 

Spec. 1: 

APE 

Standard 

Error 

Spec. 2: 

APE 

Standard 

Error 

Spec. 3: 

APE 

Standard 

Error 

Spec. 4:  

APE 

Standard 

Error 

    

 

    

 

  

 

  

Lagged area rented Does not 
 

 0.094* (0.050) 0.105** (0.048)  0.105* (0.061) 

Initial area rented converge 
 

 0.303** (0.130) 0.291*** (0.106)  0.293** (0.149) 

Age   
 

0.069 (0.182) 0.09 (0.158) 0.092 (0.196) 

Have an off-farm job   
 

4.851 (3.178) 4.433 (2.774) 4.363 (3.220) 

No. with 3
rd

 Level Education   
 

-1.238 (2.114) -0.78 (2.106) -0.777 (2.132) 

Soil class 2   
 

34.571 (927) 32.816 (702) 33.806 (1,135) 

Soil class 3   
 

36.997 (926) 35.205 (701) 36.222 (1,134) 

Area owned   
 

-0.171* (0.092) -0.172** (0.082) -0.170* (0.102) 

Units of unpaid labour   
 

4.175 (3.761) 3.445 (3.281) 3.334 (3.543) 

Opening Value of Livestock   
 

 0.111* (0.063)  0.115** (0.058) 0.115 (0.072) 

Units of paid labour   
 

-1.499 (2.944) -1.653 (2.880) -1.759 (3.175) 

Machinery operating costs   
 

 0.043* (0.024)  0.043* (0.022) 0.043 (0.027) 

Dummy decoupling   
 

-2.26 (2.565) -2.359 (2.528) -2.062 (5.951) 

Dummy not binding   
 

-0.435 (2.339) -0.502 (2.251) -0.57 (2.288) 

Dummy consolidated   
 

 -  - 2.652 (2.262) 2.701 (2.536) 

Value of Entitlements (post 2005)   
 

 - -  - -  -0.001 (0.014) 

Price of cereals   
 

0.026 (0.035) 0.027 (0.035) 0.028 (0.037) 

Price of milk   
 

0.002 (0.088) 0.001 (0.089) 0.001 (0.089) 

Price of sheep   
 

-0.037 (0.055) -0.04 (0.055) -0.041 (0.057) 

Price of total cattle   
 

-0.005 (0.094) -0.03 (0.098) -0.029 (0.100) 

***= significant at 1%, **= significant at 5%, *= significant at 10% 

 

Table A2.5: Estimated coefficients for Mundlak terms for specification 5: 

Variable 

Dairying Cattle-rearing Mainly sheep Tillage 

Coefficient 

Standard 

Error Coefficient 

Standard 

Error Coefficient 

Standard 

Error Coefficient 

Standard 

Error 

Mundlak: Age 0.113** 0.058 -0.184** 0.075 0.148 0.168 -0.296 0.497 

Mundlak: Paid Labour -2.720 1.698 -9.791 7.535 -31.623*** 11.759 37.071* 21.282 

Mundlak: Machinery 0.068*** 0.015 0.105*** 0.036 0.086 0.068 -0.041 0.096 

***= significant at 1%, **= significant at 5%, *= significant at 10% 
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3. An Analysis of the Capitalisation of 

CAP Payments into Land Rental Rates 

in Ireland 

3.1 Introduction  

The agricultural sector in the EU, as in the US, is heavily subsidised. Appropriations 

dedicated to the Preservation and Management of Natural Resources accounted for 

€60.2bn or 39.8% of the 2013 EU budget.30 These appropriations are mainly devoted 

to financing the Common Agricultural Policy (CAP) and the Common Fishery Policy 

(CFP), with the CAP accounting for over 70% of spending.31 Initially, agricultural 

incomes were supported via market  supports, however the endemic over-

production that resulted lead to the MacSharry Reforms agreed in 1992. These 

reforms were comprised of reductions in intervention prices for meat and cereals 

which were offset by increased direct payments. While for cereal farmers the direct 

payments were based on the area of particular crops grown, subject to set-aside 

restrictions, for livestock farmers, direct payments were based on headage subject to 

extensification criteria limiting animal densities per hectare of forage area. However, 

since these payments were linked to current production outcomes, they continued to 

distort production decisions and hence input use, as farmers sought to increase their 

subsidy receipts.  

Given the incentive to increase production and the associated increase in input use, 

one would expect upwards pressure on input prices, particularly for inputs with 

relatively inelastic supply such as land (Floyd, 1965; Hertel, 1989; Ciaian and 

                                                        
30 http://ec.europa.eu/budget/figures/2013/2013_en.cfm accessed 1st October 2013. 
31 http://ec.europa.eu/budget/figures/interactive/index_en.cfm accessed 1st October 2013. 

http://ec.europa.eu/budget/figures/2013/2013_en.cfm%20accessed%201st%20October%202013
http://ec.europa.eu/budget/figures/interactive/index_en.cfm
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Swinnen, 2006). This has important implications for the transfer efficiency of 

subsidies since the portion of subsidies that is bid into input prices is not reaching its 

intended recipient, lowering the transfer efficiency of subsidies. As a result the 

capitalisation of subsidies into input prices, particularly land prices, has attracted 

considerable attention in the literature (Phipps, 1984; Featherstone and Baker, 1987; 

Barnard, et al., 1997; Weersink et al., 1999; Shaik et al., 2005 inter alia). More 

recently attention has focussed on land rental rates (see for example Lence and 

Mishra, 2003; Roberts et al. 2003; Kirwan, 2005, 2009).  

Concerns regarding the potential for coupled support payments to distort production 

and trade, in addition to the impending enlargement of the EU, led to the Mid-Term 

Review of the CAP (or Fischler reforms) agreed in 2003. These reforms sought to 

replace payments based on current production with payments based on past 

production decisions, referred to as ”decoupled” payments since they are no longer 

coupled to current production. In the EU and the US, decoupled payments are tied to 

the possession of land, although as discussed below the specifics differ across the two 

regions. To the extent that coupled subsidies are bid into non-land inputs, one may 

anticipate that a move to decoupled subsidies would increase land values since there 

is no requirement to actually produce, freeing farmers from the need to purchase 

non-land inputs. The inelastic supply of land, in conjunction with the requirement to 

possess land to claim full decoupled payments, may increase the capitalisation of 

subsidies into rents. 

However, subsidies that are ostensibly decoupled from production may still influence 

production decisions, for example due to wealth and insurance effects (Hennessy, 

1998; Rude, 2000), by improving access to credit (Vercammen, 2003) or by changing 

farmers’ labour supply (Guyomard et al., 2004). Where decoupled payments are 

based on historical production decisions, there may also be an incentive for farmers 

to maintain increased production levels if they expect the basis on which payments 

are made to be updated to include the current period at some future point in time 
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(OECD, 2001; Westcott and Young, 2002). Therefore decoupled payments may 

continue to be partially capitalised into non-land input prices, reducing the extent to 

which they are bid into land values.  

The institutional arrangements and the requirements attached to decoupled 

payments may also play a role in reducing the extent to which decoupled payments 

are capitalised into land rents. For instance, a bond scheme has been proposed 

(Swinbank and Tangermann, 2001; Swinbank and Tangermann, 2004) whereby 

decoupled payments would not be tied to the possession of land (or any other input) 

and would be freely tradeable. Such an approach would be expected to greatly reduce 

the possible extent of capitalisation. 

This chapter adds to the burgeoning literature on capitalisation of subsidies into land 

rents by exploring the extent to which coupled and decoupled subsidy payments 

have been capitalised into land rental rates in Ireland using panel data from the 

Teagasc National Farm Survey for the years 2000 to 2009 encompassing both the 

period preceding the move to decoupled payments and the four years after their 

introduction. In Ireland, the vast majority of farms rent land under the conacre 

system which consists of short term leases, usually of 11 months duration (Patton et 

al., 2008; O’Neill and Hanrahan, 2012). Thus rental contracts are renegotiated 

regularly implying that the effects of policy changes on rents should be more 

apparent in Ireland than in countries where multi-year contracts are prevalent. As 

discussed below, as part of the Fischler reforms, farms are allowed to transfer, or 

consolidate, subsidies from land where rental contracts have expired to other rented 

or owned land. Given the prevalence of short term contracts in Ireland, many farms 

had the option of consolidating their entitlements and hence it is anticipated that 

capitalisation should be low in Ireland compared to other EU countries. In essence, 

many farmers in Ireland are in a position to `escape’ from situations where 

significant portions of their subsidies are being captured by landowners by 

consolidating their entitlements. Combined with the tradability of entitlements, 
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consolidation moves the decoupled SPS payment in Ireland in the direction of  a bond 

scheme and would be expected to increase the transfer efficiency of the decoupled 

subsidies. Thus if coupled payments were heavily capitalised into rents, a decline in 

rents is anticipated. 

However, previous research, focussing on the area rented, has revealed considerable 

inertia in the rental decisions of Irish farmers (O’Neill and Hanrahan, 2012). 

Anecdotal evidence suggests similar inertia exists in rent-setting leading to 

uncertainty as to whether consolidation will lead to changes in land rents following 

the introduction of decoupled payments. Hence, the extent of decoupling is an 

empirical question. To account for inertia, a dynamic linear model for land rents is 

estimated using a System Generalised Method of Moments (system GMM) approach 

(Arellano and Bond, 1991; Arellano and Bover, 1995; Blundell and Bond, 1998). The 

findings suggest that coupled subsidies for dairy, sheep and tillage farms are 

capitalised into land values with 77 cents, 67 cents and 90 cents of each euro of 

support being bid into rents respectively in the long run. For cattle farms the point 

estimate suggests 54 cents per euro of support is bid into rents although this is not 

statistically different to zero. Following the Fischler reform, there is a reduction in 

the extent of capitalisation for dairy (41 cents) and tillage (53 cents) farms. The point 

estimate for cattle farms decreases to 21 cents and becomes statistically significant 

while, for sheep farms, the point estimate reduces to 35 cents although this is not 

statistically different to zero. 

This research has important policy implications since the greater the incidence of 

subsidies on rents, the less of the subsidy that reaches the targeted recipient and 

hence the less impact the policy has on the farm incomes of this group. Indeed, to the 

extent that land is owned by non-farmers or farmers engaged in unsupported 

production types, the subsidy may not even reach the intended sector. Even within 

the supported sector, the incidence of the subsidy is likely to lie disproportionately 

with farms of larger agricultural area that would be in a position to rent-out land if 



46 
 

the payments are heavily capitalised into agricultural land rents. Furthermore, since 

land is a fundamental requirement for agricultural production to occur, increased 

land rents/prices may represent significant barriers to entry into the agricultural 

sector and may also impede restructuring within the sector (Karlsson and Nilsson, 

2013). This final consideration is likely to be very important in an Irish context as a 

very low proportion of agricultural land is transacted on an annual basis, and the 

principal route through which structural change in Irish agriculture is likely to occur 

is via the agricultural land rental market. 

The chapter is organised as follows: section 3.2 provides the context to this study, 

section 3.3 discusses the methodology employed and section 3.4 introduces the 

dataset used before discussing the results in section 3.5 and presenting some 

conclusions in section 3.6 . 

3.2 Background 

Most of the existing literature on the capitalisation of subsidies into rental rates has 

been carried out using data from the US, although more recently this topic has 

garnered attention in a European context also (Patton, Kostov, McErlean and Moss, 

2008; Breustedt and Habermann, 2011; Ciaian, Kancs and Michalek, 2011; Ciaian and 

Kancs, 2012).32 Before discussing the literature on capitalisation of subsidies, it is 

instructive to give a broad overview of the policy context underlying subsidy regimes 

in the US and EU in the periods considered.33 

3.2.1 United States 

In the US, prior to the Federal Agriculture Improvement and Reform (FAIR) Act in 

1996, farms received counter-cyclical subsidies called deficiency payments which 

depended on historical crop yields, the eligible area devoted to each crop and a set of 

                                                        
32 Latruffe and Le Mouël (2009) provide a detailed review of the literature concerned with capitalization of 

government subsidies in land prices and rental rates. 

33 This  discussion of the US system of subsidies draws from Kirwan (2005) and the other cited US studies. 
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payment rates which were based on the difference between the target price and the 

national average price received for each crop. The FAIR Act removed the link 

between these income support payments and production, through the introduction 

of Production Flexibility Contracts (PFC) payments which are independent of the 

types, quantities and the market prices of crops grown (Guyomard, Bureau, Gohin 

and Le Mouël, 2000). The PFC payments were tied to specific plots of land and 

therefore land transfers directly resulted in transfers of subsidies between farms. 

This contrasts with the situation in the EU, where the farmer must obtain a specified 

number of eligible hectares to claim full payments, but there is no stipulation that the 

particular hectares declared be the same in each period. The PFC payments were 

introduced during a period of high output prices which were envisioned to continue. 

However, this proved not to be the case and the Market Loss Assistance (MLA) 

programme was introduced to compensate farms for low commodity prices. These 

payments were substantial, amounting to approximately 50% of the amount of PFCs 

in 1998 and 100% in 1999 and 2000 (Childs, 2001). The MLA payments were also 

decoupled from production since they were based on base acreage regardless of 

whether particular crops were currently being grown on the land. 

In addition to the PFC and MLA payments, farms were also eligible for Conservation 

Reserve Program (CRP) payments which were paid to landowners in exchange for 

removing erodible cropland from production (Sumner, 2007) and Loan Deficiency 

Payments (LDP) which are payments to farms that occur when the world price falls 

below the loan rate for particular crops including wheat, feed grain, upland cotton, 

rice and oilseeds (Childs, 2001). 

In the US, farm bills are introduced every 5 to 7 years and so the Farm Security and 

Rural Investment (FSRI) Act of 2002 was introduced to succeed the FAIR Act. The 

FSRI Act introduced Counter-Cyclical Payments (CCPs) to replace the ad-hoc MLA 

payment and, more significantly, allowed producers to update their historical 
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acreage and yield information on which PFC payments were made according to 

planting during the post-1996 periods.34  

In the context of the FAIR Act, Lence and Mishra (2003) explore the impact of the PFC 

payments, MLA, CRP payments and LDP on cash rental rates for farmland in Iowa and 

find that MLA and PFC payments, which are decoupled from production, are almost 

completely bid into land rents. On the other hand, Lence and Mishra find that CRP 

payments are not capitalised into rents. Surprisingly, Lence and Mishra find that 

deficiency payments and payments linked to price support programs are associated 

with lower rents. Their results also suggest that market revenues are bid into land 

rents. An important consideration when estimating the extent to which subsidies are 

bid into land rents is the fact that rents are generally set prior to the realisation of 

market returns and, in some cases, subsidies giving rise to expectation error which 

potentially biases estimates (this issue is discussed in detail in the Methodology 

section below). Lence and Mishra use lagged realisations of the explanatory variables 

within a GMM estimation approach to over come this potential source of bias.  

Roberts, Kirwan and Hopkins (2003) conduct a similar analysis to that of Lence and 

Mishra using Census of Agriculture data for the US. PFC payments in 1997 were 

known in advance removing the possibility of expectation error and this allows the 

effect of PFC payments to be identified in 1997 and also in 1992 (where 1997 values 

are used to instrument those of 1992). The strongest estimates in Roberts et al. are 

obtained using instrumental variable (IV) regression on the change in rents and 

change in government payments between 1992 and 1997. Their results suggest that 

between 34 and 41 cents per dollar of government subsidies are bid into land rents, 

substantially lower than the figures reported by Lence and Mishra for Iowa. 

                                                        
34 The reader is referred to Sumner (2003) and Kirwan (2009) for a detailed discussion of the changes introduced 
under the FSRI Act. 
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Kirwan (2009) explores capitalisation of subsidies within the US using 3 approaches. 

Firstly he uses data from the US Census of Agriculture to estimate that 20-25 cents 

per marginal subsidy dollar is capitalised into land rents, and hence captured by 

landowners, while 70-75 cents per dollar is captured by the tenants by modelling 

tenants’ net returns in place of rental rates. Kirwan goes on to explore the extent to 

which capitalisation differs across regions and finds that in some regions landowners 

do not appear to capture any of the subsidies, while in the other regions between 

approximately 17 and 48 cents per dollar of subsidies is capitalised into agricultural 

land rents. Next, Kirwan augments the Census of Agriculture data with data from the 

1999 Agricultural Economics and Land Ownership Survey (AELOS), to explore the 

capitalisation of subsidies following the introduction of the unanticipated MLA 

payments, and finds that 34 cents per dollar are bid into rents. Finally, by adding data 

from the 2006 Agricultural Resource Management Survey (ARMS), Kirwan explores 

capitalisation between 1997 and 2006, finding that 26 cents of subsidies were 

capitalised during this period, which includes 4 years after the introduction of the 

FSRI Act.  

In contrast to the preceding studies which consider farm level average per acre rents 

and average subsidies per acre, Kirwan and Roberts (2010) use field level data from 

the USDA’s ARMS Phase II survey conducted in 2006 and find that between 14 and 24 

cents of the marginal subsidy dollar are bid into land rents. 

In the US, a significant minority of farms rent land under crop-sharing contracts 

rather than cash rental contracts. The ARMS data provides information regarding the 

type of rental contract which Qiu, Gervais and Goodwin (2010) use to estimate that 

landlords capture approximately 38% of total subsidies under cash leases compared 

with approximately 86% under crop-share contracts. In contrast to the studies 

previously cited which adopted IV approaches to deal with measurement error in the 

subsidies, Qiu et al. proxy expected subsidies and expected net market earnings using 

five-year county average values.  
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Woodard, Paulson, Baylis and Woodard (2010) estimate a spatial hedonic model for 

Illinois cash rents using panel data from the Illinois Farm Bureau Farm Management 

(FBFM) Association for 1996 to 2008. Their results for the entire period suggest 

capitalisation of 27 cents per dollar but when the sample is divided into pre and post 

the 2002 FRSI, capitalisation is found to be only 8 cents pre-FSRI and 47 cents post-

FSRI. While Woodard et al. argue that this is not unexpected given the greater 

predictability of government subsidies under the FSRI farm bill, it does raise 

questions given the expectation that FSRI Act would reduce the extent to which 

subsidies to US agriculture were coupled to production. 

Hendricks, Janzen and Dhuyvetter (2012) use a panel dataset of Kansas farmers from 

1990 to 2008 to estimate a dynamic rental equation to account for inertia using 

System GMM (as in this chapter). They find that the coefficient of lagged rent is 0.675, 

indicative of considerable inertia in rental rates. The short run capitalisation of 

subsidies is estimated to be 7 cents per dollar before correcting for the share of 

rented land that is based on share-cropping contracts, although this is found not to be 

statistically significantly different from 0. After adjusting the dependent variable to 

account for the type of rental contract (cash versus share-cropping), the short-run 

(long run) capitalisation of subsidies into agricultural rents increases to 12 cents (37 

cents). 

3.2.2 European Union 

Since the Treaty of Rome (1957), EU farmers have received income support under 

the Common Agricultural Policy (CAP). Initially, as in the US, these payments took the 

form of price supports, however following the MacSharry Reforms, which were 

agreed in 1992, support shifted towards direct income support payments based on 

area planted and the number of livestock farmed. Due in part to concerns regarding 

the production distorting effects of such payments, the Single Payment Scheme (SPS) 

was introduced in 2005 following the Fischler reforms to CAP agreed in 2003.  
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The SPS involves direct payments based on production during the reference period 

2000-2002. Decoupling direct income support from current production activities, it is 

claimed, removes the policy based incentives faced by farmers to alter current 

production decisions. Thus these payments were decoupled from production in a 

similar manner to the PFC payments in the US. One important distinction, is that 

while PFC payments in the US were tied to specific plots of land, in the EU farmers 

must be in possession of a specified number of hectares to obtain a full SPS payment, 

but importantly there is no requirement that the farmed area comprise of the same 

parcels in each period. Hence, under the SPS farmers in the EU have greater flexibility 

to trade land (e.g. via land rental markets) while maintaining their SPS payment. One 

would therefore a priori expect that capitalisation would be lower in the EU than in 

the US. However, since a requirement to possess a specific amount of land based on 

the area farmed during the reference period would have created serious problems 

for farmers whose rental agreements had expired, an option to ”consolidate” 

entitlements was offered (DAF, 2004). The consolidation option meant that farmers 

whose land rental agreements had expired could effectively transfer payments from 

areas which they no longer rented to land which they still possessed.35 These farmers 

are then required to maintain an area equal to the portion of their declared land for 

which the rental agreements had not expired. The farmers that have exercised the 

consolidation option may effectively no longer have a requirement to rent-in land to 

satisfy the SPS land requirement or at least have a reduced demand for rented in 

land. Hence the land requirement is less binding in Ireland than in other European 

countries due to the ”conacre” system of short term land rental agreements in 

operation.  

Under the SPS, EU Member States had a number of options for how the scheme would 

be implemented, with most countries including Ireland, Scotland and Wales, adopting 

                                                        
35 Under the consolidation option farmers with entitlement established in part or in full on rented-in land could 
reduce the area used to claim their entitlement by a maximum of 50%. The value of each entitlement (€/ha) is 
increased following consolidation so that total farmer receipts from the SPS were unaffected. 
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the historic approach whereby payments were farm-specific, based on production 

decisions during the reference period (2000-2002). Other countries, such as England 

and Germany adopted what is known as a dynamic hybrid model under which the 

payment model transitioned over time from a mixture of a flat are payment and a 

historically determined payment to a regional flat area payment whereby all farms 

within a region receive an equal payment per hectare. Other countries, including 

Northern Ireland and Sweden, adopted a static hybrid model wherein the payment 

received is a mixture of a historically determined and a flat area payment with no 

further transition towards a flat area payment model.36 Member States that joined 

the EU in 2004 and 2007 (with the exception of Malta and Slovenia who operate 

under the SPS) were allocated payments under the separate Single Area Payment 

Scheme (SAPS) which consisted of flat rate per hectare payments applied to all farms.  

The capitalisation of CAP payments into European land rents has received relatively 

little attention until quite recently. Early work in this area was conducted by Fuchs 

(2002), who aggregates Farm Accountancy Data Network (FADN) data for specialist 

crop farms to regional levels for 53 regions in the EU for the years 1989-1999 and 

estimates that approximately 7 cents per additional euro of subsidies is bid into 

rents. Patton, Kostov, McErlean and Moss (2008) explore the capitalisation of the 

pre-Fischler reform payments into land rents in Northern Ireland using data from the 

Farm Business Survey from 1994 to 2002. Rental contracts in Northern Ireland are 

also based on the ‘conacre’ system. Patton et al. (2008) find that coupled subsidies 

such as special beef premium (41 pence per £1 of subsidies) and suckler cow 

premium (42 pence per £1 of subsidies) are heavily capitalised into agricultural land 

rents, while the ewe premium is fully capitalised into land rents. The greater 

capitalisation of sheep payments is attributed to the fact that sheep production 

requires few inputs besides land, limiting the extent to which other factors of 

                                                        
36 The full set of implementation approaches taken by each country is provided in European Commission (2012). 
The distinction between the various systems is elaborated on by Swinbank et al. (2004) and Kroll (2008). 
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production capture these subsidies. Hill-livestock compensation allowance (58 pence 

per £1 of subsidies) and less favoured area payments (£1.20 per 1£ of subsidies) are 

also found to be bid into rents. Patton et al. find that while dairy net returns are bid 

into land rents, this is not the case for net returns to cattle and sheep– with a 

negative, though statistically insignificant, relationship found to exist between these 

returns and land rents found.  

Using data for the German federal state of Lower Saxony in 2001, Breustedt and 

Habermann (2011) estimate a spatial econometric model for rents, and find that a 

one euro increase in rental rates in a farm’s neighbourhood increases the farm’s 

rents by 72 cents. They explore the incidence of EU per-hectare payments for eligible 

arable crop land and find that an additional euro of premium payments increases 

rents by 38 cents.  

Ciaian, Kancs and Michalek (2011) raise a number of issues with previous regression 

based approaches to estimating the capitalisation of subsidies into rents, issues 

identified include selection bias due to payments being based on farmers’ past 

management choices, endogeneity due to unobserved factors such as productivity 

influencing rents and the SPS payments, and the inability of many of the approaches 

employed in the literature to capture general equilibrium effects whereby subsidies 

to agriculture put upwards pressure on all rental rates even for farms that have not 

rented land. Ciaian et al. apply a generalized propensity score matching estimator to 

a balanced panel of FADN data for the EU-15 from 2004 to 2007. They find that the 

extent of capitalisation depends on the level of SPS per hectare, with higher SPS being 

less capitalised into agricultural land rents. The extent of capitalisation found by 

Ciaian et al. also varies across countries ranging from 2 percent in Denmark and 

Greece to 11 percent in Spain when averaged across all farms, although capitalisation 

also varies within countries across different farm sizes. Their results for Ireland 

suggest that for all farms, only 5 percent of the SPS payment is capitalised into rents 

and that the degree of capitalisation is fairly constant across different farm sizes in 
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Ireland at 4 percent for farms below 10 hectares and 5 percent for farms above 10 

hectares. 

Ciaian and Kancs (2012) explore the capitalisation of SAPS payments into land rents 

in the new EU Member States using FADN data for 2004 and 2005.37 A first-difference 

estimator is used to remove the effects of time invariant omitted variables and 

selection bias is controlled for by including the Inverse Mills Ratio (IMR) based on a 

probit model for whether the farm rents land. They find that between 18 and 20 

cents per euro of SAPS payments are bid into land rents and that selection bias does 

not appear to be an issue since the coefficient on the IMR variable is statistically 

insignificant. 

Moro, Guastella, Sckokai and Veneziani (2013) use FADN data for field cropping 

farms in Italy for the years 1994 to 2008 to explore the extent of the capitalisation of 

agricultural subsidies into agricultural land rents pre- and post-decoupling. They 

apply an estimation approach proposed by Wooldridge (1995) that allows for 

selection bias in panel data, and an extension by Semykina and Wooldridge (2010) 

that allows for endogenous explanatory variables. This estimation strategy involves, 

in its first stage, estimating probit equations for the decision to rent land separately 

for each year with the explanatory variables from the rental equation, some 

variable(s) which influence whether a farm rents but do not influence how much rent 

is paid and a set of instruments for the endogenous variables. In the second stage, a 

pooled instrumental variable regression is used to estimate the effects of the 

explanatory variables on rents with the IMRs from the first stage’s probit models 

included as covariates to control for selection effects. It should be noted that this 

approach is suitable only for static panels. Moro et al. find that by using an estimation 

strategy that ignores endogeneity a significant negative effect for coupled subsidies 

and an insignificant effect for decoupled payments is estimated. However, using the 

approach of Semykina and Wooldridge in which the impact of endogenous 

                                                        
37 The new Member States are Czech Republic, Estonia, Latvia, Lithuania, Hungary, Poland and Slovakia. 
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explanatory variables is accounted for,  Moro et al. find that neither the coupled or 

decoupled subsidies exert a significant effect on agricultural land rents. 

The foregoing review of the literature examining the capitalisation of agricultural 

subsidies into agricultural land rents reveals significant variability both in terms of 

the estimated influence of government subsidies on rental rates and in the 

methodologies that have been employed to date. Amongst the issues potentially 

facing the econometrician when trying to establish the degree of capitalisation of 

subsidies into rents are spatial correlation38, inertia requiring the use of dynamic 

models, endogeneity due to expectation error and/or selection bias. While methods 

exist to simultaneously deal with a number of these problems, no model is a panacea. 

I next discuss the empirical approach taken in this chapter. 

3.3 Methodology 

The canonical approach to estimating the capitalisation of subsidies assumes that the 

rental rate per hectare paid by farm i in period t (Rit) can be expressed as a function 

of expected market-based returns (Mit) and the expected levels of the various 

government subsidies (Git) 

                            [3.1] 

As discussed by Hendricks et al. (2012), the rental rate paid by a farmer in a 

particular year may in part depend on the rental rate paid by the farmer in the 

previous period – this is particularly likely where land is rented for periods in excess 

of a year. While the system of agricultural land rental in Ireland is predominantly 

short term `conacre’ rentals, anecdotal evidence suggests that there is considerable 

inertia in rent setting by farmers in Ireland. Furthermore, allowing for time invariant 

                                                        
38 Accounting for spatial correlation requires the availability of information regarding farms geographic location 
which is unavailable in this study. Authors such as Lence and MIshra (2003), Breustedt and Habermann (2011) 
and Karlsson and Nilsson (2013) did not face this limitation. 
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unobserved heterogeneity (μi) and including a random error term leads to the 

econometric model in [2]: 

                                      [3.2] 

The long run effect of net market returns and government subsidies are given by 

 

     
 and 

 

     
 respectively (Hendricks et al., 2012). Since the farmers’ expectations 

regarding market returns and subsidies are in general unobserved, in the literature it 

is common to use realised values in place of expectations, while allowing for the fact 

that this introduces expectation error, which is akin to measurement error. The 

expectation error associated with market returns is denoted εM, while the 

expectation error for government subsidies is denote εG. Equation 2 can be re-

written: 

                                 
      

  

                                    [3.3] 

The estimation of equation [3.3] will lead to a bias in the estimated coefficients. To 

see this, consider two identical farmers, A and B, with similar expectations regarding 

their income per hectare so that they should be willing to pay the same rental rate 

(RA=RB). If farmer A’s realised market return is greater than expected, then MA > MB 

but RA=RB. The econometrician would base estimates on the effect of income on rents 

on the variation of realised income (MA - MB) rather than the variation in expected 

income which is 0 in this example. Mathematically, one can express this bias as: 

        
            

        
 

           

                   
  

 . A similar bias may exist where 

government subsidies are not known with certainty when rents are being 

determined. 

A number of approaches could be applied to overcome this expectation error bias. 

Firstly, one could seek a variable that captures expectations directly (e.g. Kirwan and 
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Roberts, 2010). Secondly, if one knows the extent of expectation bias from some 

other source, then an adjustment to the realised variable could be made. A third 

approach, and that which is taken in this chapter (as well as much of the recent 

literature), is to use an IV approach whereby variables that are correlated with 

realised returns but are not correlated with the expectation error are used as 

instruments for the realised values (Roberts et al., 2003; Lence and Mishra, 2003; 

Hendricks et al., 2012 and Patton et al., 2008 inter alia). 

Expectation error is not the only complication that arises when using estimates of 

equation [3.3] to identify the capitalisation of agricultural subsidies into rental rates. 

Unobserved heterogeneity, if ignored, will result in serial correlation, since μi is time 

invariant and unobserved, and will also bias the estimated coefficients if μi is 

correlated with the explanatory variables. Furthermore, correlation between the lag 

(Rit-1) and μi will lead   to be overestimated in an OLS regression and will cause 

standard errors to be inconsistent (Arellano and Bond, 1991). On the other hand 

Nickell (1981) shows that the within transformation (or LSDV estimator) also leads 

to bias in this context.39 One approach to deal with this problem is to transform the 

data by differencing or using forward orthogonal deviations (Arellano and Bover, 

1995) to remove the μi.40 Differencing the data, the following model is obtained:  

                                   [3.4] 

However        (= Rit-1   Rit-2) is correlated with               , since Rit-1 is a 

function of      , meaning that OLS on first-differences is not consistent – essentially 

differencing the data has introduced endogeneity. A standard approach to dealing 

with endogeneity is to use instrumental variables for the endogenous variable,        

                                                        
39 Whilst estimating [3.2] using OLS offers an upper bound estimate for  , the within  (i.e. fixed effects) estimator 
tends to underestimate   (in short panels) offering some guidance for where the true value should lie (Bond, 
2002). 
40 Demeaning the data would also remove μi. However this is unattractive since the demeaned error term would 
be correlated with lags of the explanatory variable. 
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in this case (Anderson and Hsiao, 1981).41 Valid instruments may include        and 

      since neither is directly related to      or        and hence to      . Further lags of 

R (i.e. “levels”) and ∆R (i.e. “differences”) would also be suitable instruments. 

Although this approach provides a consistent estimate of  , a disadvantage of using a 

standard IV regression approach is that each additional lag that is used reduces the 

sample on which the model may be ran by 1 year. In short panels this may represent 

a considerable loss of information.  

As proposed by Holtz-Eakin, Newey, and Rosen (1988) and Arellano and Bond 

(1991), within a GMM framework, one can solve this problem of information loss by 

varying the number of lags used as instruments depending on the period being 

instrumented, increasing the number of available instruments. GMM allows one to 

find the optimal weighting of these instruments. For example for an observation in 

year 3, one can use Ri1 as a valid instrument for     , for year 4 one can use Ri1 and 

Ri2 as instruments for      and for year t one can use Ri1, … ,  Rit-2 as instruments for 

      . 42  Using levels of the endogenous variables as instruments for their 

differences is known as “difference GMM”.  

Blundell and Bond (1998) argue that levels of the variable are poor instruments for 

differences when the series is highly persistent and that considerable efficiency gains 

can be achieved by using lagged differences as instruments in the levels equation, 

with larger gains in precision when   is higher. The estimator which takes advantage 

of these additional moment conditions is known as the system GMM estimator.43  

In one-step GMM an arbitrary choice is made about the variance-covariance matrix 

for the errors ( ), e.g. homoskedasticity, providing a consistent estimator of β. In 

two-step GMM the residuals can be estimated using the one-step estimator and are 

                                                        
41 Market income and government subsidies are also instrumented as discussed later in the paper. 
42 Since the number of instruments is quadratic in T, instrument proliferation is a concern, since the endogenous 
variable may be over-fitted, so that the endogeneity remains (Roodman, 2009). 
43 This approach requires an additional assumption that the change in rents is not correlated with time-invariant 
unobserved heterogeneity (μi) 
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used to estimate the variance-covariance matrix (    
). The two-step GMM estimator 

is thus: 

              
  

  
    

  

           
  

  
         [3.5] 

where X is a matrix of explanatory variables, Z is a matrix of instruments and Y is a 

vector of containing the dependent variable for each individual. This two-step 

estimator suffers from downward bias in the standard errors, however Windmeijer 

(2005) suggests a correction to reduce this small-sample bias. Roodman (2009) 

recommends that time dummies are included to allow for universal period-specific 

shocks which may violate the assumption that errors are correlated only within 

individuals and not across them. Arellano and Bond (1991) developed a test for serial 

correlation in the idiosyncratic errors in the differenced equation. While first order 

autocorrelation is likely to be present by construction since      and        both 

include      , higher order serial correlation would render some lags invalid as 

instruments. Sargan (1958) offers a means to test the exogeneity of the chosen 

instruments if the model is over-identified and the errors are assumed to be 

homoskedastic.44 Hansen (1982) generalises this test to allow for heteroskedastic 

errors, although these tests are weak when many instruments are used so a degree of 

caution is required.  

Two further statistical issues warrant discussion. Firstly, the Teagasc NFS does not 

geo-code farms so it is not possible to explore spatial correlation. Secondly, there is 

the potential for selection bias whereby factors which influence whether a farm rents 

land also influence the farms market income and/or subsidy receipts. While Moro et 

al. (2013) use an approach developed by Semykina and Wooldridge (2010) to deal 

with selection bias and endogeneity, this approach is only valid for static panels and 

                                                        
44 The use of multiple lags as instruments means that, in GMM, models are generally over-identified. 
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hence is not pursued here.45  Moro et al. do not report whether the Inverse Mills 

Ratio in their model is significant which would indicate the presence of selection bias, 

however, Ciaian and Kancs (2012) do not find evidence of selection bias in their 

model which offers some reassurance in this regards. Nevertheless the inability to 

control for the possibility of selection bias is a limitation of this study. 

3.4 Data 

Each year, the Teagasc National Farm Survey (NFS) of approximately 1,200 Irish 

farmers is conducted.46 The survey data is nationally representative of Irish dairy, 

cattle, sheep and tillage farmers. Although the Teagasc NFS does not contain data on 

the rental rate paid for particular parcels of land, it does contain information on the 

total amount of rent paid and the total area rented in, allowing the calculation of an 

average rental rate per hectare rented-in. Ideally the dataset would contain 

information on market returns and subsidies specific to the area rented in, however 

such detailed data are not available. Facing similar data shortcomings, authors 

including Ciaian and Kancs (2012) use average values per hectare farmed in place of 

average values per hectare rented and I do likewise. In Ireland it is not uncommon for 

farmers to rent land from family members for nominal amounts. Therefore rents of 

less than 20 euro per hectare are considered to be unreliable reflections of the true 

rental cost of land (n=45) and hence are excluded from the analysis. A small number 

of farms report implausibly high subsidies or market incomes per hectare (e.g. 2000 

euro per hectare) which would bias results so, in order to prevent this bias, a small 

number of farms that report values greater than 3 standard deviation from the mean 

for any of the key explanatory variables or rent per hectare are also excluded 

(n=103). 

                                                        
45 Although Semykina and Wooldridge (2013) have also advanced an approach to deal with selection bias in a 
dynamic panel context. Their approach is not valid when the explanatory variables are endogenous as is the case 
here. The authors thank Professor Semykina for helpful comments regarding this point. 
46 The Teagasc NFS is part of the Farm Accountancy Data Network (FADN) of the European Union (EU). 
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Since differences in the extent of capitalisation depending on whether subsidies are 

coupled or decoupled from production subsidies are anticipated, payments are 

separated into Pillar 1 and Pillar 2 payments. Prior to 2005, Pillar 1 subsidies were 

coupled to production, while post-2005 these subsidies were replaced with the SPS 

and hence were decoupled from production. Pillar 2 payments are intended to 

support rural development and environmental protection and place limitations on 

the activities farms can pursue, hence while they are not considered to be coupled to 

production in that payment levels do not depend on production they may 

nonetheless influence production decisions since they may constrain the intensity of 

the agricultural activities practiced. The model is estimated separately for the pre-

decoupling and post-decoupling periods using an unbalanced panel of 10,890 

observations for 2,082 farms. Figures A3.1 to A3.3 in the appendix illustrates the 

distribution of the key explanatory variables for each system by year, while Figures 

A3.4 to A3.6 illustrates the considerable inertia that exists for these variables also.  

3.5 Results  

Figure 3.1 illustrates that the average rental rate per hectare declined substantially in 

the years preceding the shift to decoupled payments in 2005 but have remained 

relatively constant since 2005. It should be noted that in the sample of Teagasc NFS 

farms presented here 36% of farms are engaged in dairy production, 43% are 

engaged in cattle rearing, 13% are rearing sheep and 7% are tillage farms, although 

these farms tend to be large. In Ireland dairy and tillage farms tend to be more 

profitable than sheep and cattle farms and this is reflected in the rents paid for land.   
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Figure 3.1: Average rent per hectare by farm system: 

 

This can be seen also in Figure 3.2, which displays the average income per hectare 

obtained from Pillar 1 subsidies, Pillar 2 subsidies and via the market for each year in 

the sample. Only dairy and tillage farms on average earn positive market returns 

while cattle and sheep farms on average are loss making in the absence of subsidies. 

There is also a clear distinction in the extent to which the farms tend to be reliant on 

subsidies, with tillage farms tending to receive a smaller proportion of their incomes 

from Pillar 2 subsidies. 
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Figure 3.2: Breakdown of average income per hectare by farm type: 

 



64 
 

Figure 3.3 indicates considerable inertia in land rental rates in Ireland despite 

the ‘conacre’ system of short-term rental contracts, if there were complete 

inertia, rents would lie along the black 45° line when plotted against the 

previous year’s rent. The degree of inertia in land rents appears similar in both 

the pre- and post-decoupling periods.47  Thus a dynamic model appears 

warranted.  

Figure 3.3: Evidence of inertia in rental rates: 

 

Table 3.1 presents the results for the pre- and post-decoupling periods using 

the two-step System GMM estimator applying the Windmeijer correction for 

small sample bias and a full set of year dummies. Due to the inclusion of a 

lagged dependent variable and the potential for measurement error, the first lag 

of rents, market income, Pillar 1 and  Pillar 2 subsidies are not valid 

instruments. Hence we use the second lags of rents, market income, Pillar 1 and  

Pillar 2 subsidies as instruments in the differenced equation and the lagged 

change in these variables as instruments in the levels equation. Figures A3.8 

                                                        
47 The inertia of the explanatory variables is illustrated in Figures A4.4 to A4.6 in the appendix. 
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and A3.9 explore the impact of using a set of deeper lags as additional 

instruments on the estimated long run incidence. 

Specifications including additional control variables such as the percent of land 

used for crops and pasture, the percent of farm labour that is paid and soil 

quality were estimated but these variables were insignificant and hence were 

excluded from the final analysis. The Arellano-Bond serial correlation tests 

reveal that although there is first order serial correlation, there is not second 

order serial correlation which would invalidate the estimates. Hansen tests for 

the validity of instruments, also reported in Table 3.1, suggest that the 

instruments are exogenous as required. 

Table 3.1: Two-step Robust System GMM for pre-decoupling and post-decoupling periods: 

  Dairying Cattle Sheep Tillage 

Pre-decoupling         

Lagged Rent per hectare 0.811*** 0.886*** 0.620*** 0.646*** 

  (0.056) (0.063) (0.123) (0.089) 

Market Income per hectare 0.056** 0.059 0.069 0.048 

  (0.025) (0.042) (0.057) (0.049) 

Pillar 1 payments per hectare 0.145** 0.061 0.254*** 0.316*** 

  (0.069) (0.052) (0.097) (0.091) 

Pillar 2 payments per hectare 0.103 0.163 -0.012 -0.069 

  (0.068) (0.120) (0.123) (0.109) 

Post-Decoupling         

Lagged Rent per hectare 0.700*** 0.645*** 0.735*** 0.522*** 

  (0.069) (0.088) (0.129) (0.137) 

Market Income per hectare 0.027 -0.083* -0.041 0.040 

  (0.025) (0.045) (0.085) (0.035) 

Pillar 1 payments per hectare 0.122*** 0.074* 0.092 0.252** 

  (0.045) (0.040) (0.086) (0.117) 

Pillar 2 payments per hectare 0.129 0.073 0.045 0.091 

  (0.088) (0.098) (0.110) (0.156) 

Statistical tests:         

Pre-Decoupling         

Hansen p-value 0.550 0.552 0.405 0.642 

AR(1) p-value 0.0001*** 0.0001*** 0.037** 0.022** 

AR(2) p-value 0.454 0.267 0.124 0.782 

Post-Decoupling         

Hansen p-value 0.112 0.361 0.371 0.141 

AR(1) p-value 0.0001*** 0.019** 0.055* 0.006*** 

AR(2) p-value 0.540 0.358 0.725 0.265 

***= significant at 1%, **= significant at 5%, *= significant at 10% 
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Lagged rents are strongly related to current rents albeit slightly less so 

following decoupling (in line with the inertia indicated in Figure 3.3). In the pre-

decoupling period, approximately 6 cents per euro of market income is 

capitalised into land rents for dairy farms in the short term which corresponds 

to approximately 30 cents per euro in the long run. Positive effects of market 

income on agricultural rent levels are found for the other systems but these 

coefficients are not found to be statistically significant. Turning to Pillar 1 

payments, area aid payments, such as those to tillage farmers, act as a land cost 

subsidy and hence are expected to  lead to greater capitalisation than output 

subsidies such as those for cattle and sheep (Kilian et al, 2012; Alston and 

James, 2001; Guyomard et al., 2004). For the pre-decoupling period the findings 

are consistent with this hypothesis, for dairy farms 15 cents (77 cents) of each 

euro of payments are capitalised into land rents in the short (long) run. For 

sheep and tillage farms the corresponding figures are 25 cents (67 cents) and 

32 cents (89 cents). For cattle farms, Pillar 1 payments do not appear to be 

capitalised into rents in the pre-decoupling period although this can be 

attributed to the imprecision of the estimate.  
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Figure 3.4: Long run capitalisation of subsidies pre- and post-decoupling: 

 

Figure 3.4 which graphically presents the estimated long run capitalisation and 

its corresponding 95% confidence interval. The null hypothesis that Pillar 1 

payments are fully capitalised into land rents cannot be rejected. While Pillar 1 

payments are heavily capitalised into rents, the null of full capitalisation can be 

rejected. Again the imprecision of the estimate for cattle farms is apparent with 

the confidence interval spanning both full capitalisation and also zero 

capitalisation. In the pre-decoupling period, Pillar 2 payments are not 

capitalised into land rents which may in part be due to nature of these 

payments and the relatively small contribution they make to total income per 

hectare (see Figure 3.2). For instance one of the major components of Pillar 2 

payments in Ireland are made under the agri-environmental measure applied in 

Ireland known as the Rural Environment Protection Scheme (REPS) and can 

only be received on rented land if the farmer can prove that they have rented 

the land for a period in excess of the subsidy program contract period. Given the 

prevalence of short-term “conacre” rental contracts this effectively restricts 

these payments to owned land in Ireland. 

Dairy pre-decoupling

Dairy post-decoupling

Cattle pre-decoupling

Cattle post-decoupling

Sheep pre-decoupling

Sheep post-decoupling

Tillage pre-decoupling

Tillage post-decoupling

0 .5 1 1.5
Proportion capitalised (Long run)



68 
 

In the post-decoupling period, I find that market returns for dairy and tillage 

farms are not capitalised into rents but that surprisingly for cattle and sheep 

farms higher market incomes are associated with lower rental rates, albeit 

insignificantly so in the case of sheep farms. Pillar 1 payments remain 

capitalised into land rents, albeit in most cases slightly less so although for 

Cattle farms capitalisation increases to 7 cents (21 cents) per euro of support in 

the short (long) run.  For dairy farms 12 cents (41 cents) per euro of support 

and for tillage farms 25 cents (53 cents) per euro of support were capitalised in 

the short (long) run. For sheep farms the capitalisation fell to 9 cents (35 cents)  

and is not significantly different from zero. From Figure 3.4  it can be seen that 

post-decoupling pillar 1 subsidies are not fully capitalised into rents. The 

results suggest that capitalisation of Pillar 1 subsidies has fallen post-

decoupling, however, since the confidence intervals pre- and post-decoupling 

overlap for all systems except Tillage one cannot conclusively say that this is the 

case. This uncertainty is primarily to the imprecision of pre-decoupling 

estimates. 

3.6 Discussion and Conclusions 

The influence of subsidies on land prices has attracted considerable attention in 

the literature (Phipps, 1984; Featherstone and Baker, 1987; Barnard, et al., 

1997; Weersink et al., 1999; Shaik et al., 2005 inter alia). More recently 

attention has focussed on land rental rates (see Lence and Mishra, 2003; 

Roberts et al. 2003; Kirwan, 2009 inter alia). This chapter adds to the 

burgeoning literature by exploring the extent to which coupled and decoupled 

subsidy payments have been capitalised into land rental rates in Ireland using 

panel data from the Teagasc National Farm Survey for the years 2000 through 

to 2009, and presents evidence that following  the Fischler reforms to CAP, the 

degree to which pillar 1 subsidies are bid into agricultural land rents has 

declined. This may be explained by the interaction between the reforms 

themselves and the prevailing agricultural rental market custom in Ireland, i.e. 

the conacre short term rental model. The freedom to consolidate entitlement 

values accorded to farmers who in the reference period farmed rented in land 

would appear to reduce the extent to which agricultural subsidies are 
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capitalised into agricultural rents. However, this effect was not as dramatic as 

one might anticipate, in line with the conclusions of O’Neill and Hanrahan 

(2012) who found that the reform did not dramatically influence the area 

rented by farms in Ireland. 

In contrast to existing studies on land rents in the EU, a dynamic model for land 

rents is utilised to account for inertia in the land rental market, while also 

taking account of expectation error through the use of a two-step system GMM 

estimation approach. A priori, given the short term nature of agricultural land 

rental contracts in Ireland, one would expect to observe less inertia in Irish 

agricultural rents than in other European countries where longer term rental 

contracts are the norm (Ciaian et al., 2012). However, the estimated coefficient 

on the lagged rents variable ranged from 0.532 to 0.886. These results reveal 

the importance of accounting for inertia in the agricultural land rent-setting 

process, even where a priori one may not strongly anticipate this being an issue. 

This inertia may indicate the presence of significant search costs when seeking 

alternative plots to rent or significant transaction costs associated with 

renegotiating existing contracts or those for alternative plots. In Ireland land is 

often rented within the locality of the farm, limiting competition and increasing 

the importance of social relations between the landlord and tenant. 

Given the importance of past rents in determining current rents, it is not 

surprising that other variables are found to play a lesser role. While market 

income and Pillar 2 payments tends to have a weak impact on rental rates, in 

the pre-decoupling period Pillar 1 subsidies for dairy, sheep and tillage farms 

are found to be heavily capitalised into agricultural land rents, with Pillar I 

subsidy capitalisation rates ranging from 67 to 90 cents per euro of subsidies.  

Long run capitalisation of agricultural subsidies into agricultural rents is 

highest amongst tillage farms. This system is also in an Irish context the system 

where the greatest proportion of agricultural area farmed is rented-in land. 

Post-decoupling, Pillar 1 payments remain capitalised into land rents, albeit in 

most cases slightly less so than in the pre-decoupling period. The estimated 

long run capitalisation rates for each farm type tend to be approximately half 

the rate observed for the pre-decoupling periods. This result is attributed to the 
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option for Irish farmers to consolidate their entitlements from rented land 

where the rental contract has expired to other plots of land, reducing the ability 

of landowners to capture these payments. 

The freedom to consolidate SPS entitlements would appear from the results to 

have, in an Irish context, reduced the extent to which subsidies are capitalised 

into rents. This outcome may be peculiar to Ireland, the conacre rental model is 

only widely used in one other region of the EU, Northern Ireland. The 

prevalence of long term agricultural land rental contracts in most EU Member 

States (Ciaian et al., 2012) means that the ability of farmers (as opposed to 

landlords) in other Member States to capture more of the decoupled 

agricultural subsidy may not have been similarly enhanced by the Fischler 

reforms. In an Irish context the results suggest that the transfer efficiency of 

agricultural policy has been improved by the implementation of the Fischler 

reforms and particularly the freedom to consolidate SPS entitlements that, in 

the reference period, were “earned” on rented-in land. In an Irish context 

owned, as opposed to rented, land is the dominant form of land tenure. The 

relative unimportance of rented land in total agricultural land use (see Ciaian et 

al., for comparative EU statistics) and very slow rate of structural change in 

Irish agricultural suggest that in the future structural change in Irish agriculture 

may depend on growth in the share of agricultural area that is rented-in.  In the 

context of the recently agreed reforms to the CAP (EC, 2013) that link 

entitlement to direct income support to control of agricultural land, the future 

transfer efficiency of agricultural policy may be reduced if a mechanism that 

allows farmers to circumvent the capitalisation of subsidies into agricultural 

rents, such as the freedom to consolidate entitlements, is not present. 
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3.7 Appendix 

Figure A3.1: Boxplot of market income per hectare by system 

 

Figure A3.2: Boxplot of pillar 1 subsidies per hectare by system 
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Figure A3.3: Boxplot of pillar 2 subsidies per hectare by system 

 

Figure A3.4: Evidence of inertia in market income by system 
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Figure A3.5: Evidence of inertia in Pillar 1 payments by system 

 

Figure A3.6: Evidence of inertia in Pillar 2 payments by system 

 

 

0
40

0
80

0
P

ill
ar

 1
 p

ay
m

en
ts

 in
 y

ea
r t

-1

0 400 800
Pillar 1 payments in year t

Dairy

0
40

0
80

0
P

ill
ar

 1
 p

ay
m

en
ts

 in
 y

ea
r t

-1

0 400 800
Pillar 1 payments in year t

Cattle

0
40

0
80

0
P

ill
ar

 1
 p

ay
m

en
ts

 in
 y

ea
r t

-1

0 400 800
Pillar 1 payments in year t

Sheep

0
40

0
80

0
P

ill
ar

 1
 p

ay
m

en
ts

 in
 y

ea
r t

-1

0 400 800
Pillar 1 payments in year t

Tillage

Pre-Decoupling Post-Decoupling
Pre-Decoupling Post-Decoupling
45 degree

0
40

0
80

0
P

ill
ar

 2
 p

ay
m

en
ts

 in
 y

ea
r t

-1

0 300 600
Pillar 2 payments in year t

Dairy

0
40

0
80

0
P

ill
ar

 2
 p

ay
m

en
ts

 in
 y

ea
r t

-1

0 300 600
Pillar 2 payments in year t

Cattle

0
40

0
80

0
P

ill
ar

 2
 p

ay
m

en
ts

 in
 y

ea
r t

-1

0 300 600
Pillar 2 payments in year t

Sheep

0
40

0
80

0
P

ill
ar

 2
 p

ay
m

en
ts

 in
 y

ea
r t

-1

0 300 600
Pillar 2 payments in year t

Tillage

Pre-Decoupling Post-Decoupling
Pre-Decoupling Post-Decoupling
45 degree



74 
 

Figure A3.7: Boxplot of rent per hectare by system 

 

 

Figure A3.8: Long run capitalisation of subsidies pre –decoupling using different lags: 
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Figure A3.9: Long run capitalisation of subsidies post –decoupling using different lags: 
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4. The Redistributive Impact of EU 

Farm Payment Reforms in the UK and 

Ireland 

 

4.1 Introduction 

For many years, the agricultural sector in Europe has been heavily dependent 

on support payments from the EU under the Common Agricultural Policy. 

Initially, this support took the form of market based supports but following the 

MacSharry reforms agreed in 1992, a shift towards direct income support 

payments based on agricultural production took place.  Following the Agenda 

2000 reforms, CAP support was divided into two `Pillars’. Pillar 1 payments 

consisted of direct payments for income support and market measures, while 

Pillar 2 payments were intended to support rural development and 

environmental goals. However due to concerns regarding the potentially trade-

distorting nature of production-based payments a shift towards `decoupled’ 

payments occurred as part of the Fischler reforms of 2003, with the Single 

Payment Scheme (SPS) being introduced in 2005. Under the SPS, member states 

had a number of options for how the scheme would be implemented, with many 

countries including Ireland, Scotland and Wales adopting the historic approach 

whereby payments were farm-specific, based on production decisions during 

the reference period (2000-2002). Other countries, adopted a regional 

approach whereby all farms within a region would receive an equal payment 

per hectare. Other countries including England, Northern Ireland, Denmark, 

Germany and Sweden adopted combinations of the historic and regional 

approach and are referred to as having adopted a hybrid approach.48 Member 

States that joined the EU in 2004 and 2007 were allocated payments under the 

                                                        
48 The full set of implementation approaches taken by each country is provided in European Commission 
(2012). The distinction between the various systems is elaborated on by Swinbank et al. (2004). 
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separate Single Area Payment (SAP) scheme which consisted of flat rate per 

hectare payments applied to all farms. The level of payments were obtained by 

dividing the country's annual financial envelope by its respective utilized 

agricultural area.  

However, the SPS and SAP systems of payments have led to a situation where 

there is great heterogeneity across member states in terms of the level of 

support per hectare provided to farms (See Table 1 in Erjavec et al., 2011) and, 

in the case of the historic SPS, to dramatic differences in terms of the per 

hectare payments attached to similar parcels of land within countries. In 

October 2011, the European Commission presented a proposition for reform of 

the CAP after 2013 (European Commission, 2011a; 2011b). A key feature of this 

proposal is that a Basic Payment Scheme (BPS) is to replace the existing SPS and 

the SAP schemes.  

Under the BPS, farms may receive a flat rate per hectare in a similar manner to 

how the regional approach to the SPS operates.49 Such a BPS would equalize 

Pillar 1 payment rates across farms within the regions of each Member State;  

however it is likely that over time efforts will be made to equalize payment 

levels across Member States also.  

The move from SPS to BPS would be particularly dramatic for farms in 

countries that previously adopted the historic approach since farms that 

claimed relatively high payments per hectare during the reference period 

(2000-2002) face large reductions in their annual payments while farms that 

have received lower per hectare amounts in the past stand to be major 

beneficiaries of the change. Furthermore, under the Fischler reforms, it was 

possible to trade entitlements and some farms were in a position to 

‘consolidate’ entitlements due to the expiry of land rental contracts. 

Consolidation consisted of trading in a quantity of lower valued entitlements in 

exchange for a smaller number of higher valued entitlements. These farms then 

were required to have a matching hectare for the revised number of 

entitlements. Unless the number of hectares for which the farm can claim 

                                                        
49 Severini and Tantari (2013a) discuss the evolution of support payments and the proposed reform in 
more detail. 
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payments continues to be based on the original reference period, which appears 

unlikely, the introduction of a flat rate per hectare may lead this group to be 

significant losers under a BPS if they have reduced their land holdings following 

consolidation.50  

The objectives of the Common Agricultural Policy (CAP), stated in Article 39 of 

the Treaty of Rome, include “to ensure a fair standard of living for the 

agricultural community, in particular by increasing the individual earnings of 

persons engaged in agriculture”.  While the current reform agenda may be 

viewed as an attempt to further this objective, the vague reference to and the 

lack of definition of key terms renders the motivation for CAP reforms 

somewhat opaque. To the extent that inequities exist in terms of land holdings, 

inequities will persist once a flat rate per hectare is introduced, thus the reform 

cannot necessarily be viewed as a means to ensure a fair standard of living for 

all persons engaged in agriculture.  Sinabell et al. (2013) have argued that since 

“land is distributed very unequally in most countries, the distribution will 

hardly change fundamentally, even if many farmers will be affected from the 

transition of the historic model to the regional model”.  Nonetheless, since 

support payments for many farms represent a large share of total income, it is 

important to explore what implications such reforms might have for farms in 

the EU. Presently, few studies have explored the potential impact of the current 

round of reforms. 

An early analysis of the impact on Irish farms of a move to flat rate payments 

per hectare, conducted using a static micro-simulation model, suggested that 

large beef and dairy farms, predominantly located in the southern region of 

Ireland, would face reduced payments while small dairy and sheep farms in the 

western and northern regions would be the primary beneficiaries (Shrestha et 

al., 2007). 

More recently, and prior to the announcement of the European Commission’s 

proposal, Erjavec et al. (2011) considered the impact of a move towards an EU-

level €100 flat rate per hectare payment using the AGMEMOD 2020 combined 

                                                        
50 Currently it appears that the reference period will be updated meaning this may indeed emerge as an 
issue. 
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model of European agriculture.  AGEMOD is a dynamic econometric partial 

equilibrium model and consists of supply and demand modules for each 

member state for the commodities that constitute the majority of the 

agricultural output of the Member State concerned (AGMEMOD Partnership, 

2008). Their results suggest that, at an EU level, the production of grain, 

livestock and dairy are not likely to reduce substantially, although beef 

production is projected in 2020 to be 3.3% lower than under the baseline 

situation. As one might expect, the impact of the reform are forecast to be most 

dramatic in the members of  the EU15 that have implemented the Historic SPS 

since the countries that have implemented the Regional SPS or were subject to 

the SAP undergo a less dramatic change to payment levels.  

Gocht et al.  (2013) used the CAPRI-FT comparative-static partial equilibrium 

model to explore the impact on farm income across regions and farm types of 

introducing flat per hectare payments: at a NUTS1 level; at a Member state level 

with some harmonization; and at an EU level. Echoing the findings of Erjavec et 

al. (2011), the authors suggest that if payments occur at a NUTS1 level the 

effects will be most dramatic for regions such as Ireland, Scotland and Wales 

that chose to implement a historical regime previously. If payments are set at 

the EU level, a large redistribution of payments from farms in the EU-15 

(existing Member States) to those in the EU-10 (new entrants) is anticipated 

(up to €8.5 bn.). Large farms and those engaged in dairying, mixed crops and 

livestock, general field and mixed cropping, olives, cereals and oilseeds and 

permanent crops are most affected. The results of Gocht et al. (2013) focused on 

effects at the Member state or farm type level and hence do not address the 

impact of the proposed reforms on the distribution of farm incomes within the 

various Member States. 

A recent paper by Severini and Tantari (2013a) does address the impact of the 

proposed reforms on the distribution of farm incomes by exploring the impact 

on farm income inequality in Italy of three possible forms of CAP reform; a 

national flat rate per hectare, a regional flat rate scenario with farms within the 

same administrative region receiving the same per hectare payment and finally 

a scenario in which payment rates are equal within altimeter zones (mountain, 
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hill and plain). Severini and Tantari (2013a) use Farm Net Value Added (FNVA) 

as their measure of farm income. To assess the impact of the reforms, the other 

components of FNVA (i.e. Market Income and Pillar 2 payments) are assumed to 

remain constant at their 2006-2007 levels while Pillar 1 payments are altered 

yielding counterfactual scenarios for FNVA. Severini and Tantari find that in the 

baseline scenario both Pillar 1 and Pillar 2 support payments serve to reduce 

farm income inequality based on a comparison of the Gini coefficient of Market 

Income (which excludes subsidies) to that of FNVA. By calculating the Gini 

coefficients for FNVA in each of the three scenarios, they find that the reforms to 

CAP payments will further reduce farm income inequality. The National flat rate 

leads to the largest decrease in inequality followed by regional and then 

altimeter zone scenarios. 

In this chapter I expand upon the analysis undertaken by Severini and Tantari 

(2013a). I consider farm income (FNVA) inequality both in the UK and in 

Ireland. This allows one to explicitly explore how the impact of reform may 

differ across countries. The reforms considered are based on payments 

determined at 3 levels: at a National level and, using the Nomenclature of 

Territorial Units for Statistics (NUTS) administrative region identifiers, at 

NUTS2 and NUTS3 levels. Similarly to Severini and Tantari (2013a) I calculate 

post-reform Pillar 1 payments on a per hectare basis at these three levels. In 

light of the stated objectives of CAP referring to ensuring a fair standard of 

living for the agricultural community, I also examine the impact of introducing 

payments on a flat per farm rather than per hectare basis. The per-farm 

payments are considered to provide an indication of the extent to which Pillar 1 

payments can be inequality reducing. Thus six reform regimes in total are 

considered. 

A range of analytical techniques are applied to explore how each of the reform 

regimes would impact on farm incomes and the inequality thereof. In addition 

to exploring the characteristics of farms which gain/lose under each of the 

regimes, I focus on the potential effects of the reforms on the distribution of 

farm incomes. Lorenz curves are presented for each of the countries comparing 

the distribution of FNVA and Pillar 1 payments under the baseline and under 
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each of the 6 regimes, along with their associated Gini-coefficients. This allows 

me to assess how the overall distributions are liable to change. As a simple 

means by which to assess the extent to which reforms alter farms’ relative 

positions in the income distribution, some methods commonly used to measure 

income mobility are adopted – transition matrices, the immobility ratio and the 

average jump (Atkinson, Bourguignon and Morrisson, 1992). While these 

methods are primarily used to compare income mobility across time, they are 

well-suited to assessing the mobility resulting from a policy change – unlike 

other mobility methods such as Shorrock’s (1978) Mobility measure. 

The Gini coefficient for FNVA is also decomposed into the contributions of its 

components using the approach suggested by Lerman and Yitzhaki (1985) 

under the baseline and each of the reform regimes. In addition, a method 

suggested by Jenkins and van Kerm (2002) is adopted that allows changes in 

income inequality over time to be additively decomposed into terms 

representing the progressivity of income growth and the extent of re-ranking 

that occurred. In the present context I use this approach to determine how 

movements in inequality following a change in regime can be attributed to 

progressivity of the change and the extent to which the reforms lead to a re-

ranking of farms within the income distribution. 

The remainder of this chapter is structured as follows: Section 4.2 gives a brief 

introduction to the redistributive impact of government policy; Section 4.3 

gives an overview of the literature on farm income inequality; Section 4.4 

discusses the reform proposals; Section 4.5 discusses the data used in this 

analysis and Section 4.6 outlines the methods applied. Section 4.7 presents the 

results and Section 4.8 discusses the results and draws some conclusions. 

4.2 Redistributive Impact of Government Policy 

The Common Agricultural Policy may be viewed within a larger role that policy 

plays in achieving redistribution of wealth within an economy. We briefly 

discuss the role of policy in mitigating income inequality. In many OECD 

countries, an increase in inequality has been observed in recent decades 

(Joumard, Pisu and Bloch, 2012). On average in the OECD area, the Gini 
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coefficient for income inequality after accounting for taxes and transfers was 

about 25% lower than that for gross income, highlighting the important role 

that such payments play in addressing inequality. Bertola (2010) has shown 

that less generous social policies following Economic and Monetary Union 

(EMU)  were associated with an increase in inequality of disposable income. 

While one may anticipate a trade-off between equity and efficiency, Pressman 

(2005), using data from the Luxembourg Income Study, suggests that where 

efforts were made to protect individuals with lower incomes there was little 

impact on productivity growth. This suggests a case can be made for reducing 

inequality. While Scully (2002) suggests that economic freedom reduces income 

inequality, segregation between rich and poor may hinder the introduction of 

redistributive policies (Bjorvatn and Cappelen, 2003). Interestingly, Dasgupta 

and Kanbur (2011) have shown that philanthropic behaviour by high income 

groups may actually exacerbate inequality rather than reducing it. This 

supports the role of the government in tackling inequality. 

 

A range of policy instruments can be employed to reduce inequality and these 

instruments differ in their efficacy. Joumard et al. (2012) find that cash 

transfers tend to reduce income inequality more than taxes, with family and 

housing benefits being the most progressive, albeit these measures are 

generally relatively small limiting their impacts. The progressivity of other 

measures such as disability and unemployment benefits depends upon their 

specific implementation. On the tax front, income tax tends to be the most 

progressive tax measure. However it must be borne in mind that specific 

policies do not operate in a vacuum and therefore their impact upon inequality 

will be intrinsically linked with existing policies.  

 

Given the complex determinants of individual income, it is unsurprising that a 

range of channels have been identified as a means to tackle inequality. The tax 

structure within a country naturally plays an important role in determining 

income inequality. Jacobs et al (2007) show that in the Netherlands moving 

towards a flat rate tax from a progressive tax leads to an increase in income 

inequality. A considerable body of work within optimal tax theory has focussed 
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on the efficiency/equity trade-off of different taxation regimes. In general a 

social welfare function which favours equality is posited, while redistributive 

taxes and transfers are shown to reduce an individuals’ incentives to work and 

to save (Diamond and Saez, 2011) leading to a trade-off between increasing 

equity and reduced output. After formalising the model, optimal tax  rates and 

transfers are derived. For brevity we will not discuss this literature, we will 

instead highlight some of the other avenues which have been identified as 

influencing inequality. 

 

Garfinkel, Rainwater and Smeeding (2006) highlight the importance of 

considering in-kind benefits such as health insurance and education in addition 

to cash and near-cash transfers and direct taxes when assessing inequality 

using data for the US. Afonso, Schuknecht and Tanzi (2010) find that greater 

redistributive public spending is associated with a more equal income 

distribution and highlight the positive role that education spending can play in 

reducing income inequality in OECD countries. In a European context, Paulus, 

Sutherland and Tsakloglo (2010) find that non-cash benefits such as education, 

health and housing subsidies serve to reduce inequality. Spadaro et al. (2013) 

also highlight the role that public health expenditure can play in reducing 

income inequality. Seshadri and Yuki (2004) find that educational transfers are 

superior to monetary transfers in promoting equity and also raise aggregate 

output and efficiency.  

 

Inequality may also arise from differences in individuals’ risk attitudes with risk 

averse individuals forgoing opportunities which entail greater risk in addition 

to greater rewards. Over time this would, on average, lead to an increase in the 

incomes of risk-takers relative to risk-avoiders. This effect is compounded by 

the ability of wealthier individuals to absorb greater risk and their improved 

access to credit, insurance and savings which allow them to better manage risk 

(Vollenweider, Di Falco and O’Donoghue, 2011). Hence policies which expand access 

to credit and insurance or encourage savings may also mitigate inequality over time. 
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Whilst the approaches above may play a role in reducing farm income 

inequality in the longer term, more immediately, the primary instrument for 

dealing with inequality is likely to be reforms to the Common Agricultural 

Policy as this involves large transfers to farmers and is more amenable to 

adjustment within relatively short time frames. We next focus specifically on 

work that has explored farm income inequality and the impact of agricultural 

policy in reducing inequality. 

4.3 Farm Income Inequality 

By 2011, the CAP accounted for slightly less than half of the total European 

Union (EU) budget (approximately 45%), a significant decline from its share 

during the 1980s, when it accounted for over 70%. Despite this decline in 

budget share,  CAP payments remain a considerable income source for the 

agricultural sector and many farms, particularly smaller operations, are heavily 

dependent on such payments for survival. For instance, in 2010, direct 

payments amounted to approximately €1,269 million in Ireland and to €3,313 

million in the UK, with the number of beneficiaries 125,000 and 180,900 

respectively (European Commission, 2012). Based on FADN data approximately 

66% of Irish farms, 57% of Northern Irish, 58% of Scottish, 27% of English and 

54% of Welsh farms made negative market incomes in 2008 (market income is 

defined as FNVA minus Pillar 1 & Pillar 2 payments). After including Pillar 1 and 

Pillar 2 payments, only approximately 9% of Irish farms, 5% of Northern Irish, 

10% of Scottish, 6% of English and 3% of Welsh farms reported negative FNVA. 

Thus one can see that subsidies play an important role in ensuring the economic 

viability of farms in the UK and in Ireland.  

Average farm incomes have tended to lag behind incomes in other sectors of the 

economy and have also been prone to serious fluctuations associated with 

output and input price volatilities (Hynes and Hennessy, 2012). Using FADN 

data for 1994-5, Allanson and Hubbard (1999) find that poverty rates are very 

high amongst farm households with 35.7% (57.3%) of farms in Ireland and 

19.6% (29.6%) of farms in the UK having a Family Farm Income (FFI) per 

holding of less than €5,000 (€10,000). Farm incomes form a significant but 

decreasing share of farm household incomes in Ireland (CSO, 2008) and are 
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thus not equivalent to household welfare, nevertheless as Hill (1999) highlights, 

issues relating to incomes from farming are important. These include the 

importance placed on farm incomes within European and national policy 

agendas, the highly political nature of issues relating to farm incomes as 

witnessed by the coverage given by farming organisations as well as by national 

and local media to the release of sectoral statistics.  

One of the main objectives of the CAP reform adopted in 2013 is to reduce the 

gap in levels of support between member countries, regions and farmers over 

the period 2014-20, with the aim of making the CAP fairer. According to Mishra 

El-Osta and Gillespie (2009) farm income inequality impacts upon economic 

well-being, including farm family health; farm technology adoption; agricultural 

productivity; and the growth of the agricultural sector. Thus it is important to 

explore the extent to which policies alleviate inequality. 

While analysis of earnings within other sectors devotes significant attention to 

the distribution of income (Levy and Murnane, 1992; Melly, 2006 and Mumford 

and Smith, 2009) resulting from an interest on the welfare impact (Nolan and 

Hughes, 1997 and Lemieux, 2008), and also from the impact of the returns to 

skill and investment (Katz and Murphy, 1992 and Allanson, 2006). These issues 

are just as important in the agricultural sector as elsewhere in the economy and 

income inequality amongst farm households is a research topic that has been 

receiving more attention in recent times (Allanson, 2006; Keeney, 2000 and 

Phimister, Roberts and Gilbert, 2005 inter alia). 

A number of studies explore the effects of previous CAP reforms on income 

inequality (such as Frawley and Keeney, 2000; Keeney, 2000; Mishra et al., 

2009, Kaditi and Nitsi, 2011).  Frawley and Keeney (2000) find that the move 

towards direct payments following the 1992 MacSharry reforms, and the 

associated increase in support levels, decreased FFI inequality by comparing 

Lorenz curves for FFI in 1993 and 1997. Using concentration curves they also 

find that the inequality of subsidies themselves decreased following the reform. 

Similarly, Keeney (2000) reports that the Gini coefficient for FFI on Irish farms 

was 0.6277 in 1992 and dropped to 0.5475 in 1996. Keeney applies a Lerman-
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Yitzhaki (L-Y hereafter) decomposition of FFI inequality to determine the role 

played by inequalities in the different component income streams and find that 

FFI inequality is driven by the inequality of market income with subsidies 

having an equalizing effect.  

Mishra et al. (2009) explore the impact of the FAIR Act in 1996 on income 

inequality among farm households in the US and find that the Gini coefficient 

for total income for the U.S. declined steadily from 0.607 in 1996 to 0.536 in 

2001. Mishra et al. (2009) apply the L-Y decomposition to investigate the 

impact of government payments on income inequality among farm households 

in the US and find that both government payments and off-farm income reduced 

the inequality of farm household income. Although the impact of government 

payments was relatively mild, over the period of the FAIR Act its influence 

increased over the period. Moreddu (2011) explores the impact of support 

payments on farm income within the EU, Canada and the United States and 

finds that support slightly reduces the inequality of farm income by farm size.   

In a European context, Kaditi and Nitsi (2011) examine the distributional 

implications of CAP reform for farm income inequality in Greece by comparing 

inequality measures from 1998, 2002 and 2008 and find that in some regions 

inequality increased while in others it decreased over time. However, using the 

L-Y decomposition, they find that in most regions of Greece subsidies served to 

reduce farm income inequality.  

Sinabell et al. (2013) calculate various measures of concentration based on 

statistics regarding recipients of direct payments in the EU27 in the period from 

2000 to 2010. They find that the concentration of direct payments “is very high 

in Malta, Slovakia, Portugal and the Czech Republic and it is low in Luxembourg, 

Finland, Ireland and Slovenia” and argue that this is evidence that past CAP 

reforms have failed to deliver fairness since direct payments should have 

become less concentrated. The divergence in concentrations across countries is 

not attributable to differences in the decoupling model (historic, regional or 

hybrid) implemented. Earlier work by these authors concluded that decoupled 
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payments had left the left income distributions within European agriculture 

largely unchanged (Schmid et al., 2006). 

El Benni and Finger (2013) explore income inequality in Switzerland from 1990 

to 2009 and find that farm income inequality increased substantially during the 

period. The introduction of area-based direct payments under the MacSharry 

reforms in 1992 led to a more equal distribution of farm-level support within 

the valley regions. Following  the move towards direct payments in 1999, 

inequality of support increased, particularly in hill and  mountain regions. 

Nonetheless direct payments had a moderating effect on farm income 

inequality. The authors also use the L-Y decomposition and find that direct 

payments and off-farm income serve to reduce inequality.  

Severini and Tantari (2013b) explore the impact of the Fischler reforms on farm 

income inequality in Italy using FADN data for 2003–2004 and 2006–2007. 

Farm income is highly concentrated both in the pre-reform (Gini=0.786) and 

post-reform (Gini=0.729) periods. The authors apply the L-Y decomposition and 

find that although Pillar 1 payments are highly concentrated (the Gini 

coefficient for Pillar 1 payments is higher than 0.70 in both periods) they 

decrease farm income inequality, while Pillar 2 payments are found not to 

strongly influence inequality. 

While the studies above focus on the standard Gini coefficient which measures 

relative inequality, some authors have focused instead on the generalized Gini 

defined as the standard Gini coefficient multiplied by the mean of the variable of 

interest, which measures absolute inequality. Allanson and Rocchi (2008) and 

Allanson (2008) have both found that support payments increase absolute 

inequality and I speculate that this may also be the case in many of the contexts 

considered above since larger and more productive farms tend to receive higher 

payments and have higher market incomes. To understand this, consider two 

farms in the distribution with incomes y1 and y2, with y1 < y2. Transfers that 

disproportionately accrue to the second farm         will increase absolute 

inequality, while relative inequality will be reduced provided that  
  

  
 

  

  
   

Thus for support payments to reduce absolute inequality poorer farms would 
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have to receive larger payments than richer farms. In this study the focus (as in 

Severini and Tantari, 2013a) will be on relative inequality, which in a sense is a 

less ambitious measure than absolute inequality. Readers interested in broader 

issues relating to the inequality of farm household incomes in Ireland are 

directed towards Higgins (1986), Matthews (2000), Keeney and O’Brien (2008) 

and CSO (2008). Other research on the distribution of farm income has looked 

at the nature and extent of low-income farm households (Haase and Tovey, 

1996).  

 

4.4 Reform Proposals 

The European Commission published proposals for CAP reform in October 2011 

(European Commission, 2011a; 2011b). At the heart of the proposals were 

reforms to the way in which Pillar I income support subsidies were distributed 

(both between Member States and between farmers within each Member State) 

and the linking of Pillar I direct income supports explicitly with environmental 

objectives (so-called “greening”).  

The proposed changes to the way in which direct income support subsidies 

were distributed within Member States, with all Member States moving to a flat 

area payments model by 2019 for the Basic Payment Scheme was controversial, 

particularly in those Member States that had retained the historical model of 

determining direct payment entitlements. The convergence process implied by 

the Commission’s proposals, whereby support per hectare was equalized 

between farmers in a given Member State, was seen as too radical. Member 

States that had retained the historical model, as well as many members of the 

European Parliament, argued for a convergence process that reduced the 

inequality in support per hectare of eligible agricultural land but that did not 

totally equalize that support. 

The ultimate agreement on CAP reform reached in June 2013 between the 

European Commission, the European Parliament and the Council (i.e. the 

Member States) was less radical than the original Commission proposals.  

Member States have a wide range of options as to how the reformed CAP is to 
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be implemented over the period 2015 to 2020 some of which imply much less 

redistribution of direct income support amongst farmers than others. See 

Matthews (2013) for a discussion of the CAP reform agreement and the 

flexibilities accorded to EU Member States and the summary document 

produced by the Irish government (DAFM 2013) for a comprehensive summary 

of the CAP political agreement.  

At one extreme of the continuum of policy options provided for under the 

reform lies the original European Commission idea of a flat Basic Payment 

Scheme payment by 2019, now known as “full convergence”.  At the other 

extreme is what has come to be known as the approximation or “partial 

convergence” model. Under the full convergence of flat area payments model of 

the Commission’s original proposals all farmers would receive the same level of 

BPS support payment per hectare by 2019. Under the partial convergence 

model farmers with payments below 90% of the national average BPS payment 

per hectare have their payments raised by at least one-third of the difference 

between their current payment and 90% of the national average. This increase 

in support is financed by reductions to payments to farmers with initial BPS 

payments above the national average BPS payment per hectare. All farmers by 

2019 will receive at least a minimum BPS payment of 60% of national average 

BPS payment per hectare. Farmers with payments of 90% or more and less than 

100% of the national average payment will see no change in their BPS receipt.   

Within the reform there are also options for Member States to introduce 

subsidies that are coupled to production, subsidies for regions with particular 

agronomic challenges and subsidies that are only paid on the “first” hectares of 

a farmers holding with the upper limit of entitlement set at the average farm 

size. The greening payments that must in aggregate utilize 30% of the national 

direct payments budget can be paid on a flat per hectare basis or in proportion 

to the BPS payment.  In the subsequent analysis the focus is only on the full 

convergence model since this should lead to a greater reduction in inequality 

than would the partial convergence approach and hence gives a better 

representation of the reduction in inequality that `could’ be achieved.  
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4.5 Data 

For this study FADN data for 2008 for farms in Ireland and UK is used. The 

FADN data includes a weighting factor which gives the number of farms 

represented by each sample farm. All analysis is carried out after applying the 

sample weights so that results are representative at a national level. Since the 

focus is on the inequality of  farm incomes on family farms, as in Severini and 

Tantari (2013b) all partnerships, corporate and other non-family farms are 

excluded (n=251) as are specialist granivores (n=106),  farms  for whom a 

NUTS2 region identifier was not available (n=92)  and farms with a Total 

Utilized Agricultural Area (Total UAA) of less than 5 hectares (n=52), leaving a 

total sample size of 3,494 observations representing 181,289 farms (106,267   

in Ireland and  75,022 in the UK). All values are converted to Real 2012 Euros 

using the Harmonized Index of Consumer Prices (HICP) from Eurostat. 

4.6 Methods 

The move from the Single Payment Scheme to the Basic Payment Scheme 

involves payments being allocated on a regional flat rate per hectare basis. To 

assess the impact of this policy change I initially for comparison purposes 

assume that in the baseline scenario the values of all variables of interest are 

identical to their 2008 levels.51 Next I consider a set of counterfactual scenarios 

in which various reforms of Pillar 1 payments, along with their associated 

impact on FNVA, are assumed to have occurred. To calculate FNVA, as in 

Severini and Tantari (2013a) I assume that market income and Pillar 2 

payments are unchanged. An important limitation of this approach is that it 

ignores behavioural changes associated with changes to the system of support 

payments. Some reassurance is provided by the relatively small change in 

production decisions forecast by Erjavec et al. (2011) under a more severe 

reform (a move to €100 flat rate per hectare payments). 

In Regime 1 it is assumed that payments are determined based on a National 

flat rate per hectare, while in Regimes 2 and 3 the flat rates per hectare are 

determined at a NUTS2 and NUTS3 level respectively. Since these payments are 

                                                        
51 This is the latest year for which data were available under the FACTOR markets project. See 
http://www.factormarkets.eu/ for details.  

http://www.factormarkets.eu/
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per hectare, considerable inequality will persist across farms due to variation in 

farm sizes. Thus the impact on the distribution of Pillar 1 payments is likely to 

be less than one may anticipate in light of payment rates being equalized. To 

contrast this with a more radical set of reforms I also consider the impact of 

equalizing payments across farms within a region rather than across hectares. 

In Regimes 4-6 it is assumed that the flat rate per farm is determined at a 

National, a NUTS2 and a NUTS3 level respectively. Such reforms would be 

consistent with an attempt to use Pillar 1 payments to equalize farm incomes 

but would involve shifting subsidies towards smaller farms which may be less 

productive and these Regimes are included chiefly to illustrate the extent of 

redistribution that would be possible, if so desired, to act as a comparator for 

Regimes 1 to 3.52 

As an initial means to assess the distributional effects of the reform regimes,  

farms are divided into deciles of (a) Total UAA (b) FNVA and (c) Pillar 1 

payments in the baseline scenario and then explore the share of FNVA and Pillar 

1 payments received by farms in each decile as well as the average amount 

received by farms in these deciles assuming that each of the reform regimes in 

turn has occurred.53 

A complementary approach is to explore how reform regimes may impact on 

where a particular farm lies within the income distribution. To do so I 

determine which quintile of FNVA a farm lay in for the baseline scenario and 

again for each of the reform regimes. Transition matrices are then created 

showing the proportion of farms in each quintile in the baseline that transit into 

the other quintiles when a reform is introduced. Two commonly used summary 

statistics for transition matrices – the immobility ratio and the average jump are 

presented (Atkinson et al., 1992). 

The immobility ratio, can be defined as the percentage of people staying in the 

same quintile or entering the quintile immediately above/below, thus a value 

close to 0% indicates dramatic movements associated with regime change while 

                                                        
52 Technically this is not the upper bound for redistribution since subsidies which are inversely 
related to Market Income would lead to greater reductions in inequality, however such dramatic 
redistribution is likely to be politically infeasible. 
53 Total UAA is not affected by the reform regime. 
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a value close to 100% indicates minimal movement. While the immobility ratio 

is a simple to compute measure, it treats a movement from quintile 1 to quintile 

3 as being equivalent to a move from quintile 1 to quintile 5 and hence other 

measures may give a more complete impression of mobility. The average jump 

can be defined as follows 

    
           

 
   

 
   

 
       [4.1] 

where q is the number of percentiles (q=5 here since I use quintiles) and pij is 

the transition rate from quintile i in the baseline to quintile j after the reform is 

introduced. It “represents the absolute value of the difference in rank, measured 

in quintiles, in one distribution compared to the other” (Atkinson et al., 1992).   

To assess the impact of the different reform regimes on income (and Pillar 1 

payment) inequality I construct a set of Lorenz curves (Lorenz, 1905). To 

construct the Lorenz curve I first sort by the variable of interest y (here FNVA or 

Pillar 1 payments) and then plot the fractional rank of y on the horizontal axis 

and the cumulative proportion of y on the vertical axis. If the distribution were 

perfectly equal across farms the Lorenz curve would yield a 45° line – this is 

referred to as the line of perfect equality. Perfect inequality, where the entirety 

of FNVA or Pillar 1 payments accrues to a single farm, would yield a horizontal 

line for all farms prior to the last farm and then a vertical line at the final farm 

since the share of y goes from 0% to 100% for that farm. If two Lorenz curves 

depicting regime A and regime B do not cross and curve A lies closer to the line 

of perfect equality, then regime A dominates regime B according to second 

order stochastic dominance. Regime A can be viewed as being a more equal 

distribution than regime B (provided that the mean of y is the same in both 

regimes as would be the case here since the regime change involves 

reallocations of a fixed budget).  

A commonly used summary measure for the Lorenz curve is the Gini coefficient 

(G) which can be defined as twice the area between the Lorenz curve and the 

line of perfect equality - provided that the variable in question is non-negative. 

For a variable which can take negative values (such as FNVA), provided that the 
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mean of the variable is positive, G  can instead be calculated as the Gini Mean 

Difference divided by twice the mean54: 

   
 

     
         

 
   

 
         [4.2] 

However, G is no longer bounded from above by 1 if the mean is negative.  G 

satisfies the principle of transfers so that a transfer of income from relatively 

richer farms to relatively poorer farms will lower the value of G with the 

decrease being larger the greater the difference in the  farms’ initial ranks.55 

Comparing G in each of the reform regimes to that in the baseline allows one to 

assess whether inequality would decrease and if so to quantify the reduction in 

inequality. In addition to the formula above, there are a plethora of alternative 

formulations for G and one convenient expression is: 

   
          

   
 

          

  
       [4.3] 

where the data is sorted in ascending order of income and then i=1,…,n. 

Preserving this ranking it is possible to calculate the concentration index for 

some other variable x as: 

       
          

   
 

          

  
       [4.4] 

This measures how another variable is distributed with respect to the 

distribution of y. If x is equally distributed across the distribution of y, then CI(x) 

= 0, if x is concentrated more heavily amongst individuals with high y, then CI(x) 

> 0 and if x is more heavily concentrated amongst individuals with low values if 

y then CI(x) < 0. Such concentration indices are used in the decomposition 

approaches discussed next. 

4.6.1 Lerman and Yitzhaki Decomposition 

Lerman and Yitzhaki (1985) proposed a method to decompose overall income 

inequality to determine how much of the inequality is attributable to its source 

                                                        
54 See for example Yitzhaki and Schechtman (2013) 
55 G applies equal weight to all departures from equality regardless of the individual’s rank (Ri) in the 

distribution of y. The extended Gini      
 

   

   
 
         

    allows for differing weights (G is 

obtained if v=2).  
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components. Suppose that Income (y) is comprised of K components (yk), y = y1 

+ y2 + … + yk. The covariance between y and the individuals rank in the income 

distribution can be written as the sum of the covariances for the components 

                     
 
     This allow G to be rewritten as: 

   
           
 
   

  
        [4.5] 

This can then be rearranged to give the Lerman and Yitzhaki decomposition56: 

    
         

          
 
    

           

   

 
   

  
 or             

 
    [4.6] 

Where Rk is the `Gini Correlation’ between Income component k and total 

income, Gk is the Gini coefficient for yk and Sk is the share of component k in 

total income. 

The `concentration ratio’ for a particular income component is calculated as 

        . A Ck=0 indicates that all individuals receive an equal amount of 

yk. A positive Ck indicates that yk accrues mainly to individuals with higher total 

income and a negative Ck indicates that yk accrues mainly to individuals with 

lower total income. Lerman and Yitzhaki (1985) show that the effect on the 

overall Gini of an x% change in income component k is: 

 
  

   
                   [4.7] 

The percentage effect can be found by dividing across by G:  

 

  

   

 
 

      

 
            [4.8] 

If this percentage effect is positive, income component k increases inequality, if 

it is negative it decreases inequality. In the present context FNVA is 

decomposed by market income, Pillar 1 payments and Pillar 2 payments for 

                                                        

56 To see this, note that G can be re-written as:   
           
 
   

  
 

          

   
          

   

. 
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each of the regimes, illustrating any differences in the impact of the reform 

regimes on income inequality.57 

4.6.2 Jenkins and Van Kerm Decomposition 

Jenkins and van Kerm (2002) show that the change in income inequality over 

time can be additively decomposed into terms representing the progressivity of 

income growth and the extent of re-ranking. While Jenkins and van Kerm focus 

on changes income over time here I focus on changes in y (FNVA) over 

regimes.58 The change in G between regimes 0 and 1 would be: 

    
           

   

 
           

   

       [4.9] 

By adding and subtracting the concentration index for y1 based on the ranking 

of y0, this can be rewritten as: 

    
           

   

 
           

   

   
           

   

 
           

   

           [4.10] 

The first term, R, captures the effect of changes to the ranking of farms while the 

second term, P, captures the progressivity of changes in y. As Jenkins and van 

Kerm point out, this means that progressive changes to income will reduce 

inequality unless they are offset by concomitant income mobility. In the context 

of this chapter the Jenkins and van Kerm decomposition allows the effect of 

each reform regime to be decomposed into a part that is due to making farms in 

general better off (P) and a part that only serves to switch the position of farms 

in the income distribution (R). This approach is quite similar to the approach of 

Allanson (2006). 

4.7 Results 

From Table 4.1 one can see that farms in the UK tend to be much larger than 

those in Ireland, although there is also greater variation in farm size.59 While 

                                                        
57 For unweighted data the Lerman and Yitzhaki decomposition can be obtained using the user written 
Stata-command – descogini – (Lopez-Feldman, 2006). For this paper an adjusted version which allows the 
use of weights was programmed. 
58 Since the total pool of Pillar 1 subsidies remains constant across the regimes income growth in this 
context is 0, nonetheless the Jenkins and van Kerm decomposition allows us to explore whether policy 
changes are altering the ranking of farms or merely changing their relative incomes. 
59 The large farms in Scotland may be partially explained by mountainous terrain and the quality of this 
land may not be high. 
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the average FNVA is highest in Scotland, and lowest in Ireland, this is partially 

due to variation in farm sizes across the countries. The average FNVA per 

hectare are similar for Ireland (€505) Northern Ireland (€433) and Wales 

(€479), while for Scotland it is much lower (€234).  

Table 4.1: Summary Statistics for key variables by country in 2008. 

    

Total UAA 

(hectares) FNVA Market Income Pillar 1 Pillar 2 

Regions No. obs. Mean Std. dev. Mean Std. dev. Mean Std. dev. Mean Std. dev. Mean Std. dev. 

                        

Ireland 106,267 46 (39) 23,244 (34,555) 2,837 (27,600) 13,948 (13,359) 6,459 (5,682) 

Northern 

Ireland 9,270 81 (83) 35,086 (37,041) 4,692 (32,147) 24,377 (17,850) 6,017 (8,087) 

Scotland 10,977 324 (607) 75,680 (89,524) 11,181 (79,822) 49,683 (35,632) 14,816 (16,521) 

England 46,650 142 (140) 94,986 (133,768) 46,877 (111,336) 38,194 (36,083) 9,915 (17,236) 

Wales 8,125 132 (113) 63,225 (65,615) 11,513 (57,340) 41,153 (26,641) 10,560 (13,167) 

  

 

                

 

  

Total 181,289 93 (185) 47,277 (83,933) 15,158 (67,655) 24,104 (26,996) 8,015 (11,343) 
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Table 4.2: Average FNVA per hectare and proportion of farms by farm system across the UK and Ireland 

System: Ireland Northern Ireland Scotland England Wales Total 

  

Percent of 

Farms 

Average 

FNVA per 

hectare 

Percent of 

Farms 

Average 

FNVA per 

hectare 

Percent of 

Farms 

Average 

FNVA per 

hectare 

Percent of 

Farms 

Average 

FNVA per 

hectare 

Percent of 

Farms 

Average 

FNVA per 

hectare 

Percent of 

Farms 

Average 

FNVA per 

hectare 

Cereals, Oilseed and Protein crops 3.2 €486 1.05 €406 17.46 €495 33.16 €585 1.35 €136 11.58 €568 

Other  field crops   0.25 €1,425 1.24 €1,178 11.81 €661 12.51 €851 0.74 €624 4.18 €823 

Horticulture   0 . 0 . 0 . 0.96 €8,744 0 . 0.25 €8,744 

Orchards -  Fruits  0 . 0 . 0 . 1.86 €2,467 0 . 0.48 €2,467 

Permanent Crops Combined   0 . 0 . 0 . 0.67 €7,166 0 . 0.17 €7,166 

Dairy   17.99 €1,025 29.59 €812 11.92 €1,112 17.81 €1,219 23.13 €1,184 18.4 €1,097 

Sheep and goats 19.93 €261 25.07 €218 20.53 €54 14.22 €306 59.9 €322 20.55 €197 

Cattle   55.37 €375 38.67 €381 27.01 €236 6.78 €404 11.52 €388 38.33 €357 

Mixed crops   0 . 0 . 0 . 1.99 €623 0 . 0.51 €623 

Mixed livestock   0.1 €172 1.53 €894 0 . 0.99 €985 0.21 €438 0.4 €853 

Mixed crops and livestock   3.16 €442 2.85 €731 11.26 €413 9.06 €566 3.15 €377 5.15 €513 

  

            Total 100 €505 100 €433 100 €234 100 €669 100 €479 100 €509 
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Farms in England appear to be more profitable, earning an average of €669 per 

hectare. In most of the countries, market income represents between 12% and 

18% of FNVA, Pillar 1 payments between 60% and 69% and Pillar 2 payments 

contribute between 17% and 28%. However, in England the contribution of 

market income rises to 49.4%, with Pillar 1 and Pillar 2 payments contributing 

40.2% and 10.4% respectively - again pointing to superior economic 

performance in England than in the other countries. This superior performance 

is largely attributable to the higher proportion of farms involved in Tillage and a 

lower proportion involved  in Cattle systems (Table 4.2). 

As an initial means by which to investigate the effects of the various reform 

regimes, I divide farms into deciles based on their Total UAA in the baseline 

(2008) and examine how the share of FNVA and Pillar 1 payments that accrue 

to farms in each decile changes under each of the reform regimes. A similar 

analysis is conducted using deciles of baseline FNVA and baseline Pillar 1 

payments. Results for Ireland are discussed here but the general pattern of 

results is similar across the countries.60 

The top panel of Figure 4.1 compares the distribution of Pillar 1 subsidies under 

each reform regime to the distribution of Total UAA and of Pillar 1 payments in 

the baseline. The strong link between Pillar 1 payments and Total UAA since the 

Fischler reforms is evident. This link is reinforced under regimes 1 to 3 which 

consist of flat per hectare payments; interestingly there is little difference 

between payments determined at a national level (Regime 1) and those at a 

NUTS3 level (Regime 3). This appears to be true of most countries with the 

exception of Scotland, suggesting that only in Scotland does the distribution of 

farm sizes tends to differ across NUTS3 regions. The flat rate per farm regimes 

(Regimes 4 to 6) would break the link between Total UAA and Pillar 1 payments 

and again whether a national or NUTS3 regional approach is adopted has little 

impact in any of the countries.  

 

                                                        
60 Tables A1 to A15 show the numerical results for each of the countries. Tables A16 to A18 show the 
average values of Pillar 1 payments and FNVA received by each decile of Total UUA, FNVA and Pillar 1 
payments respectively for Ireland. Similar tables for the other countries are available from the authors on 
request. 
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Figure 4.1: Share of Pillar 1 payments and FNVA by Deciles of Total UAA (Ireland) 

 

The bottom panel of Figure 4.1 examines how these changes impact on the 

distribution of FNVA. Comparing the baseline Total UAA to baseline FNVA 

reveals that farms’ shares of FNVA tend to be closely related to their shares of 

Total UAA under the existing SPS. The move towards a flat rate per hectare does 

not appear to lead to large redistribution of FNVA across farm sizes, while flat 

rate per farm payments do involve significant redistribution although the 
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equalisation observed in Panel 1 is tempered by the other components of FNVA 

(Market Income and Pillar 2 payments).  

Figure 4.2: Share of Pillar 1 payments and FNVA by Deciles of Total UAA (Ireland) 

 

In Figure 4.2 I repeat the above analysis using deciles of FNVA, in the baseline 

(SPS scheme) one can see that the top 3 deciles of FNVA receive almost 60% of 

Pillar 1 subsidies. Under flat rate per hectare payments, the distribution is not 

subject to dramatic changes with these farms still receiving approximately 50% 

of Pillar 1 payments (Regimes 1 to 3), unlike the flat rate per farm regimes (4 to 
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6), where each farm receives an equal share of payments. Again the spatial level 

at which payments are determined makes little difference in any of the 

countries. In the bottom panel of Figure 4.2 one can see that the top 30% of 

farms, in terms of FNVA, receive approximately 75% of FNVA in the baseline. 

Flat rate per hectare payments reduce this to approximately 70% while flat rate 

per farm payments reduce this to approximately 60%. Thus even a fairly 

extreme redistribution of Pillar 1 payments (Regimes 4 to 6) is not sufficient to 

lead to dramatic equalisation of farm incomes. 

Figure 4.3: Share of Pillar 1 payments and FNVA by Deciles of Pillar 1 Payments (Ireland) 
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Figure 4.3 stratifies the farms in terms of the level of Pillar 1 payments they 

receive, in the top panel one can see that under the SPS, the top 20% of 

recipients receive over 50% of total Pillar 1 payments in Ireland61, while the 

lowest 20% of recipients receive just 4%62.  Under the flat rate per hectare 

regimes the top 20% of recipients would receive between 38.4% and 40.6%, 

while the bottom 20% of recipients would receive 7.1% and 7.6%. Under the 

flat rate per farm regimes the top 20% of recipients would receive between 

20% and 22.9%, while the bottom 20% of recipients would receive 18.3% and 

20.1% of total Pillar 1 payments. This illustrates the increased equalisation 

associated with flat rate per farm payments compared to the less dramatic 

impact of per hectare payments. The similarity of payment shares in the 

National and NUTS3 regional regimes highlights the limited impact that region 

based payments will have on increasing equality at an aggregate level. 

Figure 4.4: Aggregate gain/loss for each farm system across reform regimes by country. 

 

                                                        
61 The corresponding figures in the other countries are: 34.1% for Northern Ireland, 43.3% for Scotland, 
47.6% for England and 39.4% for Wales. 
62 The corresponding figures in the other countries are: 8.1% for Northern Ireland, 6.7% for Scotland, 5% 
for England and 8% for Wales. 
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Figure 4.4 presents the aggregate gain/loss within each farm system for each 

country under each of the 6 regimes. It reveals that the scale of redistribution 

across farm types is country specific although it appears to be the case that 

under the flat rate per hectare regimes sheep/goat farms tend to be large 

beneficiaries at the expense of crop/cattle farms while under the flat rate per 

farm regimes there is more heterogeneity across countries in terms of the 

impact on farms systems. However, it is important to bear in mind that Figure 

4.4 presents the aggregate impact across all farms within a sector and hence 

may disguise large gains/losses to individual farms within a system. 

4.7.1 Inequality and Mobility Measures 

Table 4.3 presents the Gini coefficients for Pillar 1 payments and FNVA in the 

baseline and under each of the regimes for each country. The corresponding 

Lorenz curves are shown in Figures A4.1 to A4.8. The Gini coefficient of FNVA 

(Pillar 1 payments) can be interpreted as the average difference in FNVA (Pillar 

1 payments) of two farms in the population relative to the average FNVA (Pillar 

1 payments). 

Table 4.3: Gini coefficients for Pillar 1 subsidies and FNVA under different reform regimes across 

countries. 

  Gini Coefficient for FNVA Gini Coefficient for Pillar 1 Payments 

Regime Ireland 

Northern 

Ireland Scotland England Wales Ireland 

Northern 

Ireland Scotland England Wales 

0 0.63 0.52 0.58 0.56 0.44 0.46 0.34 0.36 0.42 0.32 

1 0.60 0.57 0.69 0.57 0.44 0.39 0.41 0.58 0.43 0.35 

2 0.60 0.57 0.66 0.57 0.44 0.39 0.41 0.53 0.43 0.35 

3 0.61 0.57 0.63 0.57 0.43 0.41 0.41 0.50 0.43 0.34 

4 0.45 0.43 0.46 0.46 0.36 0.00 0.00 0.00 0.00 0.00 

5 0.46 0.43 0.47 0.47 0.36 0.06 0.00 0.05 0.11 0.01 

6 0.48 0.43 0.48 0.47 0.36 0.15 0.00 0.14 0.14 0.06 

 

 In Table 4.3 one see that under the existing regime (baseline) there is very high 

inequality in FNVA, albeit somewhat lower in Wales. Pillar 1 payments are more 

equally distributed in all off the countries suggesting that they may serve to  

reduce inequality, although this will be revisited more formally using 

decomposition analysis. Turning to the reform regimes, one finds that per 
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hectare payments (Regimes 1 to 3) reduce the inequality of Pillar 1 payments in 

Ireland but surprisingly, increase this inequality in the other regions. This leads 

these reforms to increase inequality in FNVA. While surprising, this could be 

explained by the distribution of Total UAA being less equal than the baseline 

distribution of Pillar 1 payments hence an increase in the linkage between 

payments and Total UAA will increase inequality. In general the spatial level at 

which payments are determined has little impact on inequality except in 

Scotland. On the other hand, determining payments based on a flat rate per 

farm (Regimes 4 to 6) dramatically decreases inequality of Pillar 1 payments in 

all countries and leads to an associated reduction in inequality in FNVA. 

As a simple means by which to assess the extent to which the reforms alter 

farms’ relative positions in the income distribution I adopt some methods 

commonly used to measure income mobility – transition matrices, the 

immobility ratio and the average jump (Atkinson, Bourguignon and Morrisson, 

1992). The focus here is on the Immobility Ratio and the Average Jump (Table 

4.4). The Immobility Ratio points to considerable inertia in the distribution of 

FNVA under each of the reform regimes with less than 13% of farms moving by 

2 or more quintiles following the reforms, while the Average Jump similarly 

point to a lack of change following reform albeit higher mobility is observed 

under farm based payments than hectare based payments. Thus even fairly 

dramatic changes to Pillar 1 payments will have a more muted impact on the 

distribution of FNVA. 

Table 4.4: Measures of mobility induced by various reform regimes 

  Immobility Ratio Average Jump 

Regime Ireland 

Northern 

Ireland Scotland England Wales Ireland 

Northern 

Ireland Scotland England Wales 

0 100.0% 100.0% 100.0% 100.0% 100.0% 0.00 0.00 0.00 0.00 0.00 

1 96.5% 95.1% 87.0% 99.0% 94.6% 0.37 0.45 0.63 0.17 0.36 

2 96.3% 95.1% 89.7% 99.1% 94.9% 0.37 0.45 0.60 0.17 0.40 

3 97.6% 95.1% 90.6% 99.2% 95.4% 0.35 0.45 0.57 0.17 0.38 

4 91.7% 94.2% 92.7% 97.8% 90.6% 0.61 0.55 0.53 0.32 0.59 

5 89.6% 94.2% 91.1% 97.9% 90.7% 0.61 0.55 0.55 0.33 0.60 

6 87.4% 94.2% 91.5% 97.9% 89.8% 0.63 0.55 0.56 0.33 0.57 

 

 



105 
 

4.7.2 Lerman and Yitzhaki Decompositions 

To understand the role played by Pillar 1 payments in farm income inequality,  

the Gini coefficient for FNVA for each country is decomposed using the L-Y 

decomposition. Table 4.5 reveals the results for the baseline scenarios. With the 

exception of England (49%), market income tends to contribute a very small 

share of FNVA, ranging from 12% in Ireland to 18% in Wales. This is much 

lower than the level reported by Severini and Tantari (2013a) for Italy of 

80.9%. As a result, Pillar 1 subsidies contribute a much larger proportion of 

FNVA in this study - between 60% and 70% in most of the countries considered 

although for England the figure drops to 40%. Pillar 2 subsidies account for a 

much larger proportion of FNVA in the UK (between 10% and 20%) and Ireland 

(28%) than previously observed in Italy (1.6%). Thus agriculture in the UK and 

Ireland appears to be more heavily reliant on the CAP than Italy and prima facie 

one would expect to observe a larger impact from any potential reforms to the 

system.  

Table 4.5: Lerman and Yitzhaki (1985) decomposition of baseline Gini 

Country Source Sk Gk Rk   Share % Change 

Ireland Total Income 100% 0.6264 1   100% 0.00% 

Ireland Market Income 12.20% 3.6788 0.7986   57.24% 45.04% 

Ireland Pillar 1 60.01% 0.4584 0.8005   35.16% -24.85% 

Ireland Pillar 2 27.79% 0.4744 0.3613   7.6% -20.18% 

Northern Ireland Total Income 100% 0.5165 1   100% 0.00% 

Northern Ireland Market Income 13.37% 3.3596 0.766   66.63% 53.26% 

Northern Ireland Pillar 1 69.48% 0.3391 0.6093   27.8% -41.68% 

Northern Ireland Pillar 2 17.15% 0.5833 0.2876   5.57% -11.58% 

Scotland Total Income 100% 0.5819 1   100% 0.00% 

Scotland Market Income 14.77% 3.3145 0.8081   68.01% 53.23% 

Scotland Pillar 1 65.65% 0.3627 0.6807   27.86% -37.79% 

Scotland Pillar 2 19.58% 0.5523 0.2227   4.14% -15.44% 

England Total Income 100% 0.5637 1   100% 0.00% 

England Market Income 49.35% 0.9141 0.9065   72.55% 23.20% 

England Pillar 1 40.21% 0.4202 0.7245   21.72% -18.49% 

England Pillar 2 10.44% 0.6737 0.4591   5.73% -4.71% 

Wales Total Income 100% 0.4674 1   100% 0.00% 

Wales Market Income 18.21% 2.2384 0.7809   68.1% 49.89% 

Wales Pillar 1 65.09% 0.3154 0.6369   27.97% -37.12% 

Wales Pillar 2 16.70% 0.549 0.2002   3.93% -0.1277 
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The concentration of support payments (Pillar 1 and Pillar 2) with respect to 

FNVA is much lower in the UK and Ireland than the concentration of Market 

Income, where the presence of many farms earning negative incomes inflates 

the Gini to be much greater than 1 in all countries except England. Pillar 1 

payments display fairly high correlation with FNVA (0.6 to 0.8), suggesting that 

for Pillar 1 payments the equalizing impact on FNVA is attributable largely to its 

lower concentration. This explains why in Column 7 of Table 4.5, given their 

large share in FNVA in most of the countries, Pillar 1 payments have a smaller 

share in explaining the inequality of FNVA (between 22% and 38%). Pillar 2 

payments are less correlated (0.2 to 0.46), and hence their share of inequality is 

low (3.9% to 7.6%). 

Next I explore the L-Y decomposition under each of the reform regimes. Table 

4.6 reports the results pertaining to Pillar 1 payments (Table 4.3 provides the 

associated Gini coefficients for FNVA for comparison).63 A move toward per 

hectare payments slightly reduces the share of Pillar 1 payments in inequality 

for Ireland but slightly increases it for England and Wales. A more dramatic 

increase is observed for Northern Ireland and particularly Scotland and this 

appears to be a combination of increased correlation (Rk) between Pillar 1 

payments and FNVA and increased inequality in payment levels (Gk) following 

the reforms. Nonetheless, the elasticity of FNVA Gini with respect to a 1% 

change in Pillar 1 payments is negative and relatively large for each country 

showing that the pillar 1 payments reduce farm income inequality. The limited 

impact of the spatial level at which payment rates are determined for most 

countries (with the exception of Scotland) is once again evident. Turning to the 

farm based payments, the Gini coefficients are zero when payments are 

determined at a national level since each farm receives an equal payment. That 

noted, even when payments are determined at a NUTS3 level the Gini 

coefficient remains very low. This suggests that there would not be much 

heterogeneity in terms of payment levels across the different regions within a 

country. The elasticities show that flat rate payments have a much larger impact 

on reducing inequality than hectare based payments as one would expect. 

                                                        
63 The full results for each country/regime are available from the authors on request. 
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Table 4.6: Impact of reform regimes on Pillar 1 payment contribution in Lerman and Yitzhaki 

(1985) decomposition by country 

Regime: 

Pillar 1 

Payments Ireland 

Northern 

Ireland Scotland England Wales 

0 Gk 0.4584 0.3391 0.3627 0.4202 0.3154 

0 Rk 0.8005 0.6093 0.6807 0.7245 0.6369 

0 Share 35.16% 27.80% 27.86% 21.72% 27.97% 

0 Elasticity -24.85% -41.68% -37.79% -18.49% -37.12% 

1 Gk 0.3929 0.4053 0.5849 0.4298 0.349 

1 Rk 0.7858 0.7191 0.793 0.7343 0.6044 

1 Share 30.73% 35.36% 44.12% 22.38% 29.20% 

1 Elasticity -29.28% -34.12% -21.52% -17.83% -35.89% 

2 Gk 0.3948 0.4053 0.5345 0.4281 0.3472 

2 Rk 0.7875 0.7191 0.7546 0.7318 0.6023 

2 Share 30.88% 35.36% 40.27% 22.23% 29.13% 

2 Elasticity -29.13% -34.12% -25.38% -17.98% -35.96% 

3 Gk 0.4111 0.4053 0.5043 0.4277 0.3389 

3 Rk 0.7901 0.7191 0.7135 0.7315 0.6004 

3 Share 31.97% 35.36% 37.43% 22.22% 28.58% 

3 Elasticity -28.04% -34.12% -28.22% -17.99% -36.51% 

4 Gk 0 0 0 0 0 

4 Rk 0 0 0 0 0 

4 Share 0.00% 0.00% 0.00% 0.00% 0.00% 

4 Elasticity -60.01% -69.48% -65.65% -40.21% -65.09% 

5 Gk 0.0624 0 0.0527 0.1098 0.0063 

5 Rk 0.3417 0 0.2033 0.2162 -0.0367 

5 Share 2.76% 0.00% 1.50% 2.05% -0.04% 

5 Elasticity -57.25% -69.48% -64.15% -38.16% -65.13% 

6 Gk 0.1523 0 0.1409 0.1385 0.056 

6 Rk 0.4286 0 0.3347 0.2588 0.0872 

6 Share 8.19% 0.00% 6.42% 3.08% 0.82% 

6 Elasticity -51.82% -69.48% -59.23% -37.13% -64.27% 

 

4.7.3 Jenkins and van Kerm Decompositions 

The decomposition approach of Jenkins and van Kerm is applied to explore 

whether the proposed reforms lead to movement of farms within the income 

distribution, captured by the re-ranking term, R. The progressivity term 

captures whether the regime change serves to transfer subsidies towards 

poorer farms. With the exception of Northern Ireland (P<0), the reforms are 

progressive (P>0) in all regimes. Thus poorer farms under the baseline tend to 
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benefit from the reforms. In Northern Ireland, the changes tend to be slightly 

regressive. However, in all of the countries the reforms lead to a re-ranking of 

farms and in the cases of Northern Ireland, Scotland England and Wales, this re-

ranking is sufficient to increase the overall level of inequality of FNVA following 

reforms involving per-hectare payments. In the case of farm-based payments 

the progressivity of the reforms is sufficient to outweigh the re-ranking, leading 

inequality to decrease overall. 

Table 4.7: Jenkins and van Kerm (1985) decomposition by country 

    FNVA 

Country Statistic 

National 

flat rate 

per hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 

flat rate 

per farm 

NUTS3 flat 

rate per 

farm 

Ireland Change in Gini -0.023 -0.022 -0.017 -0.173 -0.163 -0.148 

Ireland R-component 0.035 0.035 0.030 0.047 0.049 0.051 

Ireland P-component 0.058 0.057 0.046 0.220 0.212 0.199 

Northern Ireland Change in Gini 0.056 0.056 0.056 -0.091 -0.091 -0.091 

Northern Ireland R-component 0.051 0.051 0.051 0.052 0.052 0.052 

Northern Ireland P-component -0.005 -0.005 -0.005 0.144 0.144 0.144 

Scotland Change in Gini 0.108 0.076 0.049 -0.118 -0.114 -0.100 

Scotland R-component 0.200 0.142 0.116 0.044 0.045 0.044 

Scotland P-component 0.092 0.066 0.067 0.162 0.159 0.143 

England Change in Gini 0.003 0.003 0.003 -0.104 -0.099 -0.095 

England R-component 0.013 0.011 0.010 0.018 0.019 0.019 

England P-component 0.009 0.008 0.008 0.122 0.118 0.114 

Wales Change in Gini 0.003 0.000 -0.004 -0.081 -0.081 -0.081 

Wales R-component 0.046 0.044 0.040 0.050 0.050 0.048 

Wales P-component 0.043 0.045 0.044 0.131 0.131 0.129 

 

4.8 Discussion and Conclusions 

The agricultural sector in Europe is heavily reliant on support payments under 

the Common Agricultural Policy to ensure financial viability. This is illustrated 

by the fact that approximately 66% of Irish farms, 57% of Northern Irish, 58% 

of Scottish, 27% of English and 54% of Welsh farms made negative market 

incomes in 2008, while after including Pillar 1 and Pillar 2 payments, only 

approximately 9% of Irish farms, 5% of Northern Irish, 10% of Scottish, 6% of 

English and 3% of Welsh farms reported negative FNVA. Initially, this support 

took the form of market based supports, however since the Fischler reforms 
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payments have been made through the Single Payment Scheme (SPS) or the 

Single Area Payment (SAP) scheme. However, the SPS and SAP systems of 

payments, have led to a situation where there is great heterogeneity across 

member states in terms of the level of support per hectare provided to farms. 

Even within Member States there is the potential for considerable variation in 

payment levels under the Historic regime of the SPS.  In October 2011, the 

European Commission presented a proposition for reform of the CAP after 2013 

a key feature of this proposal is that a Basic Payment Scheme (BPS) is to replace 

the existing SPS and the SAP schemes.  Under the `full convergence’ formula of 

the BPS, farms would receive a flat rate per hectare. This chapter explores the 

potential impact of this change on farm income inequality in Ireland and the UK. 

Furthermore this chapter also explores the impact that a more dramatic reform, 

flat rate farm based payments, would have on inequality. 

Under the SPS, there is considerable farm income inequality, as evidenced by 

the fact that in Ireland the top 3 deciles of FNVA receive almost 60% of Pillar 1 

subsidies and approximately 75% of FNVA. Under flat rate per hectare 

payments, the distribution is not subject to dramatic changes with these farms 

still receiving approximately 50% of Pillar 1 payments and approximately 70% 

of FNVA. This contrasts with the flat rate per farm regimes, where each farm 

receives an equal share of Pillar 1 payments. However even with flat rate per 

farm payments, the share of FNVA accruing to the top 3 deciles based on FNVA 

is still approximately 60%. Thus even a fairly extreme redistribution of Pillar 1 

payments (i.e. a flat rate per farm) is not sufficient to lead to dramatic 

equalisation of farm incomes. Whether payments are determined at a national 

level or at NUTS2 or NUTS3 level leaves the results largely unchanged in most 

countries although in Scotland the spatial level matters somewhat.  

The scale of redistribution across farm types is country specific although it 

appears to be the case that under the flat rate per hectare regimes sheep/goat 

farms tend to be large beneficiaries at the expense of crop/cattle farms while 

under the flat rate per farm regimes there is more heterogeneity across 

countries in terms of the impact on farms systems. However, reported results 
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aggregate impacts across all farms within a sector and hence may disguise large 

gains/losses to individual farms within a system/region. 

Under the existing SPS there is high inequality in FNVA, with the Gini 

coefficients ranging between 0.44 to 0.63 across the countries, with Ireland 

exhibiting the greatest inequality and Wales the lowest. The inequality of Pillar 

1 payments is considerably lower ranging from 0.32 to 0.46. Based on the 

Lerman-Yitzhaki decomposition, inequality of Pillar 1 payments explains 

between 22% and 35% of the inequality in FNVA depending on the country 

considered, while market income contributes between 57% and 73% with Pillar 

2 payments contributing 3.9% to 7.6%. 

By recalculating the Gini coefficients under each regime, I find that  per hectare 

payments reduce the inequality of Pillar 1 payments in Ireland but surprisingly, 

increase this inequality in the other regions (Northern Ireland, Scotland, 

England and Wales). This leads these reforms to increase inequality in FNVA. 

While surprising, this could be explained by the distribution of Total UAA being 

less equal than the baseline distribution of Pillar 1 payments hence an increase 

in the linkage between payments and Total UAA will increase inequality. When 

payments are determined on a per-farm basis they serve to reduce the 

inequality of FNVA although significant inequality persists, with the Gini 

coefficients under this regime ranging from 0.36 to 0.46 compared to 0.44 to 

0.63 under the baseline.  

With the exception of Northern Ireland, all of the reform regimes are 

progressive. Thus poorer farms under the SPS tend to benefit from the reforms. 

In Northern Ireland, the changes tend to be slightly regressive. However, in all 

of the countries the reforms lead to a re-ranking of farms and in the cases of 

Northern Ireland, Scotland England and Wales, this re-ranking is sufficient to 

increase the overall level of inequality of FNVA following reforms involving per-

hectare payments. In the case of farm-based payments the progressivity of the 

reforms is sufficient to outweigh the re-ranking leading inequality to decrease 

overall in all countries. 
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In conclusion, movement towards flat rate per hectare payments does not 

uniformly decrease inequality of FNVA in contrast to what one may anticipate a 

priori, in fact in Scotland the inequality of FNVA increases in this analysis. Under 

the proposals the sheep/goat system tends to benefit in all of the countries 

while the extent to which particular systems lose varies across countries but 

typically involves specialist cattle, dairy and specialist cereal, oilseed and crop  

systems. As one might expect, there is more heterogeneity in terms of 

gains/losses under the flat rate per farm regimes. However some caution is 

required since the analysis by system is based on aggregate results and may 

disguise large losses/gains for some operators within these systems.  

 

It should be noted that in this chapter the focus throughout is on the inequality 

of the income generated by the farm enterprise, as captured by FNVA, rather 

than on the distribution of farm household welfare. While this is an interesting 

avenue for future research, consideration of household welfare requires 

assumptions to be made regarding the farm household utility function and a 

decision regarding the appropriate equivalisation scale to use for income.  Off-

farm income is also not available in the FADN dataset so any measure of farm 

household welfare is likely to be seriously biased. 
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4.9 Appendix 

Table A4.1: Percentage Share of Total UAA, FNVA and Pillar 1 Subsidies by Deciles of Total UAA in 2008 Across Reform Regimes (Ireland) 

 

Baseline Baseline 

National 

flat rate 

per 

hectare 

NUTS2 

flat rate 

per 

hectare 

NUTS3 

flat rate 

per 

hectare 

National 

flat rate 

per farm 

NUTS2 

flat rate 

per farm 

NUTS3 

flat rate 

per farm Baseline 

National 

flat rate 

per 

hectare 

NUTS2 

flat rate 

per 

hectare 

NUTS3 

flat rate 

per 

hectare 

National 

flat rate 

per farm 

NUTS2 

flat rate 

per farm 

NUTS3 

flat rate 

per farm 

Deciles of 

Total UAA Total UAA Pillar 1 Subsidies Farm Net Value Added 

1 2.2 2.0 2.2 2.2 2.2 10.0 9.7 9.4 1.1 1.2 1.2 1.1 5.8 5.6 5.5 

2 3.5 3.4 3.5 3.5 3.3 10.0 9.9 9.1 2.2 2.2 2.2 2.1 6.1 6.0 5.6 

3 4.8 4.6 4.8 4.8 4.7 10.1 9.9 9.5 3.1 3.2 3.1 3.1 6.3 6.2 6.0 

4 6.0 6.1 6.0 5.9 5.9 10.0 9.9 10.1 4.8 4.7 4.7 4.7 7.1 7.1 7.2 

5 7.3 7.6 7.3 7.2 7.1 10.0 9.9 9.9 6.0 5.8 5.8 5.7 7.5 7.4 7.4 

6 8.7 8.5 8.7 8.6 8.4 10.1 10.0 9.6 8.1 8.2 8.2 8.0 9.1 9.0 8.8 

7 9.9 10.7 9.9 9.9 10.0 9.9 10.1 10.3 11.2 10.8 10.8 10.9 10.8 10.9 11.0 

8 12.5 13.2 12.5 12.4 12.7 10.0 10.0 10.5 13.9 13.5 13.5 13.7 12.0 12.0 12.3 

9 15.7 17.6 15.7 15.8 16.2 9.9 10.3 10.9 19.8 18.6 18.7 19.0 15.2 15.4 15.8 

10 29.6 26.2 29.6 29.6 29.6 10.0 10.3 10.8 29.8 31.9 31.9 31.9 20.1 20.3 20.6 
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Table A4.2: Percentage Share of Total UAA, FNVA and Pillar 1 Subsidies by Deciles of Total UAA in 2008 Across Reform Regimes (Ireland)  

 

 

 

 

 

 

  Baseline Baseline 

National 

flat rate 

per 

hectare 

NUTS2 

flat rate 

per 

hectare 

NUTS3 

flat rate 

per 

hectare 

National 

flat rate 

per farm 

NUTS2 

flat rate 

per farm 

NUTS3 

flat rate 

per farm Baseline 

National 

flat rate 

per 

hectare 

NUTS2 

flat rate 

per 

hectare 

NUTS3 

flat rate 

per 

hectare 

National 

flat rate 

per farm 

NUTS2 

flat rate 

per farm 

NUTS3 

flat rate 

per farm 

Deciles of  

FNVA Total UAA Pillar 1 Subsidies Farm Net Value Added 

1 5.7 4.2 5.7 5.6 5.7 10.1 9.8 10.2 -1.7 -0.8 -0.8 -0.8 1.9 1.7 1.9 

2 4.4 3.6 4.4 4.3 4.1 10.0 9.9 9.1 1.0 1.5 1.5 1.3 4.9 4.8 4.3 

3 5.7 4.5 5.7 5.7 5.4 10.0 9.7 9.3 2.0 2.7 2.7 2.6 5.3 5.1 4.9 

4 6.6 5.7 6.6 6.6 6.4 10.0 10.0 9.9 3.2 3.7 3.7 3.6 5.8 5.8 5.7 

5 7.9 6.1 7.9 7.8 7.3 10.0 9.8 8.9 4.5 5.5 5.5 5.1 6.8 6.6 6.1 

6 9.4 7.4 9.4 9.4 9.0 10.0 9.8 9.7 6.3 7.5 7.4 7.2 7.8 7.7 7.6 

7 11.5 10.5 11.5 11.4 11.3 10.0 9.9 10.0 8.7 9.3 9.3 9.2 8.4 8.3 8.4 

8 12.5 13.2 12.5 12.5 12.8 10.0 10.1 10.4 12.6 12.2 12.2 12.3 10.7 10.7 10.9 

9 16.8 18.9 16.8 16.9 17.1 10.0 10.6 11.2 19.4 18.1 18.2 18.3 14.0 14.4 14.8 

10 19.6 25.8 19.6 19.7 21.1 10.0 10.5 11.4 44.0 40.3 40.4 41.2 34.5 34.8 35.4 
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Table A4.3: Percentage Share of Total UAA, FNVA and Pillar 1 Subsidies by Deciles of Pillar 1 Subsidies in 2008 Across Reform Regimes (Ireland) 

 

Baseline Baseline 

National 

flat rate 

per 

hectare 

NUTS2 

flat rate 

per 

hectare 

NUTS3 

flat rate 

per 

hectare 

National 

flat rate 

per farm 

NUTS2 

flat rate 

per farm 

NUTS3 

flat rate 

per farm Baseline 

National 

flat rate 

per 

hectare 

NUTS2 

flat rate 

per 

hectare 

NUTS3 

flat rate 

per 

hectare 

National 

flat rate 

per farm 

NUTS2 

flat rate 

per farm 

NUTS3 

flat rate 

per farm 

Deciles of 

Pillar 1 Total UAA Pillar 1 Subsidies Farm Net Value Added 

1 3.5 1.3 3.5 3.5 3.3 10.0 10.0 9.6 1.1 2.5 2.5 2.3 6.4 6.3 6.1 

2 4.1 2.7 4.1 4.1 3.8 10.1 9.7 8.8 2.1 3.0 2.9 2.8 6.5 6.3 5.8 

3 5.7 3.7 5.7 5.7 5.5 10.0 9.6 9.1 2.6 3.8 3.8 3.6 6.4 6.1 5.9 

4 7.4 4.9 7.4 7.4 7.1 10.0 9.9 9.9 3.9 5.4 5.4 5.3 7.0 6.9 6.9 

5 8.2 6.3 8.2 8.2 7.7 10.0 10.0 9.5 5.0 6.2 6.2 5.9 7.2 7.2 7.0 

6 9.6 7.9 9.6 9.6 9.1 10.0 10.1 9.7 7.4 8.4 8.4 8.1 8.7 8.7 8.4 

7 11.4 10.1 11.4 11.4 11.0 10.0 10.1 9.8 10.8 11.7 11.7 11.4 10.8 10.9 10.7 

8 11.7 13.1 11.7 11.8 12.0 10.0 10.2 10.8 14.5 13.8 13.8 13.9 12.7 12.8 13.2 

9 15.4 18.1 15.4 15.5 16.0 10.0 10.4 11.3 20.6 18.9 19.0 19.3 15.7 15.9 16.5 

10 23.0 32.1 23.0 23.0 24.6 10.0 10.2 11.6 31.9 26.5 26.5 27.4 18.7 18.8 19.6 
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Table A4.4: Percentage Share of Total UAA, FNVA and Pillar 1 Subsidies by Deciles of Total UAA in 2008 Across Reform Regimes (Northern Ireland) 

 

Baseline Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm 

Decile of 

Total UAA Total UAA Pillar 1 Subsidies Farm Net Value Added 

1 3.2 5.1 3.2 3.2 3.2 10.9 10.9 10.9 3.8 2.5 2.5 2.5 7.8 7.8 7.8 

2 3.5 5.6 3.5 3.5 3.5 9.1 9.1 9.1 5.1 3.7 3.7 3.7 7.6 7.6 7.6 

3 4.7 6.6 4.7 4.7 4.7 10.0 10.0 10.0 6.4 5.0 5.0 5.0 8.7 8.7 8.7 

4 5.5 7.3 5.5 5.5 5.5 10.0 10.0 10.0 7.5 6.3 6.3 6.3 9.4 9.4 9.4 

5 7.1 8.5 7.1 7.1 7.1 10.5 10.5 10.5 8.3 7.4 7.4 7.4 9.8 9.8 9.8 

6 8.5 10.2 8.5 8.5 8.5 10.7 10.7 10.7 10.9 9.7 9.7 9.7 11.3 11.3 11.3 

7 8.3 10.2 8.3 8.3 8.3 8.9 8.9 8.9 11.0 9.7 9.7 9.7 10.1 10.1 10.1 

8 11.5 12.6 11.5 11.5 11.5 9.9 9.9 9.9 13.2 12.5 12.5 12.5 11.3 11.3 11.3 

9 15.2 14.4 15.2 15.2 15.2 10.0 10.0 10.0 12.3 12.8 12.8 12.8 9.2 9.2 9.2 

10 32.5 19.7 32.5 32.5 32.5 9.9 9.9 9.9 21.6 30.5 30.5 30.5 14.8 14.8 14.8 
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Table A4.5: Percentage Share of Total UAA, FNVA and Pillar 1 Subsidies by Deciles of Total UAA in 2008 Across Reform Regimes (Northern Ireland)  

 

Baseline Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm 

Deciles of 

FNVA Total UAA Pillar 1 Subsidies Farm Net Value Added 

1 5.9 6.1 5.9 5.9 5.9 10.6 10.6 10.6 -0.9 -1.1 -1.1 -1.1 2.2 2.2 2.2 

2 6.0 6.9 6.0 6.0 6.0 9.6 9.6 9.6 1.8 1.2 1.2 1.2 3.7 3.7 3.7 

3 8.8 7.9 8.8 8.8 8.8 10.0 10.0 10.0 3.5 4.2 4.2 4.2 5.0 5.0 5.0 

4 7.7 7.9 7.7 7.7 7.7 10.1 10.1 10.1 4.8 4.6 4.6 4.6 6.3 6.3 6.3 

5 6.9 7.6 6.9 6.9 6.9 10.5 10.5 10.5 6.4 5.9 5.9 5.9 8.4 8.4 8.4 

6 9.4 7.8 9.4 9.4 9.4 9.6 9.6 9.6 7.6 8.8 8.8 8.8 8.8 8.8 8.8 

7 9.7 10.7 9.7 9.7 9.7 10.0 10.0 10.0 10.4 9.7 9.7 9.7 9.9 9.9 9.9 

8 12.5 11.1 12.5 12.5 12.5 10.1 10.1 10.1 13.8 14.8 14.8 14.8 13.1 13.1 13.1 

9 14.1 15.0 14.1 14.1 14.1 9.9 9.9 9.9 18.9 18.3 18.3 18.3 15.3 15.3 15.3 

10 19.1 19.2 19.1 19.1 19.1 9.8 9.8 9.8 33.8 33.8 33.8 33.8 27.3 27.3 27.3 
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Table A4.6: Percentage Share of Total UAA, FNVA and Pillar 1 Subsidies by Deciles of Pillar 1 Subsidies in 2008 Across Reform Regimes (Northern Ireland) 

 

Baseline Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm 

Deciles of 

Pillar 1 Subsidies Total UAA Pillar 1 Subsidies Farm Net Value Added 

1 4.0 3.1 4.0 4.0 4.0 10.1 10.1 10.1 6.5 7.2 7.2 7.2 11.4 11.4 11.4 

2 5.2 5.0 5.2 5.2 5.2 10.6 10.6 10.6 5.8 6.0 6.0 6.0 9.7 9.7 9.7 

3 6.6 5.3 6.6 6.6 6.6 9.3 9.3 9.3 4.9 5.8 5.8 5.8 7.6 7.6 7.6 

4 6.6 6.5 6.6 6.6 6.6 10.1 10.1 10.1 5.1 5.2 5.2 5.2 7.6 7.6 7.6 

5 7.8 7.5 7.8 7.8 7.8 10.1 10.1 10.1 8.0 8.2 8.2 8.2 9.8 9.8 9.8 

6 10.4 8.4 10.4 10.4 10.4 9.8 9.8 9.8 9.3 10.7 10.7 10.7 10.3 10.3 10.3 

7 10.4 10.1 10.4 10.4 10.4 10.1 10.1 10.1 9.8 10.0 10.0 10.0 9.9 9.9 9.9 

8 10.5 12.6 10.5 10.5 10.5 10.2 10.2 10.2 10.8 9.3 9.3 9.3 9.1 9.1 9.1 

9 13.8 15.7 13.8 13.8 13.8 9.9 9.9 9.9 13.4 12.1 12.1 12.1 9.4 9.4 9.4 

10 24.6 25.9 24.6 24.6 24.6 9.8 9.8 9.8 26.4 25.5 25.5 25.5 15.2 15.2 15.2 
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Table A4.7: Percentage Share of Total UAA, FNVA and Pillar 1 Subsidies by Deciles of Total UAA in 2008 Across Reform Regimes (Scotland) 

 

Baseline Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm 

Decile of Total 

UAA Total UAA Pillar 1 Subsidies Farm Net Value Added 

1 1.7 3.5 1.7 2.2 2.4 10.0 10.0 9.2 2.2 1.0 1.4 1.5 6.5 6.5 5.9 

2 2.3 4.6 2.3 3.2 3.4 10.0 10.0 9.2 3.0 1.5 2.1 2.2 6.6 6.5 6.0 

3 2.8 7.0 2.8 4.0 4.4 10.1 10.0 8.5 8.4 5.6 6.4 6.7 10.4 10.3 9.3 

4 3.3 8.0 3.3 4.4 4.6 10.0 10.1 9.4 6.6 3.5 4.3 4.4 8.0 8.0 7.6 

5 4.0 7.6 4.0 5.0 5.6 10.1 10.2 10.8 8.6 6.3 6.9 7.3 10.3 10.3 10.8 

6 5.1 10.6 5.1 6.0 6.8 9.9 10.0 10.1 14.0 10.3 11.0 11.4 13.5 13.6 13.6 

7 6.7 13.2 6.7 8.4 8.8 10.1 10.1 10.2 19.9 15.6 16.7 17.0 17.8 17.8 17.9 

8 9.7 16.7 9.7 11.2 12.1 10.3 10.5 11.8 14.9 10.3 11.2 11.9 10.7 10.8 11.7 

9 16.2 16.8 16.2 17.2 18.3 9.6 9.6 10.5 13.9 13.5 14.2 14.9 9.2 9.2 9.8 

10 48.3 12.0 48.3 38.5 33.7 9.9 9.6 10.3 8.5 32.4 25.9 22.7 7.2 7.0 7.4 
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Table A4.8: Percentage Share of Total UAA, FNVA and Pillar 1 Subsidies by Deciles of Total UAA in 2008 Across Reform Regimes (Scotland)  

 

Baseline Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm 

Deciles of 

FNVA Total UAA Pillar 1 Subsidies Farm Net Value Added 

1 7.1 6.1 7.1 7.7 7.9 10.2 10.3 10.4 -2.3 -1.7 -1.3 -1.1 0.4 0.4 0.5 

2 7.8 5.2 7.8 7.0 7.3 10.0 9.7 8.6 1.4 3.1 2.6 2.8 4.6 4.4 3.7 

3 6.4 6.6 6.4 6.3 6.3 10.1 10.5 10.2 2.9 2.7 2.7 2.7 5.2 5.4 5.3 

4 8.0 6.0 8.0 7.4 7.3 9.7 9.3 8.8 3.9 5.2 4.8 4.7 6.3 6.0 5.7 

5 9.1 6.7 9.1 8.0 8.4 10.1 9.9 9.6 5.2 6.7 6.0 6.3 7.4 7.3 7.1 

6 17.2 8.9 17.2 12.1 11.3 10.1 10.2 10.1 7.1 12.6 9.2 8.7 7.9 8.0 7.9 

7 9.4 11.4 9.4 11.7 11.0 9.9 9.8 9.9 9.8 8.4 10.0 9.5 8.8 8.7 8.8 

8 13.3 14.0 13.3 14.6 15.0 10.0 9.9 10.6 13.9 13.4 14.3 14.5 11.2 11.2 11.6 

9 13.8 18.4 13.8 15.1 14.5 10.4 10.7 11.6 20.8 17.8 18.6 18.2 15.5 15.7 16.4 

10 8.0 16.6 8.0 10.1 11.1 9.6 9.8 10.2 37.4 31.8 33.1 33.8 32.8 33.0 33.2 
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Table A4.9: Percentage Share of Total UAA, FNVA and Pillar 1 Subsidies by Deciles of Pillar 1 Subsidies in 2008 Across Reform Regimes (Scotland) 

 

Baseline Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm 

Deciles of 

Pillar 1 Subsidies Total UAA Pillar 1 Subsidies Farm Net Value Added 

1 2.3 2.8 2.3 3.2 3.2 10.5 10.8 9.9 1.6 1.3 1.9 1.9 6.7 6.9 6.3 

2 2.8 3.9 2.8 2.4 2.5 9.7 9.1 8.1 5.0 4.3 4.0 4.1 8.8 8.4 7.8 

3 7.1 5.1 7.1 6.0 7.0 9.8 9.8 9.3 2.8 4.0 3.3 4.0 5.9 5.8 5.5 

4 14.4 6.3 14.4 10.3 10.1 10.1 9.7 9.8 8.2 13.5 10.9 10.7 10.7 10.5 10.5 

5 6.0 7.2 6.0 7.2 7.4 9.9 9.9 9.8 5.9 5.1 5.9 6.0 7.7 7.6 7.6 

6 8.8 8.5 8.8 9.3 9.1 10.0 10.2 9.7 9.2 9.4 9.7 9.6 10.1 10.3 9.9 

7 10.6 10.2 10.6 10.9 10.5 10.1 10.1 10.0 12.3 12.5 12.8 12.5 12.2 12.2 12.2 

8 21.0 12.8 21.0 18.6 16.3 10.0 10.0 10.3 13.5 18.9 17.3 15.8 11.7 11.7 11.9 

9 12.9 16.9 12.9 15.2 15.6 10.0 10.2 11.4 17.9 15.3 16.8 17.0 13.4 13.5 14.4 

10 14.3 26.4 14.3 16.9 18.4 10.0 10.3 11.8 23.6 15.7 17.4 18.4 12.9 13.1 14.0 
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Table A4.10: Percentage Share of Total UAA, FNVA and Pillar 1 Subsidies by Deciles of Total UAA in 2008 Across Reform Regimes (England) 

 

Baseline Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm 

Decile of 

Total UAA Total UAA Pillar 1 Subsidies Farm Net Value Added 

1 1.9 2.1 1.9 1.9 1.9 10.0 9.5 8.8 5.3 5.2 5.2 5.2 8.4 8.2 8.0 

2 3.6 3.9 3.6 3.6 3.6 10.4 9.9 9.4 4.2 4.1 4.1 4.1 6.8 6.6 6.4 

3 4.4 4.7 4.4 4.5 4.5 9.6 9.6 9.6 4.5 4.4 4.4 4.4 6.5 6.5 6.5 

4 5.5 6.0 5.5 5.4 5.4 10.0 9.5 9.5 6.2 6.0 6.0 6.0 7.8 7.6 7.6 

5 6.4 7.4 6.4 6.6 6.6 10.0 9.6 9.7 5.9 5.6 5.6 5.6 7.0 6.9 6.9 

6 7.6 8.1 7.6 7.7 7.7 10.0 10.1 10.3 7.6 7.4 7.4 7.4 8.3 8.4 8.4 

7 9.4 10.2 9.4 9.5 9.6 10.0 10.1 10.3 10.5 10.3 10.3 10.3 10.5 10.5 10.6 

8 12.0 12.9 12.0 12.0 12.0 10.0 10.2 10.2 11.8 11.4 11.4 11.4 10.6 10.7 10.7 

9 16.5 16.9 16.5 16.6 16.7 10.0 10.9 11.2 15.3 15.1 15.2 15.2 12.5 12.9 13.0 

10 32.7 28.0 32.7 32.2 31.8 10.0 10.8 11.0 28.8 30.7 30.5 30.3 21.5 21.9 22.0 
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Table A4.11: Percentage Share of Total UAA, FNVA and Pillar 1 Subsidies by Deciles of Total UAA in 2008 Across Reform Regimes (England)  

 

Baseline Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm 

Deciles of 

FNVA Total UAA Pillar 1 Subsidies Farm Net Value Added 

1 6.1 5.3 6.1 6.0 5.9 10.1 10.1 10.1 -1.0 -0.7 -0.8 -0.8 0.9 0.9 0.9 

2 4.9 4.7 4.9 4.8 4.9 10.0 9.0 8.7 1.7 1.8 1.7 1.8 3.8 3.4 3.3 

3 5.5 5.4 5.5 5.5 5.5 10.0 10.2 10.0 2.9 2.9 2.9 2.9 4.7 4.8 4.7 

4 6.7 6.2 6.7 6.6 6.6 10.1 10.3 10.0 4.1 4.3 4.3 4.3 5.7 5.8 5.7 

5 7.6 7.5 7.6 7.6 7.6 10.3 10.1 10.1 5.7 5.7 5.7 5.7 6.8 6.8 6.8 

6 8.7 8.8 8.7 8.6 8.5 9.6 9.4 9.6 6.8 6.8 6.8 6.7 7.2 7.1 7.2 

7 9.5 9.1 9.5 9.4 9.6 10.0 9.8 9.8 9.3 9.5 9.5 9.5 9.7 9.6 9.6 

8 12.3 12.4 12.3 12.1 12.1 10.0 10.5 10.6 12.6 12.6 12.5 12.5 11.6 11.8 11.9 

9 15.1 15.5 15.1 15.3 15.2 10.0 10.3 10.4 18.3 18.1 18.2 18.2 16.1 16.2 16.2 

10 23.8 25.1 23.8 24.1 24.1 10.0 10.4 10.7 39.6 39.1 39.2 39.2 33.5 33.7 33.8 
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Table A4.12: Percentage Share of Total UAA, FNVA and Pillar 1 Subsidies by Deciles of Pillar 1 Subsidies in 2008 Across Reform Regimes (England) 

 

Baseline Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm 

Deciles of 

Pillar 1 Subsidies Total UAA Pillar 1 Subsidies Farm Net Value Added 

1 2.2 1.5 2.2 2.3 2.3 10.0 9.7 9.0 5.8 6.1 6.1 6.1 9.2 9.1 8.8 

2 3.9 3.5 3.9 3.9 3.8 10.0 8.9 8.9 4.4 4.5 4.5 4.5 7.0 6.5 6.5 

3 5.0 4.7 5.0 5.0 5.0 10.0 10.0 9.9 4.3 4.4 4.4 4.4 6.5 6.4 6.4 

4 5.9 5.6 5.9 5.8 5.8 10.0 9.7 9.4 4.9 5.0 5.0 5.0 6.7 6.6 6.5 

5 7.2 6.8 7.2 7.1 7.0 10.0 9.4 9.5 5.9 6.0 6.0 5.9 7.2 6.9 6.9 

6 8.4 8.1 8.4 8.3 8.3 10.0 10.1 10.2 7.1 7.2 7.2 7.2 7.9 7.9 7.9 

7 9.9 9.7 9.9 9.7 9.7 10.0 10.4 10.6 10.0 10.0 10.0 10.0 10.1 10.2 10.3 

8 12.4 12.3 12.4 12.3 12.4 10.1 10.2 10.3 11.3 11.3 11.3 11.3 10.4 10.5 10.5 

9 16.2 16.3 16.2 16.5 16.5 9.9 10.4 10.6 15.2 15.1 15.3 15.3 12.6 12.8 12.9 

10 29.0 31.3 29.0 29.2 29.2 10.0 11.2 11.6 31.2 30.2 30.3 30.3 22.6 23.1 23.2 
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Table A4.13: Percentage Share of Total UAA, FNVA and Pillar 1 Subsidies by Deciles of Total UAA in 2008 Across Reform Regimes (Wales) 

 

Baseline Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm 

Decile of 

Total UAA Total UAA Pillar 1 Subsidies Farm Net Value Added 

1 3.3 4.6 3.3 3.2 3.3 10.1 10.1 10.0 6.3 5.4 5.4 5.4 9.9 9.8 9.8 

2 4.5 5.7 4.5 4.6 4.6 10.0 10.0 9.7 6.1 5.3 5.3 5.4 8.9 8.9 8.7 

3 5.6 6.7 5.6 5.8 5.9 10.0 10.1 9.9 7.4 6.8 6.9 7.0 9.6 9.7 9.5 

4 6.4 7.4 6.4 6.5 6.6 9.9 9.9 10.1 8.4 7.8 7.8 8.0 10.0 10.1 10.2 

5 7.4 9.2 7.4 7.4 7.7 10.0 10.1 9.7 11.6 10.4 10.4 10.6 12.1 12.1 11.9 

6 8.4 10.1 8.4 8.5 8.6 10.1 10.1 10.1 10.4 9.3 9.3 9.4 10.4 10.4 10.4 

7 9.8 10.4 9.8 9.7 9.8 10.0 10.0 10.0 9.2 8.8 8.7 8.7 8.9 8.9 8.9 

8 11.6 12.3 11.6 11.6 12.0 9.9 9.9 10.0 12.6 12.1 12.1 12.3 11.0 11.0 11.0 

9 14.5 13.9 14.5 14.7 14.5 9.9 9.9 10.1 11.9 12.4 12.5 12.4 9.3 9.4 9.5 

10 28.5 19.8 28.5 28.1 26.9 10.0 10.0 10.6 16.2 21.9 21.6 20.8 9.8 9.8 10.2 
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Table A4.14: Percentage Share of Total UAA, FNVA and Pillar 1 Subsidies by Deciles of Total UAA in 2008 Across Reform Regimes (Wales)  

 

Baseline Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm 

Deciles of 

FNVA Total UAA Pillar 1 Subsidies Farm Net Value Added 

1 5.8 5.3 5.8 5.8 5.8 10.0 10.0 9.9 0.1 0.5 0.4 0.5 3.2 3.2 3.1 

2 7.8 6.3 7.8 7.9 7.9 10.1 10.1 10.1 2.5 3.5 3.6 3.6 5.0 5.0 5.0 

3 8.1 6.8 8.1 8.0 8.0 9.9 9.9 9.8 4.0 4.9 4.8 4.8 6.1 6.1 6.0 

4 9.2 8.0 9.2 9.2 9.2 10.2 10.2 10.0 5.4 6.2 6.1 6.2 6.8 6.8 6.7 

5 9.7 8.8 9.7 9.9 9.6 9.9 10.0 9.9 6.6 7.2 7.3 7.1 7.3 7.4 7.3 

6 10.9 10.7 10.9 10.9 10.7 10.1 10.1 10.1 8.3 8.4 8.5 8.3 7.9 7.9 8.0 

7 9.9 11.3 9.9 10.2 10.7 9.9 9.9 10.5 10.3 9.5 9.6 10.0 9.5 9.5 9.8 

8 11.9 12.0 11.9 11.8 11.6 10.0 10.0 9.8 13.3 13.2 13.1 13.0 12.0 12.0 11.9 

9 13.0 13.9 13.0 12.9 13.1 10.1 10.1 10.0 17.6 17.0 16.9 17.1 15.1 15.1 15.1 

10 13.7 17.0 13.7 13.5 13.4 9.8 9.8 9.8 31.8 29.7 29.6 29.5 27.2 27.2 27.2 
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Table A4.15: Percentage Share of Total UAA, FNVA and Pillar 1 Subsidies by Deciles of Pillar 1 Subsidies in 2008 Across Reform Regimes (Wales) 

 

Baseline Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm Baseline 

National 

flat rate 

per 

hectare 

NUTS2 flat 

rate per 

hectare 

NUTS3 flat 

rate per 

hectare 

National 

flat rate 

per farm 

NUTS2 flat 

rate per 

farm 

NUTS3 flat 

rate per 

farm 

Deciles of 

Pillar 1 Subsidies Total UAA Pillar 1 Subsidies Farm Net Value Added 

1 4.5 3.3 4.5 4.5 4.6 10.2 10.2 9.8 3.0 3.8 3.8 3.9 7.5 7.5 7.3 

2 6.1 4.7 6.1 6.1 6.0 9.9 9.9 9.7 4.8 5.8 5.8 5.7 8.2 8.2 8.1 

3 6.7 5.8 6.7 6.6 6.7 10.1 10.1 9.9 6.0 6.6 6.5 6.6 8.8 8.8 8.7 

4 6.9 6.8 6.9 6.9 7.1 10.0 10.0 10.0 6.5 6.6 6.6 6.7 8.6 8.6 8.6 

5 8.4 8.1 8.4 8.4 8.6 10.0 10.0 9.9 8.7 8.9 9.0 9.1 10.0 10.0 9.9 

6 9.2 9.4 9.2 9.3 9.4 10.1 10.2 10.3 9.3 9.2 9.3 9.3 9.8 9.8 9.9 

7 10.0 10.5 10.0 9.9 10.0 10.0 9.9 9.9 12.2 11.9 11.9 11.9 11.9 11.9 11.8 

8 11.4 12.1 11.4 11.8 11.5 9.9 9.9 9.8 13.4 12.9 13.2 13.0 11.9 12.0 11.9 

9 16.8 15.1 16.8 16.5 15.8 10.0 10.0 10.4 14.5 15.6 15.4 14.9 11.2 11.2 11.4 

10 19.9 24.3 19.9 20.0 20.4 9.9 9.9 10.3 21.5 18.6 18.7 18.9 12.1 12.1 12.4 
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Table A4.16: Average Values of Pillar 1 Subsidies and FNVA by Deciles of Total UAA (2008) Across Reform Regimes (Ireland) 

  Baseline 

National 

flat rate 

per 

hectare 

NUTS2 

flat rate 

per 

hectare 

NUTS3 

flat rate 

per 

hectare 

National 

flat rate 

per farm 

NUTS2 

flat rate 

per farm 

NUTS3 

flat rate 

per farm Baseline 

National 

flat rate 

per 

hectare 

NUTS2 

flat rate 

per 

hectare 

NUTS3 

flat rate 

per 

hectare 

National 

flat rate 

per farm 

NUTS2 

flat rate 

per farm 

NUTS3 

flat rate 

per farm 

Deciles of  

Total UAA Pillar 1 Subsidies Farm Net Value Added 

1 2,842 3,122 3,093 3,001 13,948 13,450 13,098 2,466 2,746 2,716 2,624 13,572 13,073 12,721 

2 4,786 4,832 4,803 4,550 13,948 13,694 12,641 5,020 5,066 5,037 4,785 14,183 13,928 12,875 

3 6,402 6,633 6,599 6,438 13,948 13,711 13,105 7,037 7,268 7,234 7,073 14,583 14,346 13,740 

4 8,568 8,347 8,319 8,251 13,948 13,862 14,175 11,188 10,966 10,939 10,871 16,568 16,482 16,795 

5 10,581 10,147 10,112 9,974 13,948 13,867 13,784 13,965 13,531 13,495 13,358 17,332 17,251 17,167 

6 11,739 11,946 11,890 11,503 13,948 13,786 13,254 18,664 18,871 18,815 18,428 20,874 20,711 20,179 

7 15,047 13,981 14,008 14,167 13,948 14,270 14,549 26,399 25,333 25,361 25,519 25,300 25,622 25,901 

8 18,344 17,321 17,278 17,673 13,948 13,944 14,578 32,293 31,270 31,227 31,622 27,897 27,893 28,527 

9 24,781 22,011 22,136 22,782 13,948 14,539 15,270 46,414 43,644 43,769 44,415 35,581 36,172 36,903 

10 36,661 41,391 41,497 41,407 13,948 14,376 15,072 69,556 74,285 74,391 74,301 46,843 47,270 47,966 

Total 13,948 13,948 13,948 13,948 13,948 13,948 13,948 23,244 23,244 23,244 23,244 23,244 23,244 23,244 
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Table A4.17: Average Values of Pillar 1 Subsidies and FNVA by Deciles of FNVA (2008) Across Reform Regimes (Ireland) 

  Baseline 

National 

flat rate 

per 

hectare 

NUTS2 

flat rate 

per 

hectare 

NUTS3 

flat rate 

per 

hectare 

National 

flat rate 

per farm 

NUTS2 

flat rate 

per farm 

NUTS3 

flat rate 

per farm Baseline 

National 

flat rate 

per 

hectare 

NUTS2 

flat rate 

per 

hectare 

NUTS3 

flat rate 

per 

hectare 

National 

flat rate 

per farm 

NUTS2 

flat rate 

per farm 

NUTS3 

flat rate 

per farm 

Deciles of  

FNVA Pillar 1 Subsidies Farm Net Value Added 

1 5,805 7,809 7,752 7,783 13,948 13,530 14,041 -3,866 -1,862 -1,918 -1,888 4,278 3,859 4,370 

2 5,016 6,089 6,062 5,733 13,948 13,916 12,721 2,393 3,466 3,439 3,110 11,326 11,293 10,098 

3 6,340 7,946 7,917 7,595 13,948 13,527 12,961 4,748 6,353 6,324 6,002 12,356 11,935 11,368 

4 7,960 9,109 9,114 8,867 13,948 13,941 13,684 7,494 8,643 8,648 8,401 13,482 13,475 13,218 

5 8,569 11,035 10,978 10,151 13,948 13,656 12,428 10,384 12,851 12,793 11,967 15,764 15,471 14,243 

6 10,371 13,168 13,119 12,597 13,948 13,735 13,539 14,570 17,367 17,317 16,796 18,147 17,934 17,738 

7 14,655 16,072 16,004 15,739 13,948 13,807 13,986 20,278 21,696 21,627 21,362 19,572 19,431 19,609 

8 18,388 17,456 17,431 17,822 13,948 14,035 14,468 29,193 28,261 28,236 28,626 24,753 24,840 25,273 

9 26,355 23,357 23,521 23,768 13,948 14,696 15,630 44,956 41,957 42,121 42,368 32,549 33,297 34,230 

10 36,128 27,515 27,659 29,502 13,948 14,643 16,016 102,757 94,144 94,288 96,131 80,577 81,272 82,645 

Total 13,948 13,948 13,948 13,948 13,948 13,948 13,948 23,244 23,244 23,244 23,244 23,244 23,244 23,244 
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Table A4.18: Average Values of Pillar 1 Subsidies and Pillar 1 payments by Deciles of FNVA (2008) Across Reform Regimes (Ireland) 

  Baseline 

National 

flat rate 

per 

hectare 

NUTS2 

flat rate 

per 

hectare 

NUTS3 

flat rate 

per 

hectare 

National 

flat rate 

per farm 

NUTS2 

flat rate 

per farm 

NUTS3 

flat rate 

per farm Baseline 

National 

flat rate 

per 

hectare 

NUTS2 

flat rate 

per 

hectare 

NUTS3 

flat rate 

per 

hectare 

National 

flat rate 

per farm 

NUTS2 

flat rate 

per farm 

NUTS3 

flat rate 

per farm 

Deciles of  

Pillar 1 Pillar 1 Subsidies Farm Net Value Added 

1 1,853 4,912 4,918 4,565 13,948 13,902 13,292 2,637 5,696 5,702 5,349 14,733 14,687 14,076 

2 3,724 5,737 5,680 5,228 13,948 13,437 12,188 4,849 6,861 6,805 6,352 15,073 14,562 13,313 

3 5,142 8,025 7,925 7,626 13,948 13,362 12,782 5,993 8,876 8,776 8,477 14,799 14,213 13,633 

4 6,798 10,314 10,255 9,863 13,948 13,747 13,767 9,129 12,645 12,585 12,193 16,279 16,077 16,098 

5 8,787 11,437 11,444 10,841 13,948 13,950 13,314 11,686 14,337 14,343 13,740 16,848 16,850 16,213 

6 10,950 13,347 13,313 12,703 13,948 13,979 13,431 17,091 19,489 19,455 18,844 20,090 20,120 19,572 

7 14,019 15,900 15,915 15,354 13,948 14,095 13,732 25,203 27,084 27,099 26,538 25,132 25,278 24,916 

8 18,136 16,312 16,346 16,697 13,948 14,175 14,969 33,663 31,839 31,873 32,224 29,475 29,702 30,496 

9 25,381 21,514 21,675 22,347 13,948 14,582 15,825 48,029 44,162 44,323 44,995 36,596 37,230 38,473 

10 44,874 32,109 32,137 34,397 13,948 14,258 16,201 74,461 61,696 61,725 63,984 43,536 43,845 45,789 

Total 13,948 13,948 13,948 13,948 13,948 13,948 13,948 23,244 23,244 23,244 23,244 23,244 23,244 23,244 
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Table A4.19: Transition Matrices showing movement between quintiles when changing to Regime r from baseline (Ireland) 

 

Quintiles of FNVA in Regime 1 

  

Quintiles of FNVA in Regime 2 

 Quintiles of FNVA in 

Baseline 1 2 3 4 5 Total 

 

1 2 3 4 5 Total 

1 75.53 23.06 1.41 0 0 100 

 

75.79 22.8 1.41 0 0 100 

2 20.17 56.34 19.35 3.82 0.31 100 

 

20.75 55.05 19.5 4.38 0.31 100 

3 4.02 17.01 55.89 19.65 3.44 100 

 

3.54 17.75 56.47 18.81 3.44 100 

4 0 3.15 22.67 62.79 11.4 100 

 

0 4.13 21.64 62.84 11.4 100 

5 0 0.49 0.77 13.81 84.93 100 

 

0 0.49 0.6 13.98 84.93 100 

              

 

Quintiles of FNVA in Regime 3 

  

Quintiles of FNVA in Regime 4 

 Quintiles of FNVA in 

Baseline 1 2 3 4 5 Total 

 

1 2 3 4 5 Total 

1 77.58 20.08 2.33 0 0 100 

 

55.68 40.37 3.95 0 0 100 

2 19.32 55.11 24.23 1.35 0 100 

 

20.63 35.86 40.7 2.81 0 100 

3 2.87 21.46 53.35 20.58 1.74 100 

 

11.74 16.21 35.08 36.96 0 100 

4 0 2.91 20.04 64.51 12.54 100 

 

9.77 4.82 16.63 46.78 22 100 

5 0 0.49 0.16 13.55 85.8 100 

 

2.3 2.35 3.91 13.5 77.94 100 

              

 

Quintiles of FNVA in Regime 5 

  

Quintiles of FNVA in Regime 6 

 Quintiles of FNVA in 

Baseline 1 2 3 4 Total Total 

 

1 2 3 4 5 Total 

1 58.9 27.95 13.15 0 100 100 

 

55.13 28.92 15.95 0 0 100 

2 18.76 43.9 34.22 3.12 100 100 

 

23.08 42.03 21.65 13.24 0 100 

3 11.79 19.04 32.47 35.72 100 100 

 

13.8 21.22 36.01 27.8 1.18 100 

4 8.08 6.2 17.28 47.9 100 100 

 

5.96 6.32 23.38 45.54 18.79 100 

5 2.55 2.57 3.35 13.26 100 100 

 

2.09 1.66 2.7 13.56 79.99 100 
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Table A4.20: Transition Matrices showing movement between quintiles when changing to Regime r from baseline (Northern Ireland) 

 Quintiles of FNVA in Regime 1 

  

Quintiles of FNVA in Regime 2 

 Quintiles of FNVA in Baseline 1 2 3 4 5 Total 

 

1 2 3 4 5 Total 

1 77.72 20.78 0 0 1.5 100 

 

77.72 20.78 0 0 1.5 100 

2 23.47 41.12 25.89 9.53 0 100 

 

23.47 41.12 25.89 9.53 0 100 

3 3.18 25.61 53.26 14.77 3.18 100 

 

3.18 25.61 53.26 14.77 3.18 100 

4 0 6.02 21.77 54.73 17.47 100 

 

0 6.02 21.77 54.73 17.47 100 

5 0 0.99 0 20.11 78.9 100 

 

0 0.99 0 20.11 78.9 100 

              

 

Quintiles of FNVA in Regime 3 

  

Quintiles of FNVA in Regime 4 

 Quintiles of FNVA in Baseline 1 2 3 4 5 Total 

 

1 2 3 4 5 Total 

1 77.72 20.78 0 0 1.5 100 

 

67.47 26.55 5.98 0 0 100 

2 23.47 41.12 25.89 9.53 0 100 

 

22.55 42.41 35.04 0 0 100 

3 3.18 25.61 53.26 14.77 3.18 100 

 

6.2 21.73 28.63 43.45 0 100 

4 0 6.02 21.77 54.73 17.47 100 

 

2.47 9.25 26.77 42.26 19.25 100 

5 0 0.99 0 20.11 78.9 100 

 

1.81 0 3.07 15.12 80 100 

              

 

Quintiles of FNVA in Regime 5 

  

Quintiles of FNVA in Regime 6 

 Quintiles of FNVA in Baseline 1 2 3 4 5 Total 

 

1 2 3 4 5 Total 

1 67.47 26.55 5.98 0 0 100 

 

67.47 26.55 5.98 0 0 100 

2 22.55 42.41 35.04 0 0 100 

 

22.55 42.41 35.04 0 0 100 

3 6.2 21.73 28.63 43.45 0 100 

 

6.2 21.73 28.63 43.45 0 100 

4 2.47 9.25 26.77 42.26 19.25 100 

 

2.47 9.25 26.77 42.26 19.25 100 

5 1.81 0 3.07 15.12 80 100 

 

1.81 0 3.07 15.12 80 100 
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Table A4.21: Transition Matrices showing movement between quintiles when changing to Regime r from baseline (Scotland) 

 

Quintiles of FNVA in Regime 1 

  

Quintiles of FNVA in Regime 2 

 Quintiles of FNVA in Baseline 1 2 3 4 5 Total 

 

1 2 3 4 5 Total 

1 71.42 10.69 6.85 6.18 4.87 100 

 

70.24 15.24 7.39 2.25 4.87 100 

2 22.89 50.09 7.4 14.15 5.47 100 

 

19.76 48.58 18.06 9.01 4.6 100 

3 3.75 29.66 48.53 7.36 10.7 100 

 

4.29 33.14 44.02 11.42 7.13 100 

4 2.85 7.77 35.66 40.4 13.33 100 

 

6.99 5.01 27.25 44.9 15.85 100 

5 0 0.55 1.78 33.17 64.51 100 

 

0 0 0 32.39 67.61 100 

              

 

Quintiles of FNVA in Regime 3 

  

Quintiles of FNVA in Regime 4 

 Quintiles of FNVA in Baseline 1 2 3 4 5 Total 

 

1 2 3 4 5 Total 

1 68.98 19.57 6.58 0 4.87 100 

 

66.68 28.4 4.91 0 0 100 

2 22.06 48.58 20.36 4.5 4.5 100 

 

12.27 46.14 41.59 0 0 100 

3 6.77 24.51 47.81 11.15 9.75 100 

 

6.32 18.19 44.06 30.2 1.22 100 

4 2.85 6.99 26.15 49.03 14.98 100 

 

12.55 6.16 7.31 54.92 19.07 100 

5 0 0 0 35.13 64.87 100 

 

2.51 1.82 0.91 15.65 79.11 100 

              

 

Quintiles of FNVA in Regime 5 

  

Quintiles of FNVA in Regime 6 

 Quintiles of FNVA in Baseline 1 2 3 4 5 Total 

 

1 2 3 4 5 Total 

1 61.72 30.88 7.39 0 0 100 

 

68.12 24.89 6.99 0 0 100 

2 12.36 51.33 35.06 1.24 0 100 

 

17.33 42.69 30.06 9.93 0 100 

3 11.6 11.38 44.38 31.42 1.22 100 

 

6.77 22.21 42.12 28.89 0 100 

4 11.44 6.39 13.1 48.67 20.4 100 

 

7.54 7.86 19.49 42 23.12 100 

5 2.51 0 2.74 16.2 78.56 100 

 

1.41 1.09 0.91 19.71 76.87 100 
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Table A4.22: Transition Matrices showing movement between quintiles when changing to Regime r from baseline (England) 

 

Quintiles of FNVA in Regime 1 

  

Quintiles of FNVA in Regime 2 

 Quintiles of FNVA in Baseline 1 2 3 4 5 Total 

 

1 2 3 4 5 Total 

1 89.39 7.99 1.95 0.35 0.32 100 

 

89.44 8.61 1.63 0 0.32 100 

2 9.73 78.28 10.99 0.81 0.19 100 

 

9.86 77.5 11.59 0.87 0.19 100 

3 0.38 13.78 77.51 7.76 0.57 100 

 

0.38 13.55 78.78 6.72 0.57 100 

4 0.4 0 9.61 82.97 7.02 100 

 

0.4 0 8.22 84.59 6.79 100 

5 0 0 0 7.95 92.05 100 

 

0 0 0 7.73 92.27 100 

              

 

Quintiles of FNVA in Regime 3 

  

Quintiles of FNVA in Regime 4 

 Quintiles of FNVA in Baseline 1 2 3 4 5 Total 

 

1 2 3 4 5 Total 

1 88.52 9.53 1.63 0 0.32 100 

 

76.82 23.05 0.13 0 0 100 

2 11.34 76.41 11.49 0.57 0.19 100 

 

16.2 60.41 23.39 0 0 100 

3 0.38 13.49 78.71 6.86 0.57 100 

 

5.89 13.3 63.36 17.46 0 100 

4 0.4 0 8.18 84.53 6.9 100 

 

1.09 2.74 12.28 69.08 14.81 100 

5 0 0 0 8.09 91.91 100 

 

0 0.25 0.99 13.77 84.99 100 

              

 

Quintiles of FNVA in Regime 5 

  

Quintiles of FNVA in Regime 6 

 Quintiles of FNVA in Baseline 1 2 3 4 5 Total 

 

1 2 3 4 5 Total 

1 78.43 21.2 0.37 0 0 100 

 

78.78 20.47 0.75 0 0 100 

2 15.73 54.4 29.15 0.72 0 100 

 

16.02 54.81 28.51 0.66 0 100 

3 5 21.48 55.54 17.98 0 100 

 

5 21.54 54.48 18.98 0 100 

4 0.72 2.79 13.97 70.33 12.2 100 

 

1.09 2.13 15.36 69.43 11.97 100 

5 0 0 1 11.35 87.66 100 

 

0 0 1 11.16 87.84 100 
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Table A4.23: Transition Matrices showing movement between quintiles when changing to Regime r from baseline (Wales) 

 

Quintiles of FNVA in Regime 1 

  

Quintiles of FNVA in Regime 2 

 Quintiles of FNVA in Baseline 1 2 3 4 5 Total 

 

1 2 3 4 5 Total 

1 81.92 11.64 5.15 0 1.29 100 

 

76.78 16.79 3.86 1.29 1.29 100 

2 16.37 53.88 22.42 6.05 1.28 100 

 

18.51 51.92 22.24 6.05 1.28 100 

3 2.21 26.01 55.23 14.33 2.21 100 

 

3.51 26.2 51.66 16.42 2.21 100 

4 0 7.36 16.02 70.19 6.43 100 

 

1.3 4.76 22.7 63.51 7.73 100 

5 0 0 1.3 9.49 89.21 100 

 

0 0 0 12.15 87.85 100 

              

 

Quintiles of FNVA in Regime 3 

  

Quintiles of FNVA in Regime 4 

 Quintiles of FNVA in Baseline 1 2 3 4 5 Total 

 

1 2 3 4 5 Total 

1 78.25 16.61 2.57 1.29 1.29 100 

 

55.76 38.48 5.76 0 0 100 

2 18.57 51.86 23.52 4.76 1.28 100 

 

23.15 35.13 34.09 7.64 0 100 

3 3.51 24.72 52.46 18.2 1.11 100 

 

12.18 19.31 38.5 30.01 0 100 

4 0 6.06 19.79 66.6 7.54 100 

 

7.05 4.45 15.46 52.94 20.1 100 

5 0 0 1.3 9.55 89.15 100 

 

2.6 1.12 6.45 9.24 80.6 100 

              

 

Quintiles of FNVA in Regime 5 

  

Quintiles of FNVA in Regime 6 

 Quintiles of FNVA in Baseline 1 2 3 4 5 Total 

 

1 2 3 4 5 Total 

1 55.76 40.32 3.92 0 0 100 

 

59.44 30.27 10.29 0 0 100 

2 23.15 33.84 34.09 8.92 0 100 

 

20.59 42.46 29.02 7.94 0 100 

3 12.18 20.42 37.39 30.01 0 100 

 

11.25 20.42 38.31 30.01 0 100 

4 7.05 4.45 16.57 51.82 20.1 100 

 

5.94 5.57 16.57 53.87 18.06 100 

5 2.6 1.12 6.45 9.24 80.6 100 

 

2.6 1.12 6.45 8.18 81.65 100 
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Figure A4.1: Lorenz curves for FNVA and Pillar 1 payments for Ireland 

 

Figure A4.2: Lorenz curves for FNVA and Pillar 1 payments for Northern Ireland 

 

 

 

 

 

 

 

 

 



136 
 

Figure A4.3: Lorenz curves for FNVA and Pillar 1 payments for Scotland 

 

Figure A4.4:  Lorenz curves for FNVA and Pillar 1 payments for England 
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Figure A4.5:  Lorenz curves for FNVA and Pillar 1 payments for Wales 
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5. Conclusions 

This chapter discusses the findings of this thesis in relation to the three main 

goals that were introduced in Chapter 1 and addressed in the three empirical 

papers discussed in Chapters 2, 3 and 4. For each research question, I discuss 

the key findings, describe the limitations and indicate some avenues for future 

research. 

5.1 Research Question 1 (Chapter 2):  

Did decoupling reduce the net area rented in by Irish farmers and, if so, by how 

much? 

5.1.1 Findings 

The prevalence of short-term ‘conacre’ rental agreements in Ireland might be 

anticipated to result in Irish farmers rapidly adjusting their land rental market 

behaviour to reflect altered policy regimes, making Ireland an attractive setting 

in which to explore the impact of the introduction of decoupled payments on 

farmers’ land rental decisions.  As discussed in Chapter 2, the short-term rental 

contracts resulted in many Irish farmers having the option to consolidate SPS 

entitlements from rented land for which the rental contract had expired, 

effectively transferring the subsidies from rented land to other plots of land. 

Anecdotal evidence suggests that some farmers had increased production in 

order to `farm the subsidy’ under the previous system of coupled subsidies. 

Thus, a priori, one might anticipate dramatic reductions in net renting in 

Ireland. 

However, the results presented in Chapter 2 indicate that this has not 

transpired, suggesting instead that the move to decoupled payments has, on 

average, led to a modest reduction in the net area rented by Irish farmers, 

despite the significant uptake of the option to consolidate. Dairy and cattle 

farms for whom the entitlement constraint was not binding decreased their 

area rented as anticipated, although only by approximately one hectare on 

average. The reduction was slightly larger for dairy, cattle and sheep farms that 
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had consolidated their entitlements (approximately 1.5, 1 and 2.5 hectares 

respectively). Similarly, when one looks at the binary decision whether or not to 

rent land, the proportion of Teagasc NFS farms that rent land shows relatively 

little impact of the introduction of the SPS with small reductions in the 

proportion of Cattle (-2.8%) and Sheep (-1.9%) farms renting being offset by 

increased renting by Dairy (2.3% ) and Tillage (3.8%) farms. 

There is considerable state-dependence in farmers’ land market decisions 

which to some degree may contribute to the small impact which decoupling 

appears to have had on land market decisions, particularly the decision whether 

or not to rent land. To some degree this may reflect barriers to entering the land 

market such as transaction costs - a large proportion of which may be relatively 

fixed and so would exert less influence on how much land is rented-in. Whilst to 

some extent this may be attributed to the requirement to maintain land in a 

state fit for agricultural production, in light of the large number of farmer’s who 

availed of the option to consolidate their entitlements, this does not appear to 

be the full story. 

While the analysis cannot shed light on why this is the case, potential 

explanations include: previous subsidy regimes may have created incentives to 

invest in additional capacity such as slatted sheds etc. which may create 

incentives to continue farming at a greater scale than would otherwise be the 

case; search and transaction costs may lead farmers to continue renting land to 

preserve the option of renting in future periods; the expectation that future 

payments may be based on current behaviour may create incentive to continue 

to rent land; farmers may not be profit maximisers and for example may value 

the prestige of farming large areas etc. 

5.1.2 Potential Limitations 

A major limitation of this study was the lack of information in the Teagasc 

National Farm Survey regarding whether farms had consolidated their 

entitlements, requiring the construction of proxy variables. Farmers’ land 

market participation decisions are likely to be heavily influenced by location 

specific factors, including for example the availability of land in the locality. 
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Unfortunately information regarding the spatial location of the farm is not 

publicly available, nor are questions to capture the availability of land included 

in the survey. A further potential limitation of this work was the requirement to 

base estimates only upon the farms present in the dataset for all years. The 

sample was restricted to 2000-2009 since some coupled subsidies were re-

introduced following 2009 and also there was a risk that farms would begin to 

behave strategically in advance of reforms to the CAP which had the potential to 

bias estimates of the effect of decoupling.  

 

5.1.3 Future work 

One avenue for future research is to use FADN data to explore the impact of 

decoupling on the area of land rented by farms in other European countries that 

have adopted different decoupling regimes (e.g. England and Germany) and 

where consolidation of entitlements is likely to be of less concern.  One 

potential drawback of the FADN data is the absence of demographic variables 

(unlike the Teagasc NFS) which limits the heterogeneity that can be controlled 

for. Further work could also usefully explore the impact of decoupling on non-

land input use, although some recent work has explored the impact of 

decoupling on on–farm and off-farm labour (Petrick and Zier, 2011; Corsi and 

Salvioni, 2012; Loughrey et al. 2013).  

Furthermore one could explore the use of inverse probability weighting to re-

weight the balanced panel to better represent the full sample. This would 

further allow the impact of balancing the panel on the estimated impact of 

decoupling to be examined. This approach is not without drawbacks however - 

the re-weighting would be based only on observable variables and would also 

require that the factors which influence land market rental decisions do not 

influence whether the farm is present in all years (the ignorability assumption) 

which may not hold in this context. 
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5.2 Research Question 2 (Chapter 3):  

To what extent are CAP payments bid into land rental prices and does this differ 

when payments are decoupled? 

5.2.1 Findings 

To assess the extent to which CAP payments are capitalised into land rental 

prices I estimate a dynamic model for land rents using a two-step system GMM 

estimation approach that accounts for inertia and endogeneity, for example due 

to expectation error. The evidence in Chapter 3 suggests that coupled subsidies 

are heavily capitalised into land rents in the long run, with land owners 

capturing the majority of each extra euro of subsidies nominally accruing to 

farmers. The transfer efficiency of pre-Fischler reform subsidies was thus 

relatively low. The introduction of decoupled subsidies appears to have led to a 

modest reduction in the extent to which landowners capture subsidies, 

increasing the transfer efficiency of such payments. However, since the 

confidence intervals for the pre- and post-decoupling estimates overlap for each 

system one cannot attribute this to the policy change rather than sampling 

error. Given that entitlements are not tied to specific plots of land as in the US, 

in conjunction with the option for many famers in Ireland to consolidate 

entitlements, freeing them from an obligation to rent land in order to receive 

SPS payments, this reduction in capitalisation is in line with expectations. 

The results in this chapter (and in Chapter 2) point to a land market that 

exhibits considerable inertia. This may indicate the presence of significant 

search and transaction costs when seeking alternative plots to rent. Given the 

low volume of land sales annually in Ireland, this inertia may represent a 

considerable barrier to farmers seeking to expand their operations or to new 

entrants into the agricultural sector.  

5.2.2 Potential Limitations 

The use of an instrumental variable approach such as System GMM results in 

estimates that are less efficient than other approaches. As a result, the 

confidence intervals for the capitalisation under each regime are quite wide and 

hence less informative than one would like. While this could to some extent be 
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addressed through the use of additional instruments, System GMM is vulnerable 

to instrument proliferation and performs poorly when many instruments are 

included. Increasing the number of lags that are used as instruments does not 

greatly vary the width of the confidence intervals and hence I report the results 

obtained with the reduced instrument set. 

In common with many of the studies exploring the capitalisation of subsidies 

into land rental rates, the study relies on average values at the farm level due to 

the unavailability of data at the field level or specifically for the rented area. 

Thus if a farm with high market income and subsidies on their owned land, 

rents additional land which is used for less profitable activities, or those which 

attract lower subsidy levels, the farm level values will be an overestimate of the 

actual values for the rented plot, While the use of an instrumental variable 

approach (such as System GMM) may reduce the effect of this bias, the use of 

lags as instruments will not eradicate the bias if, there is persistence in relation 

to the differential returns on rented and owned land. 

Another potential weakness relates to the fact that the conacre system of land 

rentals is specific to the island of Ireland and farmers in other European 

countries are unlikely to have availed of the consolidation option to the same 

extent as in Ireland. This limits the extent to which results can be generalised.  

As in chapter 2, the sample was restricted to 2000-2009 since some coupled 

subsidies were re-introduced following 2009 and also there was a risk that 

farms would begin to behave strategically in advance of reforms to the CAP 

which had the potential to bias estimates of the capitalisation of Pillar 1 

payments into land rents. 

5.2.3 Future work 

I plan to further examine the capitalisation of CAP subsidies in the UK as well as 

Ireland using FADN data. I had hoped to include this analysis in my thesis also, 

however the rent variable in the dataset available to me via the EU Factor 

Markets project did not differentiate between rent paid for agricultural land 

and rent paid for buildings. I hope to obtain these data under a new project 

application, allowing me to contrast the impact of decoupling on agricultural 
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land markets in the UK countries which are quite similar to Ireland but which 

have adopted different approaches to decoupling and have different land 

market institutions ranging from conacre to long multi-year tenancies. 

 

5.3 Research Question 3 (Chapter 4):  

To what extent do existing CAP subsidies lead to reductions in farm income 

inequality and will the impending reforms reduce disparities in farm incomes? 

5.3.1 Findings 

The dramatic impact that CAP subsidies have on farm income inequality can be 

seen by comparing farm income, as captured by FNVA, including (excluding) 

CAP subsidies in the UK and Ireland. In Ireland 9% (66%), Northern Ireland 5% 

(57%), Scotland 10% (58%), England 6% (27%) and Wales 3% (54%) of farms 

record negative values for farm income. Thus many farms are heavily reliant on 

CAP subsidies to remain financially viable. However, a significant proportion of 

expenditure on subsidies actually accrues to farmers with relatively high farm 

incomes. For example, in Ireland the top 30% of farms (when ranked by farm 

income) receive almost 60% of Pillar 1 subsidies and approximately 75% of 

total farm income. The Gini coefficients for farm income ranges from 0.44 to 

0.63 across the countries that constitute the UK and Ireland, with Ireland 

exhibiting the greatest inequality and Wales the lowest. There is less inequality 

in Pillar 1 payments with the Gini coefficient ranging from 0.32 to 0.46. 

Inequality in Pillar 1 payments may serve to reinforce disparities in market 

incomes (defined as farm income less subsidies). A Lerman-Yitzhaki 

decomposition suggests that inequality in Pillar 1 payments explains between 

22% and 35% of the inequality in farm incomes depending on the country 

considered, while market income contributes between 57% and 73% with Pillar 

2 payments contributing 3.9% to 7.6%. It should be noted though that subsidies 

are found to reduce the inequality in market incomes.  

In October 2011, the European Commission proposed that a Basic Payment 

Scheme (BPS) replace the existing SPS and the SAP schemes from 2013.  The 

ultimate agreement on CAP reform reached in June 2013 between the European 
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Commission, the European Parliament and the Council (i.e. the Member States) 

was less radical than the original Commission proposals. In Chapter 4, I 

explored the impact of the introduction of a flat rate per hectare BPS as 

envisioned in the original European Commission’s reform proposal. 

Under the flat rate per hectare BPS, the top 30% of Irish farms (when ranked by 

farm income) still receive approximately 50% of Pillar 1 payments and 

approximately 70% of FNVA. Thus after the reforms subsidies and income 

remain heavily concentrated. Indeed for all countries with the exception of 

Ireland, the reforms lead to an increase in farm income inequality. This may be 

the case if the distribution of land is less equal than the baseline distribution of 

Pillar 1 payments hence an increase in the linkage between payments and land 

holding will increase inequality. 

Even if payments were determined on a per farm basis rather than on a per 

hectare basis, significant inequality in farm incomes persists, with the top 30% 

of farms still receiving approximately 60% of farm income, with the Gini 

coefficients for farm income ranging from 0.36 to 0.46 compared to 0.44 to 0.63 

under the baseline. Thus even a fairly extreme redistribution of Pillar 1 

payments (i.e. a flat rate per farm) is not sufficient to lead to dramatic 

equalisation of farm incomes. Similarly whether payments are determined at a 

national level or at NUTS2 or NUTS3 level has little impact on farm income 

inequality in the UK and Ireland (although in Scotland the spatial level does 

matter somewhat). 

It is difficult to generalise the impacts of a move to a BPS across different farm 

types since this appears to be country specific. However, at an aggregate level, 

sheep/goat farms tend to be large beneficiaries at the expense of crop/cattle 

farms although this masks considerable heterogeneity within farm types. The 

relatively small impact of the reforms on income inequality does not imply that 

most farms are unaffected by the change. Aggregate measures such as those 

discussed here do not address the impact of the reforms on individual farms. 
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This suggests that the reforms should not be viewed, at least in the UK and 

Ireland, as a means to address disparities in farm incomes or if this is the 

rationale then the proposals appear to be misguided. 

5.3.2 Potential Limitations 

 

Following Severini and Tantari (2013a) I use Farm Net Value Added as the 

income measure, which does not subtract payments to inputs (wages, rent & 

interest paid) from the income generated by the farm. This allows me to 

compare farms regardless of the family/non-family nature of the factors of 

production (European Commission, 2010).  However, one could equally make a 

case for comparing farm income net of these costs. Furthermore, the focus here 

is on inequality in the distribution of farm income at the farm enterprise level as 

opposed to the distribution of farm household welfare which arguably is of 

greater concern. However exploring households welfare would require 

assumptions regarding the household utility function and many of the 

arguments of this function may  be unobservable. The FADN dataset does not 

include information regarding off-farm income which further represents a 

barrier to examining farm household welfare. 

 

To examine the impact of the CAP reform it was necessary to assume that 

changes to Pillar 1 subsidies do not impact on farmers’ behaviour with respect 

to market income and Pillar 2 subsidies. If decoupled subsidies are truly no 

longer coupled to production this may not be such a restrictive assumption 

however this may not actually be the case. Accounting for possible changes 

would require assumptions regarding behavioural change to be made or for 

these changes to be explicitly modelled which could prove to be very 

challenging. The FADN dataset available for this work only extended to 2008 

but it would have been preferable to use information for 2013, the year 

immediately preceding the implementation of the reform. 
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5.3.3 Future work 

Since this paper was completed more details regarding the actual provisions of 

the reform has emerged. However member states are permitted some flexibility 

in terms of the actual implementation. For instance, Pillar 1 subsidies will be 

reduced by at least 5% for farms receiving above €150,000 (known as 

‘capping’) unless at least 5% of the national envelope (i.e. total subsidies) is held 

back by the Member State for redistribution on the first hectares of all farms in 

that Member State. Future work could incorporate the actual implementation 

approaches in each country. Although I do not anticipate that the conclusions 

will change very much since even a reform as dramatic as a flat rate per farm 

has relatively small impacts on the overall inequality of farm income. 

Another potential extension of this work would be to expand the set of 

countries considered beyond the UK and Ireland. Further attention could also 

be given to the impacts of the reforms within countries by carrying out further 

analysis of the impacts on individual farms to explore the impact on inequality 

within farm types. 

A further substantive area for future work is to assess the variability of farm 

income inequality in the UK and Ireland over time and to explore the impact of 

previous reforms (Decoupling) on farm income inequality.  
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