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Summary

This Ph.D thesis examines the following societal issues: the shortfall in Irish 
pension funding, households’ decisions to provide for retirement, households’ 
decision to own a home, and total factor productivity convergence through 
learning.

A discussion of the pension system in Ireland is presented in Chapter 3. It 
explains in detail how the system functions and the different types of pension 
schemes available. Corporate funding problems, caused by defined benefit 
pension dehcits, and losses, suffered in dehued contribution schemes, are 
examined. The expected funding gap caused by Ireland’s ageing poj)ulation 
and the measures taken by the Government are reviewed, highlighting the 
potential consecpiences of investing the National Pension Reserve Fund in 
the banking sector. The discussion concludes with recommendations for 
further restructuring of the pension system in Ireland to increase pension 
coverage and sustainability.

Building on this discussion. Chapter 4 examines factors that affect the 
probability of a household investing in additional pension policies over and 
above the standard State Pension. This is achieved by applying a Heckman 
two-stage model to the Household Budget Survey (HBS) data compiled by 
the Central Statistics Office. The benefit of a Heckman model is that it 
allows the decision of how much to invest in a pension to be estimated 
subject to the household making the initial decision to invest. The ability to 
identify each element of a household’s decision separately ensures that more 
accurate policy can be implemented in relation to pension provisioning. The 
chapter finds that age, years of schooling and marital status are the driving 
force behind having a pension. It concludes that the only way to increase



pension coverage is to increase households’ awareness of their need for a 
pension through higher levels of financial literacy.

Chapter 5 examines household tenure trends in Ireland over the past 
two decades. A probit model is used to identify HBS factors that affect the 
decision to become a homeowner. The availability of multiple HBS years 
allows for the examination of these factors over time. It finds that personal 
cliaracteristics are the most consistently significant factors in the decision to 
own a home, while house prices and interest rates have become less impor
tant over time. This type of analysis is important as it gives an indication of 
households’ willingness to become heavily indebted. Mortgaged households’ 
repayment burdens are also analysed to determine how indebted 2005 house
holds were compared with their 1988 counterparts. Stress-tests are applied 
to mortgaged households from the 2005 BBS, to assess if they are finan
cially capable of dealing with interest rate and unemployment shocks. The 
results indicate that households mortgaged in 2005 would be able to meet 
their mortgage obligations in 2009 even if interest rates increased by nearly 
5 per cent. However, if houseliolds suffers both an interest rate and an un- 
emj)loyment shock mortgage repayment burden would increase significantly, 
thereby increasing the probability of household defaults.

Finally, Chapter 6 moves away from the microeconomic household anal
ysis discussed above, to analyse macroeconomic development and growth 
modelling. The Chapter investigates the effect that institutions have on To
tal Factor Productivity (TFP) growth. This is done by creating a TFP gap 
between the leader and each of the follower countries. The global leaders 
used are the USA and an average of OECD members. The Ordinary Least 
Squares (OLS) coefficient on the gap meastires each country’s ability to learn 
or absorb new technology from the more advanced leader. The results show 
that institutions do not seem to have as significant a role in TFP growth as 
other literature has suggested. The most influential variables are country- 
specific factors: this would indicate that a one-size-fits-all model will not 
help developing nations to catch up. When institutional variables are added 
to the model they manage to only explain 31 per cent of TFP difference. 
This implies that there is still a large portion of TFP growth that is random 
and not explicable using current economic models.
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Chapter 1

Introduction

This thesis examines three distinct areas of economics: pension related is

sues, household indebtedness based on tenure choices and Total Factor Pro

ductivity (TFP) convergence. The primary data sources used for this analy

sis include the CSO’s Household Budget Survey (BBS), and the Penn World 

Tables (PWT).

Pension Related Analysis
The motivation behind studying pensions comes from a social obligation to 
ensure that older members of society do not live in poverty. A national pen

sion system allows an individual to maintain a relatively consistent standard 

of living throughout their life-cycle. This is achieved through consumption 

smoothing, where the individual deliberately sets aside income earned to 

fund their future. The system in Ireland ensures a basic pension is paid 

to all members of society, through the State Pension. This is funded as a 

Pay-As-You-Go (PAYG) system, where current workers and employers pay 

a Pay Related Social Insurance (PRSI) stamp into a fund along with the 

Exchequer to satisfy current State Pension obligations. Problems with this 

system develop when the population begins to age and there are insuffi

cient contributions made to fund pension obligations. A pension shortfall 

is expected in Ireland from 2025 onwards, as the ratio of GAPs to workers 

is expected to increase from one-in-six to one-in-three people. This thesis 

discusses the measures taken by the Government to meet future State Pen-



sion obligations and the likelihood of these measures succeeding. It also 
examines the private pension element of the system, highlighting the differ
ent typos of schemes (occupational or personal) and the different types of 
plans (defined benefit or defined contributions). These schemes are designed 
to provide households with additional pension income over and above the 
State Pension; however, these funds are also experiencing funding problems. 
This type of pension-related discussion is vital as funding gaps in the State 
Pension mean that the responsibility for retirement falls increasingly on the 
individ\ial who is more than likely unaware that there is a problem within 
the pension system.

Building on this discussion the thesis moves on to examine 2005 micro 
level IIBS data with regard to households’ pension decisions. The BBS 
participants were asked how much they and their employer contribute to a 
pension per week. Unfortunately, there is no stock figure available, nor is the 
pension data collected per resident in the household, so a household is only 
observed to have a jjension if contributions were observed in the year of sur
vey. Therefore some households who have made retirement provisions might 
not be observed because they do not contribute during the survey year. For 
examj^le, self-employed pension contributions are not paid throughout the 
year but from the profits at year end. As a result there may be a nunil)er 
of reasons for no-contribution in a given year, i.e., in a bad year pension 
contributions will be postponed due to insufficient profits or the individual 
may choose to reinvest these profits in the business rather than contribute 
to their pension. Due to these unobserved elements in the data, a Heckman 
two-stage model is applied to the data. This allows for separate analysis of 
the two separate decisions involved in pension planning: first, the decision 
to participate in a scheme and second, how much to contribute. By isolat
ing the factors that affect these decisions separately, policy makers can then 
make more informed legislative changes depending on which element they 
want to change. The Government’s target is to have 70 per cent of workers 
between 30 and 65 years of age investing in pension coverage to supplement 
the State Pension. Currently only 35 per cent of non-retirod individuals 
have a pension.



Household Tenure and Mortgage Repayment Burdens 
The thesis then exaniines household tenure changes and mortgage related 
indebtedness. This is done by applying a Probit model to the HBS data, 
which allows for the identification of characteristics that affect the deci
sion to be a home owner over the course of four surveys (1988, 1995, 2000 
and 2005). Mortgaged households’ indebtedness is also analysed by factors 
such as disposable income levels and age cohort in each survey, but also in 
comparison to their peer group in previous survey years. This analysis is 
important for two reasons: first, at an aggregate level the household sector 
can look financially sound (when total assets and liabilities are compared) 
which may not be the case, and second, the existence of an overly indebted 
section of the household sector can have a signihcant effect on the bank
ing sector as the recent crisis demonstrates. For this reason, households 
that were surveyed in 2005 are stress-tested to determine how easily they 
would be able to deal with interest rate and unemployment shocks in 2009. 
The principal limitation with this analysis is that the data do not account 
for households that bought after 2005 at the peak of the property market 
l)ul)ble. It is likely that the excluded households are the most exposed and 
vidnerable in the household sector.

Total Factor Productivity Convergence
The final area of research nndertaken in this thesis involves macroeconomic 
analysis of countries’ ability to learn and absorb technologies from regional 
leaders to improve their productivity. Global and regional leaders are deter
mined based on their technology levels, and all other countries are defined 
to be followers who have the ability to learn from the leaders. Global leaders 
are the USA and OECD members’ average; regional leaders fluctuate over 
time depending on which country in the region has the highest technology 
level at a given point in time. The regions include Australasia, Europe, The 
Americas and the rest of the world. Ordinary Least Scjuares (OLS) regres
sions are run on data from the Penn World Tables (PWT). The 57 countries 
and the years (1960-2000) used in the analysis were determined based on the 
availability of the Barro-Lee educational attainment tables and Shliefer’s in
stitutional data. The institutions data include, but are not limited to social



and hoaltli bonofits, political regimes, ease of doing business, labour laws and 
the education systems that exist in each country. Combinations of regres
sions are run to estimate the direct and indirect effects of these institutions 
on Total Factor Productivity (TFP). The TFP gap between the leader coun
try and the followers along with country-specific variables, are controlled for 
in the analysis. This research is important because it allows poorer nations 
to learn for global and regional leaders so that they can catch-up in a more 
efficient manner.

This thesis is organised as follows. Chapter 2 describes summary statis
tics and calculations on the data used in the analysis. Chapter 3 is a dis
cussion chapter in relation to the current pension system in Ireland, how 
it works and its shortcomings. Chapter 4 examines factors that affect a 
household’s decision to participate in pension planning and how much they 
choose to invest. Chapter 5 analyses household tenure trends in Ireland over 
the past two decades and the consequence of a highly indebted household 
sector. Finally, Chapter 6 investigates the effect that institutions have on 
TFP growth.



Chapter 2

Review of Data Sources

2.1 Introduction

This thesis uses a number of different data sources. The Houseliold Budget 
Survey (UBS) is used in the analysis for both Chapter 4 and Chapter 5. The 
Penn World Tables (PWT) are the i)riniary source for analysis in Chai)ter 6. 
Chapter 3 examines the Irish jjension system; it is a policy-based chapter, 
using aggregated data, to j)rovide background information for the analysis 
conducted in Chapter 4 using the BBS.

As discussed in McCormack (2006) the BBS is undertaken by the Central 
Statistics Office (CSO) approximately every five years. It is a random sam
ple of the population used to establish the spending patterns of households 
in Ireland. The BBS is a rich data source in terms of household behaviour, 
providing detailed information on consumption decisions, weekly expendi
ture and household types. There are two key limitations with the BBS. 
First, the data tend to be lagged due to the size and detail of the project. 
Second, due to the fact that it is a budget survey, it does not collect stock 
level data. Repayments on loans and weekly savings are collected but the 
original loan value and total stock of savings are not. Notwithstanding these 
limitations, information on household tenure and personal characteristics are 
very detailed.

The BBS is used to examine a household’s decision to make provision



for retirement as shown in Chapter 4. This analysis is possible because HBS 
data reveal the amount a household contributes to a pension in a given year 
and also how much their respective employer contributes (if they contribute) 
to the household’s pension.

Chapter 5 analyses a household’s decision to own its home, evaluating 
household characteristics that increase the probability of home ownership. 
Subsequently, the HBS data are restricted to analyse mortgaged households 
and their mortgage repayment as a percentage of disposable income is ex
amined over the available dataset. Stress tests are applied to households’ 
mortgage burdens, by imposing unemployment and interest rate shocks to 
the data.

The data u.sed in Chapter 6 are drawn from the Penn World Tables 
(PW’T) in conjunction with country institutions data compiled by Andrei 
Shleifer in order to analyse the effect of institutions on Total Factor Pro
ductivity (TFP). This is done by creating a productivity gap between the 
regional leader and each of the following countries in that region. The coef
ficient of the gap variable measures the following country's ability to learn 
from the respective leader.

The purpose of this chapter is to review the various data sources used 
within this thesis. This chapter outlines in detail the principle data sources 
used in the analysis. The remainder of the chapter is organised as follows. 
Section 2 reviews the HBS, its piirpose, methodology, survey-specific changes 
and summary statistics. Section 3 discusses additional data sources and 
defines the variables used in Chapters 3, 4 and 5. Finally, Section 4 outlines 
the PW’T and Shleifer’s institutions data used in Chapter 6.

2.2 Household Budget Survey (HBS)

The Household Budget Survey (HBS) is carried out by the CSO. The pur
pose of the HBS is to gather expenditure data on households’ consumption 
patterns so that accurate weighting can be applied to products that are in
cluded in the Consumer Price Index (CPI) basket. However, the HBS also 
represents a rich micro level household data set that can be used to analyse 
areas such as consumption patterns, luialth, tenure, and financial activity.



The CSO began surveying in the 1950s. However, post-1994, surveys 
became more regular and have been carried out on a five-yearly basis. I IBS 
data are available for the following years: 1951/52, 1965/66, 1973, 1980, 
1987/88, 1994/95, 1999/00 and 2004/05. The original surveys were carried 
out on urban households only. Rural households have been included since 
1973. Each survey builds on the previous questionnaire, allowing for new 
products and trends to be captured in the data. For example, the inclusion 
of rural households in 1973 significantly improved the quality of the data, 
while more recent surveys include new factors such as buy-to-let properties, 
the internet and mobile phones to name but a few.

This thesis uses data from the following four surveys: 1987/88, 1994/95, 
1999/00, and 2004/05. For the remainder of the thesis, surveys will be re
ferred to by the year of completion. The study is restricted to these years 
because the financial variables needed for the analysis were not collected 
prior to 1988. These variables include investment sources, deposit and sav
ings accounts, dividends and interest earnefl and credit card debt. Other 
excluded data include the original mortgage value (available from 1995 on
wards), employers’ pension contributions and Personal Retirement Savings 
Accounts (PRSA) which were only collected in the 2005 survey.

Notwithstanding the shortcomings, the primary benefit of the IIBS micro 
level data is that it allows for the analysis of households’ preferences in 
relation to financial products over time. It not only enables analysis of how 
households’ financial positions have changed in relation to interest rates 
and unemployment, but it also facilitates household analysis by age, sector, 
income and region.

2.2.1 Methodology

The BBS is carried out on a random sample of the population based on the 
Census of Population which is usually carried out in the first and sixth year 
of every decade.^ The CSO employs a two-stage sample selection procedure

^Ireland’s first Census was carried out in 1821 and continued at 10-year intervals until 
1911. Upon gaining Independence a full census was carried out in 1926 and continued at 
10-year intervals until 1951, when 5-year intervals were introduced. The Census is now 
carried out in the first and sixth year of every decade. However, there have been two



to identify the households inehided in the sample. The first stage divides 
the country into different categories depending on population density, i.e. 
county, suburbs, towns of varying sizes or rural. The second stage randomly 
samples households from each area identified in stage one. This process 
controls for variation in responses by town size and region [for more detail 
on this process see McCormack (2006)]. Households’ responses are then 
combined with the National Farm Survey (NFS) carried out by Teagasc. In 
order to avoid duplication of farming households in the final survey, farming 
households^ surveyed in the CSO’s two-stage sample section are identified 
and deleted.

The field work involved in these surveys is extensive. Kach survey is 
compiled over a period of approximately 14 months, in order to ensure that 
seasonal consumption behaviour is accounted for. Each household surveyed 
is given a diary to record their weekly expenditure over a period of two 
weeks.^ In addition to this detailed expenditure account, each household 
participates in a detailed questionnaire. The areas covered within the ques
tionnaire that are used in this thesis include:

• Personal Characteristics - age, sex, marital status, education, occupa
tion, number of dei)endents;

• Housing Variables - owner-occiqjied, property type, mortgage type, 
original mortgage amount, weekly mortgage re[)ayments, principal out
standing, number of rooms and location;

• Financial Information - disposable income, buy-to-let properties, stocks 
and shares, current and saving accounts, foreign and domestic invest
ments;

instances where the Census was not carried out to this schedule. First, the 1976 Census 
was cancelled due to economic stress in the State with a short version being complied in 
1979 instead. Second, the 2001 Census was postponed until 2002 due to foot and mouth 
disease.

farming household is identihed as any household that has farming as their primary 
or secondary activity.

^To ensure accurate expenditure reporting, households are asked to retain all till re
ceipts relating to purchases. This allows for more accurate coding by the CSO, not only in 
relation to what products are purcha.sed but also by price, quantity, weight (grams) and 
volume (litres).
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• Insurance Expenditure - pensions, health, motor, property, content, 
income protection, and other insurance: and

• Additional Income - social welfare benefits, benefits in kind, overtime, 
rent-a-room, dividends.

Each respondent in the sample is given a weight indicating the percentage 
of the population they represent, allowing population level analysis to be 
conducted. This weighting is based on the proportion of the Census of 
Population they represent based on the two-stage sampling techniques used. 
The sample is also capped at survey specific income thresholds in order to 
prevent the identification of high income households in the sample.

The limitations of the IIBS dataset are two-fold. First, there is a sig
nificant publication lag on the data, which limits its use in policy-related 
decision making. Second, the dataset is a budget survey for households, not 
a wealth survey, limiting its use in analysing the overall financial j)osition of 
households (as there are no stock or flow data available). Notwithstanding 
these limitations, households’ financial strain derived from changes in the 
economic climate can be assessed even with limited knowledge of households’ 
savings or investment stock.

2.2.2 HBS Suinmary Statistics

Table 2.1 reviews the characteristics of the four IIBS years used in this 
thesis. The table provides both the publication data of each IIBS and the 
period over which the field work was carried out (approximately 14 months). 
The table highlights the lag in IIBS publications due to the volume of work 
required to calibrate all the responses. This i)rocess usually takes approxi
mately 18 months, but the 2005 survey was lagged by 27 months. The year 
of the Census of Population is also provided in the table.'*

‘*The CSO also makes a number of assumptions in relation to population changes 

between the Census year and the survey year in order to ensure that the most accurate 
weights are given to each household in the survey. Year specific elements must also be 
taken into consideration when comparing large datasets such as the HBS. For example, 
HBS data up to and including 1995 are listed in Irish Pounds, while the 2000 and 2005 
surveys are recorded in euros. It w'as necessary to convert the earlier surveys to euros



The initial sample size, the number of uninhabited addresses and the 
effective sample of each survey are also illustrated in Table 2.1. “Uninhab
ited” represents the number of drawn addresses that are vacant, demolished, 
boarded-up, boarding houses and any other addresses excluded from the sur
vey. Over time, the percentage of excluded addresses has increased from 7 
per cent in 1988 to a peak of 12 per cent in 2000. This could be due to 
the increase in activity in the construction sector, where many areas in the 
country have undergone significant redevelopment.

Table 2.1 also displays the response rate of each HBS. Over time fewer 
people have been willing to participate in the survey. In order to ensure a 
consistent final sample size across surveys, the CSO must compensate for the 
lower participation rates by increasing numbers in the initial and effective 
sample sizes. Response rates in the 2000 survey were down 4 per cent on 
the previous survey year, with the 2005 survey falling by an additional 8 per 
cent.

All summary and comparative tables discussed in this thesis have been 
adjusted for inflation using the CSO's annual Consumer Price Index (CPI) 
with 2005 taken as the base year. The increase in the CPI from 1988 to 2005 
was 67.7 per cent, 38 per cent from 1995 to 2005 and 18.9 per cent from 2000 
to 2005. The 2000 to 2005 CPI increase differs from the published figure in 
the 2005 HBS accompanying documentation. This is due to revisions made 
in the CSO’s CPI data.

The HBS data reveal dramatic changes in general expenditure and in
come patterns in Ireland since 1988. Table 2.2 shows that in real terms, 
national (State) weekly expenditure increased from €475 to €787 between 
1988 and 2005, an increase of more than 60 per cent. Over the same period, 
average household weekly disposable income increased by 96 per cent from 
€428 in 1988 to €842 in 2005. Urban households earned between 8 and 12 
per cent more that rural households over this period; however, given that 
the cost of living is typically higher in urban areas this is to be expected.^

using the fixed Irish pound-euro exchange rate of 0.787564. In addition, data before 2005 
are given in pennies rather than pounds implying that these data must be scaled.

®Thc HRS defines Urban Hoaseholds “as being located in cities and towns of all sizes 
distinguished for Census of Population purposes including suburban areas”.
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Table 2.2 also indicates that the survey to survey growth rates of dis
posable incoiue and expenditure have been very high. Disposable income 
growth doubled from 15.6 per cent between 1988/1995 to 32.5 per cent be
tween 1995/2000. Although remaining high, disposable income growth rates 
declined to 28.5 per cent between 2000/2005. The increase highlights the 
significant improvement in households’ living standards over this period due 
to the “Celtic Tiger”. Growth rates in expenditure followed the same pat
tern, however, expenditure at a percentage of disposable income has fallen 
over time, with the average household spending less than they earned in 
2005.

Changes in expenditure patterns over time are illustrated in Table 2.3. 
The share of total expenditure allocated to food has remained relatively 
constant at between 20 and 25 per cent. However, services, transport and 
housing have significantly increased their share of household expenditure. 
Housing costs (rents and mortgages) increased by almost 50 per cent in
creasing from approximately 9 per cent in 1988 to 17 per cent in 2005. These 
developments highlight the increasing cost of accommodation caused by the 
initial undersiipply of units in the 1990s and 2000s tlue to net migration and 
demographic changes.

Households are often broken down by income deciles, the purjiose of 
which is to compare behaviour/standards of lower income households with 
other wealthier households. Table 2.4 illustrates households’ weekly dispos
able income by deciles per survey year. Over the period of time examined 
within the HBS, there has been a significant increase in household income. 
The final column in Table 2.4 relates to the growth rate of disposable income 
over the period 1988 to 2005. Disposable income increased in all income 
deciles with the top three income deciles (i.e., the wealthiest 30 per cent of 
the population) experiencing an increase in disposable income of more than 
100 per cent. The second income deciles experienced the lowest increase in 
their disposable income, possibly due to the fact that this income bracket is 
where welfare supplements stop and income tax is paid on a small percent
age of salaries. The poorest households increased their average disposable 
income by 62.6 per cent over the same period. This increase may indicate 
that increases in social welfare payments have significantly increased the

11



standard of living for poorer honsoholds. The significant difTerences in the 
growth rate of disposable incoine across various income deciles highlights the 
dramatic divergence in equality across the economy, where the wealthiest in 
the population have enjoyed much higher income growth rates.

Table 2.5 gives a breakdown of household expenditure and disposable 
income by employment. It shows that there has been a real increase in 
disposable income across all groups including both those out of work and 
retired households. The ratio of expenditure to incoine has also improved 
across all groups with the exception of those out of work who consistently 
spend more than their income. The general increase in households prosperity 
and disposable income since the 1980s have allowed more households to 
invest in housing, pensions, and stocks and shares than ever before. This 
thesis analyses these decisions in relation to pensions and housing.

The principle variables used in Chapters 4 and 5 have been divided into 
subsections based on Household Characteristics, Income and Debt as defined 
in Table 2.6. In additional to these subsections, Chapter 4 also investigates 
households’ use of financial products such as Insurance, Savings & Invest- 
ment and Unsecured Credit, which are defined in Table 2.8. Corresponding 
means and standard deviations are given in Tables 2.7 and 2.9, where all 
monetary values are given in 2005 euro prices. Where possible, the HBS 
code is also ju'ovided, headers (variables with prefix "hdr'’) are comprised 
of control and observation variables, trailers (denoted with prefix “t”) con
tain quantities and values, i.e., income, expenditure, weights and quantities 
consumed.

2.3 Additional Data Sources

2.3.1 Supplementary Pensions Data

Chapters 3 and 4 analyse pensions in Ireland. There are a number of sources 
from which aggregated macro level data is sourced for Chapter 3. The HBS 
dataset is the primary data source used in Chapter 4 for micro level analysis, 
however, it is also supplemented with additional macro level data. The 
macro level data used are summarised in Table 2.10 and are obtained from 
the following sources;

12



1. The Irish Pension Board (IPB) is a regulatory body which has three 
functions: first, it protect interests of pension scheme members, sec
ond, it promotes the development of efficient national pension struc
tures and third, it monitors and collects pension scheme’s data. The 
data it collects are published in the IPBs annual reports (2000-2010). 
The data include information on the number of pension schemes in 
Ireland and their membership, along with information relating to the 
type of schemes held.

2. Irish Association of Pension Funds (lAPF) was established in 1973 
and it conducts an annual survey in relation to occupational pension 
assets held in Ireland. The lAFP represents over 340 corporate mem
bers, representing 200,000 employees or approximately 25 i)er cent of 
occupational pensions. The body also engages with the National Pen
sions Board and the Department of Social Protection on behalf of its 
members. It is represented at a European level through its member
ship of the European Federation of Retirement Provisions (EFRP). 
lAPF surveys used in this thesis iuclnde the Asset Allocation Survey 
from 1987-2003, which was replaced by the Pension Investment Sur
vey for 2009-2010 and the Defined Benefit Survey. The data collected 
include information on all ocoipatioual pensions (both defined benefit 
and defined contribution), it focuses on the allocation of pension funds’ 
assets and investments, and monitors the value of the funds held.

3. The CSO’s Quarterly National Household Survey’s Special Modules on 
pensions was also used. These Special Modules are carried out every 
quarter; however, the pension related modules are only available for 
2002Q1, 2004Q1, 2005Q1 and Q4, 2007Q1, 2008Q1 and 2009Q4. The 
QNHS collects household related pension data, which include personal 
pension plan information not collected by the lAPF. Unfortunately, 
this survey does not distinguish between defined benefit and defined 
contribution schemes.

4. National Pension Reserve Fund (NPRF) was established in 2004 by 
the Government to spread the burden of the State’s future pension 
obligations over time. It is administered by the National Treasury

13



Maiiageiiieiit Agency (NTMA), which releases data on asset allocation 
and performance of the fnnd. Quarterly data from 2004Q2 to 2010Q4 
were sourced from the website’s Asset and Performance page.®

5. Department of Finance (2010) data are sourced from the annnal Anal
ysis of Exchequer Pay and Pensions Bill reports. These data provide 
information relating to the cost of providing public sector employees 
with their defined benefit pensions.

6. Department of Social Protection (2010) releases data in relation to 
State welfare administered to the public. These include all information 
relating to the cost of providing the State Pension, both contributory 
and non-contributory (means-tested) pensions.

7. Attain Consultants^ are an Irish firm that specialise in pension and 
hnancial planning for their clients. They produce a regular Pension 
Funding Index which provides interpolated aggregate level data based 
on ISEtJ listed eomi)anies annual r(5i)orts. Tln^ annual deficit/surplus 
of 25 ISEQ listed companies with defined benefit pensions was sourced 
from Attain.

2.3.2 Supplementary Macroeconomic Data

Chapter 5 uses data relating to the year households move into their home, (as 
a renter or owner occupier). These data are sourced from the Central Bank 
of Ireland (CBI), the CSO and the Department of the Environment, Her
itage and Local Government (DoEHL). The historical data include, annual 
interest rates, inflation rates, house prices, loan-to-value ratios and rental 
values. Additional data used include, first-time-buyer information, dispos
able income and saving rates for both 2007 and 2009. Summary statistics 
for these data and their sources are given in Tables 2.11, 2.12, and 2.13.

®http: //www.nprf.ie/Performance/selectYear.htin 
^ http://www.attain.ie/
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2.4 Penn World Tables & Institutional Variables

There are three data sources used in Chapter 6, the Peiui World Tables 
(PWT), the Barro-Lee Tables and Shleifer’s Institutions data. Each source 
is discussed within this section.

2.4.1 Penn World Tables (PWT)

The Penn World Tables (PWT) provides econonhc national accounts data by 
country. There are approximately 30 variables available for approximately 
167 countries over some or all of the period 1950 to 1998. Data are also 
available relating to country demographics, capital stock and relative prices 
within and between countries. Variables are available in common prices and 
currency (US dollars), facilitating real quantity comparisons across country. 
There are a number of papers written about the PWT and how they were 
developed; however, the principle articles are Kravis et al. (1978) and Sum
mers and Heston (1991). Additional information about the PWT can be 
sourced from the University of Pennsylvania, PWT website.*

The PWTs are the result of many years of international co-oj)eration. In 
the beginning, the dataset was comjjiled as the System of National Accounts 
(SNA), which is a national accounting framework for economic activity. It 
has been maintained by the majority of United Nations (UN) members since 
1963. While the SNA represented a quality dataset for both time-series and 
cross sectional country analysis, it did not allow cross-country comparisons 
to be made. In 1968, the first cross country purchasing power comparisons 
were developed at Penn in the form of the International Comparison of Prices 
Program (ICP) based on the SNA data. This initial work included interna
tional comparisons involving conversions of countries accounts at PPPs.

The initial benchmark studies (1967, 1970 and 1975) were carried out at 
Penn. However, since the 1980s a number of regionahsed benchmark stud
ies have been arranged by the United Nations (UN), the Organisation for 
Economic Cooperation and Development (OECD), Eurostat and the World 
Bank. These studies involved collecting the prices of a number of stan
dard quality goods and services in different countries. Prices were used to

^Source: http://pwt.econ.upemi.edu/
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calculate indices which were applied to countries SNA data to generate com
parable country statistics in relation to national income and its components. 
The PWT is a combination of these regional estimates into a world bench
mark data source. Summers and Heston (1991) give a full description of the 
Penn World Tables.

The analysis in Chapter 6 uses Penn World Tables (PWT) version 6.2 
which is discussed in Heston et al. (2006). Statistics on 57 countries are 
drawn over 41 years (1960-2000) from the PWTs. The final 57 countries 
and 22 PWT variables are listed in Table 2.14 and Table 2.15, respectively.

2.4.2 Barro-Lee Tables

The Barro-Lee tables were developed by Barro and Lee in 2000. The con
struction of the data is described in Barro and Lee (2001). They created a 
data series of educational attainment at various levels for a number of coun
tries. Two different age groups are estimated (over 15 and over 25) by sex. 
These groups are provided in five-year intervals over the period 1960 and 
2000. The data also provide the nnmber of years of schooling achieved by the 
average person at the various levels of schooling and cumulative schooling 
attained.

Country selection in Chapter 6 is based on the availability of Barro-Lee 
tables. This is because the construction of human capital is based on the av
erage years of schooling, which is an essential element of the TFP function. 
Therefore, the dataset was restricted to countries where educational attain
ment is available from the Barro-Lee tables. This variable also restricts the 
years of the sample to the period 1960-2000.

2.4.3 Shleifer’s Institution Variables

The availability of institutional data also determines which countries can be 
incorporated in to the analysis. This section describes the various institution 
indicators used in the analysis. Institutions refer to a number of different 
elements in society. These include, political regimes, structure of the edu
cation system, financial institutions, social welfare systems, etc. This type 
of information can help measure a country’s level of corruption, how easy it

16



is to iiiipleinent new technology and whether or not a country is reaching it 
inaxinmin productive level.

The data were obtained from Andrei Shleifer’s website.^ The data were 
downloaded as cross sections, combined and then formed into a panel. A 
number of the variables do not change over time, and these that do are not 
year on year changes but instead 5 and 10 year averages. However, this is not 
necessarily a problem given that institutional change can take a long time 
to implement and even longer before the effects may be seen. In addition, 
when these variables are interacted with the TFP gap between the lead and 
follower country (which does change over time), they become time varying 
indicators.

The data set is snb-divided into groni)ings that give general indica
tions of the influence of institutions in a given country. The groupings 
can be taken as indicators of the country’s commitment to development 
and change. These indicators are Political Government Variables, Citizens’ 
Rights, Health Benefits, Social Security Benefits and Labour Regulations. 
The majority of these indicators are inter-related and correlated. This inter
relatedness is to be expected as a country with good government policy will 
tend to have good social, health and education standards (Table 2.16). The 
components and source of each indicator are defined as follows:

1. The Social Benefits variables are all sourced from Botero et al. (2004); 
they ('xamine the {‘fleets of social st'curity, industrial and labour laws 
on labour force participation rates. The measures used are: labour 
union power, collective disputes, availability of alternative employ
ment, social security provided by the state, emj)loyer requirements, 
unemployment, old age and maternity benefits. The purpose of this 
group is to determine the effects of unions and social policies of the 
state.

2. The Health Benefits are a combination of health indicators taken from 
Botero et al. (2004), Djankov et al. (2002) and Glaeser et al. (2004). 
These indicators combine the responsiveness of the health service, sick

®A11 the institutions data sourced from Shleifer are available from: 
http://www.economics, harvard.edu/faculty/shleifer/dataset

17



benefits from the state, risk of malaria and tlie ISO^° environmental 
and quality standards.

3. Labour Regulations are made up of the cost of overtime, firing costs, 
labour force participation, minimum wage and age requirements and 
legal requirements placed on the employers. These indicators are 
sourced from Botero et al. (2004) and essentially represent the labour 
laws used in their paper.

4. The Citizen Rights group is a more general grouping of the basic right 
of citizens. It is taken from Botero et al. (2004), Djankov et al. (2002) 
and Glaeser et al. (2004). The group is composed of expropriation risk, 
civil rights, corruption levels in the government, court formalisation 
and property rights.

5. Political Government measures are taken from Botero et al. (2004) 
and Glaeser et al. (2004), Political government measures the quality of 
a country’s government and consists of the political breakdown of the 
government, legislature process competition, government effectiveness, 
executive constraints and the level of democracy.

6. School enrolment measures secondary level school participation. It 
is taken from the World Bank Indicators as a proxy for the role of 
education in a country. The skills gained from this education have 
already been accounted for in the human capital ratio derived from 
the Barro-Lee tables.

^International Organisation for Standardisation
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Table 2.2: HBS National Expenditure & Disposable Income by location

1988 1995 2000 2005
Average Weekly Expenditure (€)
State 475.28 547.33 687.00 787.12
Urban 497.03 576.35 728.39 819.11
Rural 438.57 497.70 612.75 681.42

Average Weekly Disposable Income (€)
State 428.15 494.96 655.94 842.98
Urban 441.40 513.94 696.50 871.43
Rural 405.80 462.48 618.49 796.77

Growth Rate of Disposable Income (%)
State 15.60 32.52 28.52
Urban 16.43 35.52 25.12
Rural 13.97 33.73 28.83

Growth in Expenditure (%)
State 15.16 25.52 14.57
Urban 15.96 26.38 12.45
Rural 13.48 23.12 11.21

Expenditure to Disposable Income (%)
State 111.01 110.58 104.74 93.37
Urban 112.60 112.14 104.58 94.00
Rural 108.08 107.62 99.07 85.52

Note: Data has been converted to Euro and rebased to 2005 levels.
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Table 2.3: HBS Distribution of Household Expenditure (%)

1988 1995 2000 2005
Food 25.22 22.70 20.37 25.15
Services 21.91 24,39 25.70 40.49
Transport 13.58 14.35 16.43 21.63
Housing 8.81 9.81 9.59 16.65
Alcohol & Tobacco 7.99 7.65 7.63 8.31
Fuel & Light 6,28 4.97 3.75 5.40
Clothing & Footwear 6.74 6.39 6,08 7.52
IVIiscellaneous Goods 3.47 3.81 3.30 4.19
Durable Goods 3.92 3.62 4.65 6.26
Noil-Durable Goods 2.08 2.33 2.49 3.07
Total 100 100 100 100

Note: This gives the percentage of expenditure spent by product

Table 2.4: HBS Household Weekly Disposable Income by Deciles (€)

Deciles 1988 1995 2000 2005 Growth Rate (%)
1st Poorest 97.74 110.16 126.32 158.99 62.67
2iid 160.14 172,49 207.41 224.65 40.28
3rd 218.87 234.98 296.60 359.12 64.08
4th 274.35 304.98 394.56 488.30 77.98
5th 330.07 377.75 503.02 628.31 90.36
6th 395.69 463.56 613.52 779.53 97.01
7th 477.74 564.62 734.61 950.84 99.03
8th 573.22 674.89 884.08 1,167.54 103.68
9th 705.78 825.03 1,100.47 1,420.76 101.30
10th Richest 1,048.31 1,220.73 1,698.96 2,232.01 112.92
State Average 428.15 494.95 655.94 842.98 96.89

Note: Data has been converted to Euro and rebased to 2005 levels
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Table 2.5: HBS Household Expenditure by Livelihood

1988 1995 2000 2005
Averuge Weekly Expenditure
Self-Employed 555.77 618.71 811.30 912.05
Eiiiployee/C.E.S. 616.39 741.61 885.25 1,017.88
Out of work 339.75 398.13 493.10 553.00
Retired 334.08 352.70 400.38 456.09
Other 284.40 320.39 408.88 534.50
State Average 475.28 .547.31 687.00 787.12

Average Weekly Disposable Income
Self-Employed 509.82 586.87 786.72 1,012.39
Employee/C.E.S. 559.26 592.96 847.51 1,118.39
Out of work 277.50 321.02 395.30 455.83
Retired 303.38 336.02 397.76 483.25
Other 255.73 285.23 380.14 515.58
State Average 428.15 494.96 655.94 842.98

Ratio Expenditure to Disposable Income (%)
Self-Employed 109.01 105.43 103.12 90.09
Employee/C.E.S. 110.22 125.07 104.45 91.01
Out of work 122.43 124.02 124.74 121.32
Retired 110.12 104.96 100.66 94.38
Other 111.21 112.33 107.56 103.67
State Average 111.01 110.58 104.74 93.37

Note: Data has been converted to Euro and reba.sed to 2005 levels
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Table 2.8: IIBS Financial Products Data

Variable Definition
Insurance Products
honieins Sinn of housing related insurance both contents and dwellings (t238+t237) 
inotorins Sum of motor related insurance products (t333+t334+t335) 
incins Incoine Protection insurance (tl421)
niortins Mortgage Protection Insurance (t381)
healthins Amount spent on health insurance with VIll &: BUPA (t379) 
lifeins Amount spent on Life assurance (t382)
otherins Other insurance products purchased (t384)
pencontib Sum of personal Pension, PRSA & AVC contributions (t380+tl994+tl457) 
einpcontib Sum of employers Pension & PRSA contributions (tl425+tl445)

Saving & Investment Products
hdr323 No. Stocks & Shares held by the household
hdr324 No. Government Loans held by the household
hdr325 No. Building Society Accounts held by the household
hdr326 No. Commercial Bank Savings Accounts held by the household
hdr328 No. Post Office Saving Investment held by the household
hdr329 No. Other Investments held by the household
hdr335 No. Current Accounts held by the household
hdr340a No. Laser cards held by the household
hdr340 No. Other cards held by the household

Unsecured Credit
hdr330 No. of Bank loans held by the household 
hdr331 No. Employeer loans held by the household 
hdr332 No. Credit Union loans held by the household 
hdr333 No. Other loans held by the household
hdr334 No. Hire Purchase & Credit Sales contracts held by the household
hdr337 No. Visa cards held by the household
hdr338 No. with Access cards held by the household
hdr339 No. American Express cards held by the household

Note: All data sourced from the IIBS STATA files
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Table 2.10: Pension Related Variable Sources

Years Unit Source

Govennnent Contributions 2001-2010 €bln NPRF
Fund Value Year-End 2001-2010 €bln NPRF
Cumulative Contributions 2001-2010 €bln NPRF
Pension Assets 1989-2009 €niln lAPF
Pension Assets % CDP 1989-2009 % CDP lAPF
Pension Asset Crowth 1989-2009 % lAPF
Defined Benefit Pension S/D 2001-2010 €niln Attain
ISEQ Returns Growth 1989-2009 % ISEQ
Occupational Pension Coverage 2002-2009 volume CSC
Population Forecasts 2006-2041 thousands CSC
Dependency Ratios 1926-2041 % CSC
Public Pension Expenditure 2004-2050 % GDP EC
Occupational Pensions 2004-2010 volume fPB
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Table 2.14: Countries by Regions for TFP

Europe Australasia
Austria AUT Australia AUS
Belgium BEL China GUN
Switzerland CHE Hong Kong HKG
Denmark DNK India IND
Spain ESP Indonesia IDN
Finland FIN Japan JPN
France FRA Korea. Rep KOR
U.K. GBR Malaysia MYS
Greece GRC New Zealand NZ
Ireland IRL Philippines PHL
Italy ITA Sri Lanka LKA
Netherlands NLD Thailand THA
Norway NOR
Portugal PRT
Sweden SWE
Romania ROM
Turkey TUR
The Americas Africa & Middle East
Argentina ARG Egypt EGY
Bolivia BOL Ghana GHA
Brazil BRA Israel ISR
Canada GAN Jordan JOR
Chile CHE Kenya KEN
Colombia COL Mali MLI
Dominican Rep. DOM Mozambiciue MOZ
Ecuador ECU Malawi MWI
Janiacia JAM Pakistan PAK
Mexico MEN Senegal SEN
Panama PAN South Africa ZAF
Peru PER Uganda UGA
Uruguray URY Zambia ZMB
Venezuela VEN Zimbabwe ZWE

Note: The countries used in Chapter 6 were determined by the availability of 
Barro-Lee educational attainment data and Shleifer's institutions variables
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Chapter 3

Irish Pension System Policy 
Review

3.1 Introduction

Barr and Diamond (2008 pp. 32) state that “the primary objective of pen
sions is economic security in old age through consumption smoothing, insur

ance. poverty relief, and redistribution”. There are two dimensions to this 

statement: first, the individual can choose to smooth their own consump

tion and invest in an insurance j^olicy (i.e., a pension plan). Second, the 

Government must take responsibility for those who do not have the means 

to jjrovide for themselves. It must protect these individuals against poverty 

in old-age, while distributing these societal costs across all tax payers. This 

is not an easy task to fulfil and many different approaches have been imple

mented globally in an attempt to achieve this balance.

This chapter examines the Irish pension system which is comprised of 

three tiers; the State Pension, occupational pensions and personal pensions. 

The State Pension is available to members of society who have paid full 

social insurance stamps and are over 65 years of age. The State Pension 

may then be supplemented with an occupational pension and/or a personal 

pension. The occupational pension may be a defined benefit or defined con

tribution scheme, while personal pensions are defined contribution schemes 

only. Individuals with occupational jjensions can make additional pension 

provisions using Additional Voluntary Contributions (AVCs) through the 

personal pension category.
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Occnpatioiial pensions were traditionally defined benefit schemes, used 
to attract labour. However, increased life expectancy, salary increases and 
new accounting requirements have led to significant increases in the cost of 
defined benefit schemes. The Irish Pensions Board estimated that 75 per 
cent of defined benefit pensions were in deficit at the end of 2009, while 
Mercer estimated that the aggregate deficit of ISEQ companies’ pension 
schemes was €4.6 billion at year-end 2010. Companies are required to sub
mit proposals to the Irish Pensions Board outlining how they plan to correct 
these deficits. In the current environment of credit restrictions this may be 
a difficult task to achieve given that company profits are likely to be low 
and there is a risk that defined benefit pension deficits will add additional 
pressures to companies’ funding and cash flow positions.

The long-term outlook for the Irish State Pension and public sector pen
sions are not much better. An ageing popnlation, increasing emigration 
and a rising Exchequer deficit all indicate that the future cost of the na
tional pension system is likely to grow. In an attempt to spread the burden 
of the ageing population the Government established the National Pension 
Reserve Fund (NPRF) in 2010. Unfortunately, the recent investment of this 
fund in the banking sector is likely to prevent the NPRF achieving its goal. 
Other proposals to address total j^ension coverage have been suggested by 
the Department of Social Protection’s (2010a) National Pensions Framework 
Group; this includes an auto-enrolment scheme which would result in fewer 
individuals being solely deijendent on the State Pension. This scheme’s ac
tivation is subject to favourable economic conditions and therefore may not 
be implemented due to the financial crisis. Notwithstanding the potential 
pension funding gap facing the Government, Ireland’s current demographic 
situation is better than its European counterparts indicating that there is 
still time to prepare for the future.

There is a large volume of policy related pension reports and docu
ments which examine the Irish pension system. A selection of national 
reports include: NPRF (2010), the National Pensions Framework, Whelan 
(2001/2005/2007), Irish Pension Boards (2010) and the Irish Association 
of Pension Funds (lAPF) (2000-2011). International reports that reference 
Ireland include: Gommittee of European Insurance and Occupational Pen-
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sion Supervision (CEIOPS) (2009 and 2010) financial stability reports, and 

the OECDs (2009) Private Pension Outlook. Each report tends to examine 

one element of the pension system at a time. The main contribution of this 

chapter is that it gives an overview of the Irish pension system as a whole 

and outlines its shortcomings. The overwhelming complexity of the pension 

system is found to be its biggest drawback.

The remainder of the chapter is organised as follows. Section 2 reviews 

the Irish pension system, outlining the public pension system, occupational 

pension coverage and the method by which pensions are drawn down by 

private pension holders. Section 3 presents the financial dilemma facing the 

Irish Government due to increased old age dependency ratios. It also ex

amines the appropriateness of the NPRF as a response measure. Section 

4 reviews occupational pension coverage and assets, highlighting the addi

tional strain on companies which offer defined benefit pension schemes. The 

section identifies the funding shortfalls in both defined benefit and defined 

contribution schemes. Section 5 analyses the effect of budgetary changes 
on pension schemes. It also examines policy recommendations that may 

be implemented in order to improve pension coverage, equality and general 

understanding of retirement provisioning. Finally, Section 6 concludes. A 

glossary of all pension-related terminology is provided in the Appendix.

3.2 The Irish Pension System
3.2.1 Pension System Review

Ireland has a Three-Tier Pension System; the State Pension, occupational 

pensions and personal pensions. Figure 3.1 depicts the structure of the Irish 

pension system. Tier 1 is the State Pension, which is available to every 

member of society, with the exception of public sector employees hired prior 

to 1995 who pay a reduced Pay Related Social Insurance (PRSI) stamp. 

The system provides both contributory (for those who have paid a full PRSI 

stamp) and non-contributory pension benefits (for those who have not paid 

any PRSI or have an insufficient number of contributions made). Individuals 

are means tested to receive non-contributory pensions. The State Pension is 

administered through the Department of Social Protection; this is to ensure
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that no one is excluded from the system, as social welfare payments and 
unemployment benefits are also administered through the same department.

In 2010 the Government announced a plan to roll out a three phase 
increase in the retirement age to claim the State Pension, increasing it from 
65 to 68 by 2028. Phase I will increase the retirement age to 66 in 2014, 
affecting those currently over the age of 55. Phase II increases the retirement 
age to 67 in 2021, affecting those aged between 50 and 55, with the final 
phase coming into effect in 2028 resulting in any person currently under the 
age of 49 working until they are 68. This retirement age increase only affects 
an individuars State Pension; private pension funds have not been required 
to increase their retirement age.

In 2009, the State Pension provided pensioners with a pension equal to 
35 per cent of national average weekly wage (or €230.30 per week). A re
tired household claiming the State Pension with an adult dependent^ will re
ceive an additional €206.30 per week, increasing their household retirement 
income to €436.60 per week. The basic State Pension may then be sup
plemented with additional pension provisions made in either Tiers 2 and/or 
3.

Tier 2 represents Occupational Pensions, which covers both private 
and public sector employee pensions that are provided by their resjiective 
employers. Tier 2a is the Public Sector’s Statutory Pension Scheme for 
State employees. These are defined benefit schemes typically funded through 
the Exchequer, though some State and semi-State bodies have independent 
pension funds, for example, Bord na Mona, ESB and the Central Bank. Tier 
2b relates to private sector occupational pensions which can be either defined 
benefit or defined contribution schemes.^ If a company does not operate an 
occupational pension scheme for staff they are obliged by law to operate

^An adult dependent is an individual who never paid PRSI (i.e., never formally partic
ipated in the work force, including voluntary work and home-makers, etc.) and possesses 
no additional means such as property or inheritance, but lives with an individual who is 
entitled to the State Pension.

^The principal difference between defined benefit and defined contribution schemes is 
that defined benefit schemes are occupational pensions that guarantee the pensioner a set 
annual payment on retirement relating to their final salary. A defined contribution scheme 
is based on contributions made by both the employee and employer during the member’s 
working life. The final pension value is not guaranteed but is subjeet to the performance 
of the invested funds.
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a group Personal Retireinent Savings Account (PRSA). Both the employer 
and the employee can contribute to the PRSA, although the employer is not 
obliged to do so. An increasing number of employers are opting for this type 
of scheme as unlike the defined benefit and defined contribution schemes, 
PRSAs are not established under trust and so the employer has no trustee 
responsibilities.

Finally, Tier 3 represents Personal Pensions. These schemes include 
Personal Retirement Savings Account (PRSAs), Personal Pension Plans 
(PPPs) and Additional Voluntary Contributions (AVCs) plans. By defi
nition these funds are defined contribution schemes, as they are fully de
pendent on the investment returns earned from contril.nitions made. Per
sonal pensions were initially established so that the self-employed or those 
who worked in non-pensionable employment (e.g., doctors, consultants, etc.) 
could make retirement provisions. Traditionally self-employed individuals 
would have opted for PPPs but more recently have tended to join PRSAs as 
there are strict guidelines set out by the Government in relation to commis
sion and management charges. These plans are also available to everyone 
who wishes to supplement their occupational and State Pensions with addi
tional provisions.

For the remainder of the chapter, personal and occupational pensions 
will be referred to as private pensions in order to help distinguish them 
from the State Pension. Public sector pensions are included as occupational 
pensions.

3.2.2 Private Pension Coverage in Ireland

In 1998 the Irish Pension Board proposed that private pension coverage 
in Ireland should be increased to 70 per cent for workers over the age of 
30. The Central Statistics Office’s (CSO) Quarterly National Household 
Surveys (QNIIS) Special Pension Modules^ most recent pension coverage 
survey indicates that 51 per cent of 20 to 69 year olds held private pensions 
in addition to their State Pension entitlements (Table 3.1) in 2009. There 
has been a fall in private pension coverage across all categories between 2008

^Special Pension Ntodules are available for 2002Q1, 2004Q1, 2005Q1 & Q4, 2007Q1, 
2008Q1 and 2009Q4
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and 2009.

Table 3.1 also provides a breakdown of pension coverage by einployinent 

sector, this is the total coverage of both personal and occupational pensions 

in each sector. It shows that five sectors have pension coverage of 30 per 

cent or less. These include: agriculture, forestry and fishing (24 per cent), 

wholesale and retail trade (30 per cent); acconnnodation and food (17 per 

cent); adininistration (29 per cent) and other Nace activities (27 per cent). 

The highest pension coverage occurs in the public adininistration and de

fence sector (93 per cent) and the financial, insurance and retail sector (83 

per cent). This is most likely due to the high level of State employment and 

financial awareness, respectively.

The distribution of the type of pension held varies significantly across 

each sector, for example, of those with pensions in the agricultural sector 79 

per cent hold personal pensions. On the other hand, the public administra

tion sector only has 3 per cent personal pension cover, while education and 

health have 5 per cent and 7 per cent, respectively.

3.2.3 Pension Structure on Retirement

In 2010, retired individuals without private pension plans (i.e. completely 

dependent on the State Pension for their retirement) received an annual 

income of €11,960, while those who had a dependent adult received €22,703 

for the year. Individuals earning the niinimum wage receive €8.65 per hour 

or €346 per week, assuming a 40 hour week (€18,000 p.a.). According to 
the CSO Earning and Labour Cost estimates,"^ the average weekly wage 

in 2010 was approximately €690 per week (€35,886 p.a.). This indicates 

that individuals earning either minimum wage or the average wage would 

suffer a decline in income on retirement if they did not make additional 

pension provisions. However, households with a dependent adult earning 

the minimum wage could see an increase in retirement income depending on 

the social benefits received before retirement.

It is therefore important that individuals make additional pension provi

sions to supplement their State Pension in retirement. There are a number

^This is a new CSO survey on Earnings Hours and Employment Costs (EHECS) cov
ering all sectors of the economy other than agriculture, forestry and fishing introduced 
from Q1 2008
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of ways in which individuals can achieve this, as discussed above. Assum
ing an individual has made private pension provisions, upon reaching the 
Normal Pension Date (NPD^) they are entitled to take a certain amount 
of their fund tax-free. The tax-free lump sum payable depends on the ser
vice completed at the NPD. If an individual has worked continuously for 20 
years a maximum lump-sum equal to one and a half times (120/80*^'*) final 
salary can be drawn. If less than 20 years continuous service has been com
pleted, the individual is entitled to a tax-free lump-sum in accordance with 
the Revenue Commissions augmented scale given in Table 3.2. Proprietary 
Directors (i.e., those owning at least 5 per cent of the voting rights of a com
pany) are entitled to take up to 25 per cent of their pension fund tax-free. 
However, this was revised in the 2010 Budget as discussed in Section 5.

The treatment of the balance in the fund varies depending on the type 
of scheme held by the individual.® If the individual has an occupational 
defined benefit scheme then their fund manager must purchase an annuity^ 
on their behalf. However, companies that have sufficiently large .scheme 
have the option to pay their retired staff directly from their fund. This is 
an insurance product that guarantees the purchasers an annual income for 
the rest of their life. The annuity rate quoted by insurance companies is 
associated with long-term interest rate expectations. The annuity rate is 
subject to a number of factors, these include (though not limited to);

• The Actuarial Mortality Tables - dictated by age and sex of the appli
cant;

• Annuity type - single or joint life policy;

• Guarantees desired upon death - transfer to spouse or continue pay
ments for a predetermined number of years;

• Wether income will be escalated and if so by what percent;
®The NPD is the date when a member can normally start to get their pension benefits. 

It will usually be the date that they reach normal pension age.
°The information in this section was obtained from personal correspondence with pen

sion consultants.
life annuity is a financial contract in the form of an insurance product according 

to which a seller (issuer) makes a series of future payments to a buyer (annuitant) in 
exchange for the immediate payment of a lump sum (single-payment annuity) or a series 
of regular payments (regular-payment annuity), prior to the onset of the annuity.
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• Long-term interest rate expectations; and

• Assumed growth of the fund.

Actuaries calculate individual annuity rates for each customer based on the 
above factors, these rates are usually between 3.5 and 5 per cent. The 
individual then transfers the balance of their fund (less their lump-sum) 
to the insurance company, who holds all transferred funds in an annuity 
book. The annuity book is constantly monitored and future annuity rates 
can be adjusted based on how well or poorly investment are performing. 
Annuity funds are usually invested in low risk long-term assets such as gilts, 
bonds and cash. Insurance companies offer different annuity rates and have 
different investment strategies. If the pensioner lives longer than expected 
the insurance company loses money on the annuity and vice versa if the 
pensioner lives for a shorter period of time. The break even threshold for 
insurance companies varies per person subject to the factors outlined above.

According to industry consultants, companies that have sufficiently large 
pension funds like Cement Roadstone Holding (CRH) and Universities [e.g,, 
Tiinity College Dublin (TCD)] before their fund was transferred to the 
NPRF were able to pay their defined benefit pension obligations directly 
from their accinnvdated funds, as long as they offer the same pension the 
individual would obtain in the open market.

In 1999, the Government introduced Approved Retirement Funds (ARFs). 
These can be used instead of purchasing annuities. This option was initially 
only available to individuals with personal pension plans (PPPs), Propri
etary Directors and those with Additional Voluntary Contributions (AVCs). 
In the 2010 Budget this option was extended to include members in defined 
contribution schemes. These individual still have the option to purchase an 
annuity and are in fact required to do so if their total fund value is below the 
threshold that will guarantee them an annual retirement income of €18,000 
(inclusive of the individual State Pension of €11,960 p.a.).

The benefit of the ARF system is that it provides more flexibility to the 
owner. The owner is free to decided how much to drawn in a given year 
and the fund can also be transferred to the members spouse upon death and 
upon the death of the spouse the balance can be passed to children in a
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tax offoctivo manner. However, the prineipal drawback of ARFs is that it is 
up to individuals to control their funds, therefore the fund could run out if 
not managed in an efficient way. To address this problem, individuals who 
own ARFs are required to place a once-off lump-sum of €1119,800 into an 
Approved Minimum Retirement Fund (AMRF). This fund can only be ac
cessed once the pensioner reaches 75 years of age to ensure sufficient income 
is available after this later life stage. However, any income earned on this 
fund may be drawn at any time subject to tax.

Once an ARF is established funds must be drawn after the individual 
reaches 60 years of age regardless of whether they are working or not. ARF 
holders must also withdraw a minimum of 5 per cent (this was increased 
from 3 per cent in the 2010 budget) of the fund each year, upon which they 
are taxed regardless of whether monies are withdrawal or not. Currently 
there are relatively few ARFs in place: however, opening ARFs to defined 
contribution scheme members is likely to increase its numbers in the future.

3.3 Government Pensions Dilemma
3.3.1 State Pension Funding Gap

As the State pays both the State Pension and the Public Sector Pension 
(Figure 3.1) there are multiple levels to their pension obligations. The De
partment of Social Protection (2010c) revealed that in 2009 €14,569 million 
(2.8 per cent of GDP) was needed to fund the State Pension for 378,746 recip
ients. This included both contributory and non-contributory means-tested 
benefits. The State Pension is traditionally funded through contributions 
made by individuals, employers and the Exchequer.

Employer and employee PRSl contributions are paid directly into the 
Social Insurance Fund (SIF) as part of the Pay-As-You-Go (PAYG) pension 
system. Essentially, this means that those currently employed directly pay 
the current State Pensions through their PRSI contributions to the SIE 
each year. Subsequently, when current PRSI employees retire, their State 
pensions are paid by future workers and so on.

Since 1996 the volume of PRSI contributions made by individuals and 
employers to the SIE has been so large that no Exchequer contributions
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have been needed. However, tlie SIF surplus was exhausted in 2010, re
quiring an additional €1.55 billion from the Exchequer to meet the needs 
of contributory pension payments. Aleans-tested non-contributory pension 
payments are funded though the welfare system and not the SIF. The SIF 
is expected to need an increasing amount of funding from the Exchequer in 
future, as the ratio of pensioners to workers increases overtime and insuffi
cient PRSI contributions are made in the future to meet future contributory 
State Pension obligations.

In addition, the Government must also pay Public Sector Statutory Pen
sions (occupational pensions). The Dei)artnient of Finance’s (2010a) Pay 
and Pensions Bill Report indicates that the public sector pensions were 
€2,235 million (1.3 per cent of GDP) for ajjproximately 100,000 recipients 
and their dependents. In 1988 270,300 were employed in the public sec
tor, by 2009 this had increased to 360,900; therefore the absolute number 
of public pensions has increased, along with life expectancy levels implying 
that the future cost of public sector jrensions will increase significantly over 
time. It should be noted that public sector employees contribute to their 
occupational pensions through the pension levy and monthly wage deduc
tions; these contributions are supplemented by Exchequer funds to fund the 
public sector pension. However, there are a number of State organisations 
that do not receive their pension from the Exchequer as they have their own 
fully funded independent pension funds. These include Bord na Mona, ESB 
and the Central Bank to name a few.

The combination of these figures implies that the total pension bill came 
to just over 4.1 per cent of GDP in 2009. Table 3.3 reveals forecasts made by 
the European Commission, which were analysed in Salomaki (2006), which 
suggests that by 2050 the total public pension bill will increase to 11 per cent 
of GDP. However, when compared with other European countries, Ireland’s 
expected future costs are still below the European average. Considering that 
these forecasts were made before the financ ial crisis, the macroeconomic con
ditions (e.g., economic growth and labour market activity) will be somewhat 
over-estimated. Labour market participation is expected to be lower as sig
nificant emigration has occurred. As a result, economic growth also will be 
less with a lower GDP, implying that the pension bill as a percentage of
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GDP could be larger than forecast.
For the PAYG system to be sustainable, future workers must be able to 

meet the demands of those in retirement. Figure 3.2 illustrates CSO Pop
ulation and Labour Force Projections (2008b) of what the Irish population 
distribution might look like in 2041, and compares the distribution with 2005 
levels. These figures were estimated by the CSO in 2006 before the finan
cial crisis, when macroeconomic forecasts were generally more favourable. 
It was assumed that there would be zero net migration® and that fertility 
rates would decline to 1.65 by 2016, remaining constant at that level. These 
assumptions are likely to be incorrect, as many individuals have emigrated 
due to the significant increase in unemployment caused by the financial cri
sis. However, it helps to illustrate that there will be an increase in the 
number of persons over the age of 50, thus dramatically increasing the old 
age dependency ratios in the future.

The old age dependency ratio is defined as the number of pensioners 
being supported by those employed: this ratio must be manageable for the 
system to function smoothly. Figure 3.3 shows forecasted CSO (2008b) de
pendency ratios^ in Ireland. Since 1926, there has been a steady decline 
in the ratio of young dependents (i.e., those too young to work), with the 
ratio of elderly dependents increaisiiig over the same period. Projections 
indicate that by 2041 there will be one dependent elderly person for every 
two workers (36.3 per cent) compared to a ratio of one for every five workers 
(15.9 per cent) in 2006. As the number of young dependents has also been 
falling, over time there may not be sufficient numbers entering the workforce 
to sustain future pensioners. This may be especially true if 1980s emigra
tion levels return to Ireland, increasing the elderly dependency ratios even 
more dramatically than forecasted. This will add additional strain to the 
already developing pension funding gap. High unemployment caused by the 
financial crisis has also resulted in a reduction in employer and employee 
PRSI contributions to the SIF. However, when compared with Europe the 
Irish population is still relatively young and has time to adjust the pension

®The zero net migration scenario MO, expects the level of net migration would remain 
constant at 2005 levels.

®These forecasts ai’e based on the assumptions that (1) fertility will remain constant 
at the 2006 level of 1.9 and (2) net migration will level off at +10,000 p.a. in 2021.
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system to make it more sustainable.
The ageing population issue has sparked signihcant debate in the na

tional newspapers about whether the State Pension should be pre-funded or 
not. In 2001 the Irish Government established the NPRF, in order to meet 
its future obligations to both State and public sector pensions.

3.3.2 National Pension Reserve Fund (NPRF)

The NPRF (2010) is controlled and managed by the National Pensions Re
serve Fund Commission. The Commission’s functions include the determi
nation and implementation of the Fund’s investment strategy in accordance 
with its statutory investment policy. This policy requires that the NPRF 
be invested so as to secure the optimal total hnancial return within a level 
of risk that is deemed to be acceptable by the Commission.

The Commission’s Mission Statement adopted in 2001 is:
“to meet a/i much as possible, within prudent risk parameters to be agreed 

by the Commission, of the cost to the Exchequer of social welfare and public 
service pensions to be paid from the year 2025 until the year 2055, as provided 
for in the National Pensions Reserve Fund Act, 2000“

It is expected that in 2025 the costs of the State’s total pension bill 
will increase dramatically, due to the ageing population. No money can be 
drawn from the NPRF before 2025 and, from then on. drawdowns will con- 
tinne until at least 2055, under rules laid down by the Minister for Finance. 
It is believed that by spreading the Exchequer’s increasing pension burden 
over a lengthy period, the NPRF will facilitate long-term sustainability in 
the pension system. The Government, therefore, has created a hybrid PAYG 
and pre-funded system to meet its future pension recpiirements. This sys
tem will accumulate additional funds between 2001 and 2025 in order to 
fill the expected future shortfall between PRSI contributions and pension 
obligations.

The NPRF is funded through a commitment by the Government to invest 
one per cent of GNP every year between 2001 and 2025. There was also an 
initial injection of €7.5 billion in 2001 to establish the fund. By end 2010 the 
Exchequer had contributed a total of €19.78 billion to the NPRE (Eigure 
3.4), and the funds total valued was €24.4 billion, implying that nearly €5
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billion had been earned from the investments made. The Fund’s assets are 
divided between the Discretionary Fund (which are funds managed by the 
Commission’s strategists) and the Directed Portfolio (directed investments 
by the Department of Finance for bank recapitalisation); in December 2010 
these stood at €14.9 billion and €9.5 billion, respectively.

Quarterly returns on the NPRF’s investments are presented in Figure 
3.5. The Discretionary Portfolio’s assets have been divided into Equities, 
Financial Assets (cash, bonds and currency holdings) and Alternative As
sets (property, infrastructure, commodities, etc.). The Directed Portfolio’s 
investment in the Bank Recapitalisation scheme is also identified. Figure 3.5 
illustrates how the Fund’s a.ssets have been redistributed since the onset of 
the financial crisis, with a significant portion of investments being directed 
towards the Irish banking sector. Figures 3.4 and 3.5 show a significant de
cline in the value of the Fund in 2008 derived from financial market volatility 
during the recent crisis. However, the NPRF Commission stress that the 
Fund is a long-term investment, and as such, short-term fluctuations should 
not ov^erly influence the general investment strategy. Returns on the Dis
cretionary portfolio were 11.1 per cent in 2010, while the Directed portfolio 
returns were -7.9 per cent.

Investments in the Directed Portfolio are not controlled by the NPRF 
commission and are reported separately from other investments. In 2009, 
€7 billion was invested in AIB and Bank of Ireland. This investment was 
funded by €3 billion from the Exchequer (which fulfilled the Government’s 
NPRFs required contribution of one per cent of GNP per annum for 2009 
and 2010) and €4 billion from the NPRE. An additional investment in AIB 
of €3.7 billion meant that at end December 2010 the bank recapitalisation 
balance stood at €9.5 billion and accounted for 38.9 per cent of the NPRF’s 
total assets.

The NPRF has “a supplementary objective to outperform the cost of 
five-year Government debt over rolling five year periods at a 75 per cent 
probability level”. This target was relatively easy to achieve when the Ex
chequer was in surplus and the debt/GDP ratio was low. The NPRF Com
mission has therefore decided “that the costs of borrowing should now be 
formally recognised in its investment objective and explicitly factored into
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tlio level of risk it is satisfied to take with regard to the NPRF”. Figures 
released from the National Treasury Management Agency (NTMA) place 
the cost of serving the Exchequer debt of €148.6 billion at €4.8 billion per 
annum in 2010.

Due to the high cost of servicing the national debt, the NPRF will pro
vide an additional €17.5 billion to the EU-IMF programme as part of the 
State’s contribution to the recovery plan in 2011. The NPRF will provide 
€10 billion of this with the rest being sourced from other domestic cash 
resources; these funds will be split between financing the needs of the State 
and supporting the banking sector. As a result the remaining value of as
sets in the Discretionary Portfolio will be approximately €4.9 billion. This 
portfolio is due to be invested in infrastructural assets and water metering 
services as set out in The National Recovery Plan 2011-2014. The entire 
Fund will essentially be depleted as it is unlikely that the banking sector 
will be able to repay these debts in the future. Unfort\mately the dilemma 
of an ageing population is still outstanding and looming ever closer each 
year, without any obvious solution.

The existence of the NPRF has always been controversial and some com
mentators believe that it should never have been established in the first 
place. In a discussion on the Irish Economy Blog, Karl Whelan suggests 
that the money would be better served generating economic growth and 
prosperity, which would encourage a positive net flow of migration to Ire
land and may result in a lower pensioner dependency ratio. Cohn McCarthy 
comments that the NPRF should be wound down. He argues that increased 
life expectancy is not a population crisis but rather a policy issue created 
by an inflexible pension system. The following section outlines the issue 
of pre-funded versus PAYG national pension systems.

3.3.3 To Fund or not to Fund State Pensions

The increase in life expectancy and changing population demographics has 
led global experts (such as the World Bank and the OECD) to the consensus 
that a totally unfunded national pension system is not a viable long-term

^°These comments can be found at http://www.irislieconomy.ie/index.php/2009/07/28/national- 
pensions-reserve-fund-an-bord-snip-nua/
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option. Globally, national pension schoinos have boon in doficit due to poor 
fiscal planning, limited tax collection and unrealistic comniitnients made 
by Govornmonts. This has resulted in a significant vohnno of debate since 
the 1990s as to whether or not State Pensions should be pre-funded. This 
debate revolves around the potential funding gap between the income tax 
generated by the future labour force and the pension expenditure required 
to support an ageing population (Figure 3.2), To date, no consensus has 
been reached.

The World Bank suggests that countries slioidd move to a “multipillar” 
system where; Pillar I, is a defined benefit state pension funded through a 
PAYG system. Pillar II, is a mandatory privately funded defined contribu
tion scheme, and Pillar III, is a voluntary privately funded defined contribu
tion scheme. For Ireland, this would mean that in addition to the State Pen
sion. individuals would have to make additional provisions in the event that 
they do not already have a priv^ate pension plan in place. The Government 
would then allocate tax breaks in relation to mandatory contributions and 
could, over time, disband the State contributory pension if desired (leaving 
the means tested non-contributory pension in place). The auto-enrolment 
scheme proposed by the National Pensions Framework Group would be sim
ilar to the WYrld Banks Pillar II recommendations.

Feldstein (1996) argues that there are real gains to society if national 
pension systems are restructured from PAYG to pre-funded systems. Feld
stein claims that the returns on assets (earned by the funded system) exceed 
any potential wage-bill growth needed to fund the PAYG system.

Disney et al. (1999) review a range of policy options examining some of 
the actual reform strategies implemented by various countries. Specifically, 
the authors examine switching from a PAYG unfunded social system to a 
funded defined contribution system. They find that pre-funded programmes 
are dynamically more efficient than unfunded systems. However, it is neces
sary to offer a gradual voluntary transfer to individuals so as to encourage 
them to switch from \nifunded to pre-funded systems. The authors also 
find that most countries have not adopted the World Bank’s approach to 
switching, instead choosing to implement top-up private pension accounts 
with reforms to the PAYG system (e.g., Sweden) or by allowing a voluntary
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switching for older members of the labour force (e.g., the UK).

Whelan (2005) reviews the Irish pension system in the context of national 

pension policy, specifically examining the idea of compulsory saving schemes 

for pensions. He finds that even allowing for a significant increase in the old- 

age dependency ratio, the estimated cost of maintaining the current system 

will still be lower than the European average in 2050.

Table 3.3 shows the European Commission’s projections of the cost of 
public pensions as percentage of GDP across Europe.'^ In 2004, Ireland’s 

public pension expenditure^^ was the lowest across the listed countries. 

While there are differences in the structure of each country’s system, the 

principle reason for Ireland’s lower costs is its significantly younger popula

tion relative to mainland Europe.

Whelan (2007) compares a compulsory personal pension savings account 

(invested at low risk to ensure a miniumm final pension) to a sustainable 

PAYG approach. He finds that both approaches give similar returns before 

administration costs. However, once administration costs are accounted for, 

he finds that sustainable PAYG systems are expected to generate 20 jmr cent 

higher pensions than alternative systems l)ased on the same contribution 
level.

A sustainable PAYG system is, however, j^rimarily based on a station

ary population. The key concern is that Ireland’s population has not only 

increased rapidly, it has also aged; this occurred in conjunction with high 

levels of economic growth, income tax decline and increases in the State Pen

sions. As a result most individuals receive more from their State Pensions 

than they pay into the system.

Whelan (2007) emphasizes the fact that the population would need to 

increase indefinitely to sustain such a system. He illustrates that during 

times of labour force growth it would be more appropriate to invest the 

additional contributions made by the larger number of workers in assets for 

future pension demands rather than paying out higher pensions to the cur

rent pensioners. The surplus funds could then be drawn on to meet pension

^^Estimates were made in 2006 before the onset of the financial crisis, implying that these 
figures maj' be underestimated as GDP growth and migration movements are unlikely to 
match the assumptions made at the time.

^^This includes both the State Pension and Public Sector Pension paid by the Exchequer.
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obligations when the working population begins to decline and a funding gap 
emerges. Whelan concludes that the PAYG system needs to be refined to 
incorporate some pre-funding and that it must become more like a financial 
contract, clearly outlining contributions and benefits for individuals.

It was thought that establishing the NPRF would be the most efficient 
way to bridge the gap in national pension requirements after 2025. However, 
the financial crisis has meant that the Government has used most of the 
NPRF to support the banking sector. The logic behind this investment 
is simple: if it costs the Government more to borrow funds to support the 
country than the NPRF can generate from investing its funds, then it makes 
sense for the Government to borrow less and invest its own savings. The 
problem stems from the fact that it is tliought that the banking sector will 
never be able to repay the investment. In addition the bank shares now 
held by the NPRF are unlikely to pay sufficient dividends to fill the pension 
funding gap in the future. This implies that the NPRF will most likely be 
severely underfunded to meet its objectives. Therefore the Government will 
still need to source additional funding from abroad to support pensioners in 
the future.

3.4 Funding of Private Pension Schemes
3.4.1 Occupational Pension Flrnd Assets

Many companies offer an Occupational Pension Scheme as a means of dis
tinguishing themselves from other employers. Traditionally, these compa
nies offered defined benefit pension schemes. Increased life expectancy and 
salaries have significantly increased the cost of providing defined benefit 
pensions in recent years. As a consequence many companies have closed 
their defined benefit schemes to new members since the turn of the cen
tury, offering instead defined contribution schemes or hybrid schemes that 
combine elements of both defined benefit and defined contribution pensions. 
Developments such as this imply that individuals need to take greater re
sponsibility for their own retirement income. The problem with this is that 
many individuals will not be aware of the need to make pension provisions 
until it is too late to generate a suffieiently large fund for their retirement.
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Tho recent crisis has identified the shortcomings of such an approach, as 
most defined benefit schemes remain underfunded even with restructuring.

Data collected by the Irish Pensions Board presented in Table
3,4 show that while the number of defined benefit schemes has declined 
since 2000, their membership increased steadily until 2009. This indicates 
that new employees continue to join schemes that remained open to them. 
The drop off in defined benefit membership in 2010 is most likely due to 
the closure of approximately 200 schemes due to restructuring and company 
insolvencies. The IPB estimated that 75 per cent of defined benefit schemes 
were in deficit by the end of 2009.

On the other hand, the number of defined contribution schemes was 
increasing prior to the crisis; however, since 2007 they have declined in both 
membership and number. This is also most likely due to the increase in 
company insolvencies and redundancies caused by the crisis. However, it 
could also be due to individuals choosing to stop contributions in the short
term due to financial strain as a result of reduced income as a result of 
reduced hours and wage cuts.

Table 3.4 also shows that the irercentage of employed persons that were 
covered by an occupational pension scheme'"’ was increasing before the fi
nancial crisis. The continued increase in the percentage of workers with 
pensions during the crisis was not only due to additional members joining 
their enii)loyers’ schemes; but also due to the fact that a large number of 
those made redundant in the early stages of the financial crisis were involved 
in the construction sector which has very low occupational pension coverage 
and as such would not have been included in the IPBs data.

The Irish Association of Pension Funds'^ (lAPF) carries out an annual 
survey of all investment management firms and of large pension schemes

^^IPB vveis established cis a regulatory body with three functions: first, it protects the 
interests of pension scheme members, second, it promotes the development of efficient 
national pension structures and third, it monitors and collects pension schemes’ data.

'’‘Personal Pension Plans (PPPs) held by the self-employed persons are not included in 
this occupational pensions data,

‘“The Irish Association of Pension Funds was established in 1973 and conducts an annual 
survey in relation to occupational pension assets. They represent over 340 corporate 
members, representing 200,000 employees or approximately 25 per cent of occupational 
pensions. The body also engages with the National Pensions Board and the Department 
of Social Protection on behalf of its members and it is also represented at a European 
level through membership of the European Federation of Retirement Provisions (EFRP).
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that have in-house asset niaiiageiiient. The collated results from the Asset 
Allocation Surveys (from 1987 to 2008) and the Pension Investment Surveys 
(2009 to 2011) are given in Table 3.5.

Data from the survey indicate that prior to the financial crisis, pension 
funds held a high volume of equities (66 per cent) in 2007, followed by bonds 
(18 per cent) which had become less popular over time. In 2008, there was 
a significant shift in the distribution of assets as fund managers reduced 
equity holdings in favour of cash, bonds and other low-risk investments. In 
2010. the distribution of assets retnrned to trend with equities accounting 
for 58.5 per cent of assets held. Bond holdings fell although they remained 
relatively high at nearly 27 per cent in 2010. The total value of Irish pension 
funds increased continuously in the lead up to the crisis. However, the assets 
suffered a 26 per cent drop in value (€23 billion) in 2008, although much of 
this loss was subsequently recovered during 2009 and 2010.

When compared internationally, Irish pension scheme holdings are simi
lar to that of the UK; however, when compared with continental European 
schemes there are clear difference in invesfnient strategies. Mercer consult
ing (2010) conducted a survey of more than 1,000 clients’ pension plans from 
11 countries in Europe. The asset breakdown by country is given in Table 
3.6; while it does not represent the entire pensions market in each country 
it is interesting for general comparisons.

Figure 3.6 displays the growth rates of total pension assets from the lAPF 
survey. Total pension assets were valued at approximately 16 per cent of 
GDP in 1989. This increased to 43 per cent of GDP in 1999 and peaked 
at nearly 50 per cent of GDP before the crisis. Subsequently, a.ssets fell to 
37 per cent of GDP in 2008; this 13 per cent decline is not as significant as 
other measures owing to the fact that GDP also fell during the crisis. Figure 
3.6 also shows the growth rate of both pension fund asset and ISEQ returns. 
Given the high quantity of equities held by Irish pension funds (Table 3.5), 
movements in the growth rates of both series are quite similar. The recent 
divergence in these growth rates is mainly due to the shift in asset allocations 
away from equities in 2008. Notwithstanding the fall in total occupational 
pension funds to €63.5 billion (-23 per cent) in 2008, pension funds recoved 
during 2009 and 2010 to €72.2 billion and €75.5 billion, respectively.
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Tlie UK and Ireland invest more heavily in equities with exposures of 

between 50 and 60 per cent, respectively. Exposure to equity markets in 

the rest of Europe remains low even with the recent recovery in the market. 

In Germany the equity share is particularly low at only 3 per cent but this 

is due to local restrictions on the equity exposure in German. Spain, the 

Netherlands and Germany invest primarily in bonds with exposures ranging 

from 68 to 85 per cent. The low level of property holdings in Spain reflect 

the recent property price crash they experienced.

Mercer also notes that, companies with a higher proportion of pensioners 

in the schemes tend to have a more conservative investment strategy than 

younger more active schemes. Companies whose pension plan has been 

closed to new entrants tend to invest, on average, an additional 10 percentage 

points in bonds in recognition of their lower risk tolerance.

Pension funds are considered a long-term investment, and, therefore, 

younger members in defined contribution schemes who may have experi

enced losses due to the financial crisis have time to rebuild the value of their 

fund. Unfortunately, it is those closest to retirement who are most at risk of 

realising the fall in investment ret\irns. Twenty-one per cent of 55 to 69 year 

olds depend on a personal pension plan for their retirement income, limiting 

the amount of time available to them to recover lost investments. Individ

uals in this situation may have to consider postponing their retirement or 

continue to work part-time in order to supplement their income.

3.4.2 Defined Benefit Scheme Deficits

Another mounting issue for the pensions industry in Ireland relates to “de

fined benefit” schemes. These are exclusively occupational schemes for em

ployees, whereby the employer guarantees a fixed pension upon retirement 

for each employee. The employer is responsible for these liabilities. Gener

ally speaking, defined benefit schemes are provided by large companies such 

as Cement Roadstone Holding, Glanbia, Kerry Goup. AIB, Bank of Ireland, 

etc. Increased life expectancy has significantly increased the cost of defined 

benefit pension schemes for companies.

Standard accounting requirements for pension fund declaration within 

company accounts were changed from the Statement of Standard Account-
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ing Practices (SSAP) to the International Financial Reporting Standards 
(IFRS), as discussed in Attain (2008a, 2008b). Since 2001 companies have 
been required to report their net pension position on their balance sheets. 
All companies must disclose this position regardless of whether their pen
sion plan is a defined benefit or defined contribution scheme. However, the 
method by which the final Profit and Loss (P&L) figure is calculated varies 
according to the type of scheme that the company offers. As discussed in 
Mills (2006) defined benefit schemes must make a number of assumptions 
based on future pension obligations. These include:

• Current service cost: the cost of providing an additional year’s pension 
for staff of that year.

• Interest on liabilities: recognizing the fact that liabilities are a year 
closer than the previous year’s balance sheet.

• Expected return on assets: recognizing expected returns on pension 
assets for the year.

• Past service: including the cost of any additional accrued benefits 
arising from activities during the year.

• Cost of curtailments/settlements: this can occur when a material 
change arises in either the benefits or the number of staff qualifying 
for the pension scheme.

• Deficit/surpluses write off: where liabilities exceed assets (or vice 
versa) by an amount which is greater than 10 per cent; a company 
can either take the full surplus/deficit to balance sheet reserves or else 
write off the excess over 10 per cent through the P & L over a maxi
mum period of the average time to retirement of the scheme members.

The actuary must also make a number of assumptions in relation to the 
discount rate on liabilities, the expected return on plan assets, fiitnre salary 
increases and future pension increases (typically inflation related). This new 
accounting practice prevents companies from smoothing their pension fund 
balance over the term of the member’s policy, meaning that stock market
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fluctuations which affect their net pension position will ultimately have a 
knock-on effect on their P&L accounts.

Data collected by Attain Consultants^®, from 24 ISEQ^^ quoted com
pany accounts indicate that defined benefit pension schemes have been in 
deficit for the majority of the last 10 years (Figure 3.7). Initially deficits 
were the result of sharp falls in asset prices, reduced corporate bond yields, 
improved life expectancy and new accounting practices. During both 2004 
and 2005, asset prices improved; however, low corporate bond yields drove 
deficits higher, due to the higher cost of funding pensions with new bond 
holdings. Continued improvements in stock market and bond yields meant 
that j)ension scheme deficits began to recover during both 2006 and 2007.

However in 2008, the global financial crisis had a significant affect on 
the ISEQ year on year growth rate which fell by 66 per cent that year. 
Due to the over-dependence of Irish pension funds on the ISEQ (as shown 
in Figure 3.6) defined benefit pension deficits rose dramatically to €5.1 
billion. Throughout 2009. there was a significant recovery in gloljal stock 
markets. The ISEQ year-on-year return increased by nearly 27 per cent 
in 2009: however, the continued uncertainty surrounding the Irish banking 
sector during 2010 has meant that ISEQ returns subsequently fall to -3 per 
cent last year. This stock market volatility has meant that the all deficits in 
the ISEQ listed comjianies’ pension schemes remain high. Provisional data, 
from Mercer LLC, indicates that by the end of 2010 the aggregate pension 
deficit of the ISEQ companies’ stood at a])j)roximately €4.6 billion.

Defined benefit schemes are a complex liability; this is because they are 
not governed in a similar fashion to guaranteed liabilities that have a fixed 
payment date and value. The long-term dimension of pension funding, in 
addition to the company’s right to wind-up its pension scheme at anytime 
implies that there is a greater amount of flexibility in this type of product. 
Many companies will not risk industrial relation disputes if at all possible;

Attain Consultants is an Irish firm that specialise in pension and financial planning 
for its clients. In addition it supplies HR consultancy and employee training programs. 
(www.attain.ie)

'^Companies analysed include: Allied Irish Bank (AIB), Anglo Irish Bank, Bank of 
Ireland (BOI), C&C, CRH, DCC, Elan, FBD, Fyffes, Glanbia, Grafton. Greencore, lAWS, 
IFG, Independent (INM), Irish Life and Permanent (ILP), Irish Continental, Kerry Group, 
Kingspan, Mclnerney, Origin Enterprises, Readymix, .Smurfit Kappa Group (SKG) and 
United Drug.
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thoroforc, clofinod benefit pension schemes can create a continnous funding 
problem for employers. This can in turn generate additional strain on a 
company's funding and cash flow position. This is especially true in the 
current environment, where assets and liabilities are diverging further, in
creasing the funding risk. This could potentially affect performance and/or 
profitability of the company.

All pension funds must submit an annual review of their scheme to the 
Irish Pensions Board. The Board estimated that approximately 75 per cent 
of defined benefit schemes were in deficit at the end of 2009. The Board 
requested that all schemes submit plans by end 2010, outlining how they 
propose to correct their pension fund’s deficit. Typically, the Pensions 
Board allows companies to correct deficits over a ten year period: how
ever, this may be too short a timeframe for many companies due to current 
market conditions and the size of their pension’s deficits. Credit flows are 
already considerably constrained in the current environment, implying that 
additional pension-related restructuring and funding may not be possible 
for many companies. This may be esjjecially difficult for finaucial institu
tions such as banks and insurance companies as they will be affected by 
new pension-related capital requirements being imposed within the Basel 
III framework.

In a situation where the conij)any is insolvent, the pension fund must 
be wound up. If the company has a defined benefit pension scheme which 
is also in deficit, there may be insufficient funds to purchase the required 
annuities for its employees. In an attempt to alleviate the cost of purchasing 
annuities in such cases, the Government established the Pensions Insolvency 
Payments Scheme (PIPS) outlined in the Department of Finance (2010b). 
Under this scheme, the National Treasury Management Agency (NTMA) 
effectively supplies a State annuity that is cheaper than those from insurance 
companies (essentially cutting out the middle man). Companies that are 
insolvent pay a lump sum to the Exchequer to cover the cost of providing 
pensions to their members in the future.

PIPS will not provide post-retirement increases: however, it makes avail
able an investment facility that links the return on the pension fund’s in
vestment to the ten year rate on fully secured Goverument bonds. This is
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expected to provide a better return than might otherwise be the case for 
the pension funds in question. PIPS will operate on a pilot basis for three 
years after which it will be reviewed. The Government’s initial assessment 
suggested that between 200 and 300 companies wuth defined benefit pension 
plans would qualify for the scheme. However, to qualify for the scheme both 
the employer and the fund must be insolvent.

3.4.3 Defined Contribution Scheme Funding Shortfalls

Personal and occupational defined contribution scliemes have also suffered 
significant pension fund losses. However, unlike defined benefit schemes, 
these losses will be absorbed by the individual rather than their employer. 
According to the European Commission’s (2010) country prohle from the 
joint report on pensions, Irish pension funds lost an average 35 per cent of 
value due to the dramatic fall in stock markets during the financial crisis. 
As discussed individuals with defined contribution schemes who are close 
to retirement are the most exposed to tlicse stock market declines because 
they do not have time to recoup the losses.

Analysis conducted by Price Waterhouse Cooper (PWC) on the UK 
pension funds' market revealed that average fund returns have been so poor 
that fixed interest savings accounts outperformed them. For example, an 
individual who invested 10 per cent of salary over the past 20 years (1990- 
2010) would have earned on average a growth rate of less than 4 per cent 
per annum, which was only marginally above the inflation rate at the time, 
and less than returns on a savings account. Those who began investing in 
2000 would have seen their pension funds fall below the amount they had 
contributed over the 10 year period.

However, pension funds are accumulated over 30 or 40 years, which 
is usually a sufficiently long time to compensate for market fluctuations. 
O’Murchn et al. (2009) show that pension fund returns declined by an av
erage of 20 per cent in OECD countries in 2008. Ireland experienced the 
largest fall of 32 per cent compared to 23 per cent in the USA and 14 per 
cent in the UK. These declines in addition to the significant increase in un
employment imply that it may be quite some time before these lost earnings 
are recuperated.

57



"rhcse low-lovrl returns make it difficult for the Government to incentivise 

individuals to invest in pension plans. In a situation where high interest 

savings accounts generate superior returns (which are guaranteed), people 

may decide to invest in savings accounts rather than in pension plans. The 

key problem is that individuals are rarely disciplined enough to establish 

personal savings accounts that are not touched until retirement. Ideally, 

pension funds should be determined by the individual’s risk appetite. This 

would mean funds belonging to risk averse members would contain less risky 

assets, and potentially generate lower returns than those willing to take more 

risk.

The recent move away from defined benefit schemes means tliat indi

viduals need to have a greater understanding of the consequences of stock 

market movements on their asset portfolio value. Increased responsibility 

will only succeed in generating sufficient pension provisions if individuals’ 
general understanding of financial issues improves. If the Government is to 

meet its target of private pension coverage of 70 per cent, then investment 
in educational programmes in both schools and the work place is needed 

urgently. The current National Pension Awareness Plan being carried out 

by the Irish Pensions Board needs to be expanded beyond employer and 

trade union conferences, to actual lectures and awareness days in schools 

and offices.

3.5 Pension Policy Changes and Recommendations

Private pension investment by individuals has been incentivised by previous 

Irish Governments through the creation of tax breaks on pension contri

butions and returns made by the respective fund. However, it has become 

increasingly evident that such policies have been primarily beneficial to high 

income earners, who probably would have invested in a private pension with

out these incentives. Therefore, the problem is, and always has been, that 

lower income earners are not sufficiently aware of the need to have additional 

provisions made for retirement.

The primary objective of a national pension strategy is to reduce poverty 

among older persons in the population through consumption smoothing
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tochniqno.s. Those not earning sufficient inroino to participate in consump
tion smoothing can avail of the State Pension to acliieve a basic standard 
of living in retirement. However, for most individuals the State Pension 
will mean a fall in their standard of living as it will be below the level of 
income earned before retirement. In fact, the Irish Pensions Board estimate 
that eight out of every ten people without a private pension plan do not 
believe the State Pension will meet their retirement needs. This highlights 
the need for households to take more responsibility for their own lifetime 
consumption smoothing. Unfortunately, individuals find it difficidt to deal 
with their own mortality, resulting in a certain amount of complacency re
garding retirement plaiming as found by O’Donnell and Keeney (2010) in 
the 2009 Financial Capability Study (FCS).

3.5.1 Pension Policy Changes

Over the last decade changes to national taxation policy have incentivised 
high income earners to contribute to pension funds as they could avail of re
duced tax payments in the form of. higher thresholds for tax-free retirement 
lump-sums, PRSl ceilings and tax breaks on pension contributions. The 
recent financial crisis has meant that many of these incentives have been 
revised due to lower tax receipts for the Government. For example, the re
cent abolition of the PRSI ceiling means that, for the first time high income 
earners will pay PRSI on all of their income rather than up to a thresh
old (i.e., €75,000 in 2010). Table 3.7^* outlines some of the budget policy 
changes that have affected pension fnnds since 2005. The table illustrates 
that before the recent financial crisis, incentives were not designed for the 
benefit of lower income earners. This section reviews major policy changes 
to pension planning since the financial crisis, analysing the consequences of 
such changes in relation to private pensions, public sector pensions and also 
the State Pension.

The most significant private pension revisions suggested by the Na
tional Pension Framework include: an auto-enrolment opt-out scheme, changes

^®This Table was compiled from a number of sources, including, (1) New Ireland As
surance’s (2006-2010) Technical Summary’s of Annual Budgets, (2) the Department of 
Finance’s (2010c) Summary of 2011 Budget Measures and (3) KPMGs (2011) Finance 
Bill 2011 Headline Report.
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to tax relief on pension contributions, streamlining how retirement benefits 
are drawn and attempting to simplify and increase the overall transparency 
of the system. However, not all of these suggestions have been implemented.

The proposed changes that were crystallised in the 2011 Finance Bill 
that affect private pensions are shown in Table 3.7. Industry experts are 
concerned that these changes will disincentives individuals from investing in 
private pension plans, increasing reliance on State Pensions. Bigley (2011) 
highlights the fact that the new legislation limits the amount that can be 
contributed to pensions in a tax effective manner, directly affec:ting the size 
of the pension fund that can be accumulate and how it can be drawn down 
in retirement.

Tax relief on pension contributions is actually postponed taxation be
cause when the individual retires they will have to pay tax on their pension 
income. The incentive arises for high-income earners who avoid paying the 
higher rate of tax on their pension contributions and then pay the lower rate 
of tax on their retirement income (subject to their pension income level). 
However, the upper limit for tax relief on pension contributions has been 
decreased significantly from €254,000 in 2006 to €115,000 in 2011, imply
ing that individuals will pay tax twice on any finuls in excess of this new 
threshold.

In addition to this, the Standard Fund Threshold (SFT), which is the 
maximum pension fund allowed for tax purposed, has been reduced from 
€5.4 million to €2.3 million. If an individual’s fund already exceeds the 
new threshold than the member has 6 months from Budget day to apply for 
a higher Personal Fund Threshold (PFT). However, if the capital value in 
the individual’s fund exceeds their SFT or PFT when it matures, the excess 
will be subject to a tax charge of 41 per cent in addition to any other tax 
charges that apply to the pension or annuity when drawn. According to 
Bigley (2011), this will equate to a penal rate of approximately 70 per cent 
on the excess.

The tax-free lump sum was traditionally set at 25 per cent of the SFT 
(previously €5.4 million) equal to a maximum value of €1,25 million. How
ever, the 2010 Budget reduced the tax-free lump sum to €200,000, with 
remainder of the new 25 per cent threshold (i.e., the next €375,000) being
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taxed at the standard rate of 20 per cent. Any funds drawn, exceeding 
€575,000, will be subject to the marginal rate of tax, the Universal Social 
Charge (USC) and PRSI where applicable.

For individuals with ARFs, the mandatory investment in their AMRFs 
has been increased from €63,500 to €119,800 since 2010. The minimum 
required rate of withdrawal from ARFs has been increased from 3 to 5 per 
cent of the individuals ARF fund. The pensioner will be taxed on income of 
5 per cent of the ARF fund regardless of whether the funds are withdrawn 
or not. The option of an ARF has been made available to all members of 
defined contribution schemes, generating more flexibility and equality within 
private pension plans. While these changes significantly affect some pension 
holders and employers, the vast majority of individuals will never reach the 
required thresholds, which means the new legislation ensures greater equality 
within the overall system.

A number of changes have been made to Public Sector Pensions in 
accordance with the National Pensions Framework's recommendations. A 
new standardised scheme is to be introduced for all new entrants to the 
public sector. The new scheme will increase the minimum retirement age 
from 65 to 66 years with a maximum retirement age of 70 years. In addition 
pensions will no longer be based on an employee’s final salary but insteati on 
a career average salary which will significantly reduce the final jjension pack
age for each member. Employee pension contributions were also increased 
through the introduction of the pension levy.

The State Pension has also been amended incorporating recommen
dations made by the National Pension Framework group. These changes 
are designed to make the State Pension more efficient and sustainable in 
the long-run. An individual claiming a contributory pension is required to 
have paid 520 PRSI contributions rather than the previous 260 PRSI con
tributions (for those who reached 66 by April 2012). PRSI contributions 
are made weekly, implying that a recipient of the contributory State Pen
sion must have worked in the State for a minimum of 10 years in order to 
qualify. If the individual does not qualify they will be means tested for the 
non-contribntory State Pension. The level of pension paid will be directly 
proportional to the number of PRSI contributions made, with the maximum
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pension being paid only to those individuals with a ininimuni of 30 years’. 
Given the ten year contribution requirement, this implies the minimum pen
sion will be one-third the maximum pension. In addition to these changes 
the age of retirement will be increased in stages from 65 to 68 by 2029 as 
discussed above.

3.5.2 Additional Recommendations

Considering that the primary objective of pension legislation is to ensure 
a reasonable standard of living in retirement, any policy that creates a tax 
haven for high-income earners could be abolished. In addition, one of the 
main reasons why many households do not have retirement plans in place 
is due to their perceived conijjlexity. Industry experts consulted during 
this research believe that a standardised and simplified pension system is 
required in Ireland.

The National Pension Framework Group also proposed that an auto- 
enrolment programme be introduced in 2014, for individuals over 22 years 
of age who are not already contributing to a private pension plan. It is 
projjosed that individuals who do not have private pension plans at that 
stage are to be automatically enrolled into this scheme. While, individuals 
would be able to oj)t-out at any stage, it is proposed they would be auto
matically re-enrolled every two years. This style of opt out scheme would 
force households to prepare for their retirement and prevents complacency 
by removing the daunting task of establishing a personal pension. It would 
also eliminate some of the complexity surrounding pension funds.

The scheme will be set np in a similar manner to PRSAs and will be 
funded through contributions made by the individual, the employer and 
the State. The employer contributes €1 for every €2 contributed by the 
individual, and the Government contributes an additional €1 (for every €3 
already contributed), which is equivalent to 33 per cent tax relief. The plan 
is expected to increase private pension coverage, especially in households 
where financial literacy and awareness is low. This will ensure that the 
Government reaches its 70 per cent pension coverage target. Under this 
scheme an individual earning €30.000 will receive a pension equal to 58 per 
cent of their salary during retirement, plus their State Pension. However,
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this proposal is subject to economic conditions improving and therefore lias 
not yet been finalised in a Finance Bill.

Another area where industry experts have indicated reform should occur 
is in relation to transferability. Individuals moving employment who have 
a defined benefit scheme in place have three options as to how to manage 
their fund. First, the fnnd can be left where it is as a deferred pension which 
is guaranteed and will be paid out on retirement. Second, the funds can be 
transferred to another approved defined benefit pension plan. Third, it can 
be transferred to a Pension Retirement Bond (PRB) which is performance 
related and not guaranteed. Defined contribution schemes face the same 
options but can only be transferred between defined contribution schemes. 
However, individuals with PPPs, PRSAs or AVCs cannot transfer funds to 
defined contribution or defined benefit schemes. PPPs are non-transferable 
even within these personal pension options. While individuals are entitled 
to claim their pension from multiple sources, it can make retirement provi
sioning difficult and frustrating for many people.

An industry expert believes that the entire system should be simplified 
making it easier for individuals to nnderstand how mnch they should con
tribute and what they will receive in retirement. This coidd be achieved by 
abolishing defined benefit schemes, developing recommended funding rates 
based on age, establishing a single personal acco\mt for each individnal in 
the State that is contribnted to by the individnal and their employer, to 
which all existing pension provisions conld be transferred. Finally, for indi
viduals to have a reasonable standard of living in retirement it is suggested 
that 20 per cent of salary be contributed to a pension fund, with individnal 
and employer contributions becoming mandatory. The coirsequence of this 
could be lower take home pay; however, this would in turn reduce disposable 
income levels and the general cost of living in Ireland.

Fine Gael (2011) outlines the election campaign proposals for new pen
sion policy. They promised that “no political pensions will be paid to sitting 
TDs and no retired politician will get a political pension until the national 
retirement age” (pp 8). They also committed to “fundamentally reforming 
the pension system” (pp 24) where there will be complete coverage, with 
more support for lower earners and great equality between public and pri-
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vate retirement arraiigeiiieiits. They expect to achieve this by capping tax 
relief on pension incomes for all residents in the State (including politicians) 
at €60,000, which is less than the recent reduction in the SFT. This fur
ther reduction in the SFT to €1.3 million and its application to both public 
and private sector pensions improves equality in the system. Individuals 
will be able to accumulate additional pensions if desired; however, this will 
have to be done using after tax income. They also propose allowing defined 
contribution pension savers access funds to meet business and personal re
sponsibilities.

These are only a few of the options available to reform the Irish pension 
system. Neverthele.ss, it illustrates various inequalities within the system 
that need to be addressed. High-income households tend to provide for their 
retirement through traditional pension plans and alternative investments. It 
is important to address the low participation levels of low-income earners, 
who are more likely to struggle financially during retirement.

3.6 Conclusions

The aim of this chajiter is to provide a general review of the Irish pension 
system. It outlines how the three-tier pension system is structured and the 
different tyj)es of pensions available to individuals. The long-term fnnding 
outlook for both the public and private pension schemes are also examined, 
along with recent policy changes implemented as a residt of the financial 
crisis and additional potential reforms.

In relation to the State and pidrlic pension system, it is evident that a 
funding gap has emerged between tax receipts and future pension obliga
tions due to Ireland’s ageing population. In an attempt to address this issue, 
the Government established the National Pensions Reserve Fnnd (NPRF) in 
2001, in order to partially pre-fund future pension obligations. Additional 
measures undertaken in the 2010 Budget and National Pension Framework 
proposals illustrate how the pension system’s snstainability and equality 
can be improved further. These Budgetary measures and proposals include, 
though are not limited to: abolishing the PRSl ceiling, reducing the retire
ment tax-free lump sum, reducing capital gains tax, increasing the national
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retirement age, and the proposed introduction of an auto-enrolnient pension 
system.

A combination of these factors would ensure a more viable and sustain
able system than is currently in place in Ireland. The NPRF was designed to 
bridge the pension funding gap facing the Government. However, the recent 
transfer of NPRF funds to the banking sector implies that this initiative is 
unlikely to achieve its objectives. Therefore the future State Pension and 
public pension funding gap will need to be bridged through a combination of 
ordinary shares (in a substandard banking sector) and future Government 
borrowings.

The auto-enrolment scheme is designed to introduce a mandatory ele
ment to the national pension system, as suggested by the World Bank. The 
system is designed to increase overall private pension coverage of the labour 
force to 70 per cent, and is due to be introduced in 2014. However, given that 
the proposal was subject to favourable economic conditions, commentators 
from the pension industry expect this proposal to be shelved.

Private pension funding pressure arises from occupational defined benefit 
pension schemes which are currently underfunded. These schemes guarantee 
the employees a fixed annual pension on retirement. However, increased life 
expectancy, salary increases and lower returns on investments have meant 
that approximately 75 per cent of defined benefit pension schemes are in 
deficit in 2009. By year-end 2010, companies were due to stibmit detailed 
proposals outlining how they intended to correct these deficits to the Irish 
Pensions Board. Restructuring may include increased contributions from 
employees and employers, the closure of these schemes to new entrants and 
switching to defined contribution schemes to meet pension targets. Many 
commentators in the pensions industry do not believe that these measures 
will be sufficient.

Policy changes introduced in the 2010 budget have the capacity to al
leviate some of the pressure associated with defined benefit schemes. This 
is due to the fact that the maximum value of an individual’s pension fund 
has been reduced from €5.4 million to €2.3 million. This may require some 
individuals with defined benefit pensions to re-negotiate their employment 
contracts, as their pension income will be reduced if their fund was due to
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be above tlie new threshold. Individuals with defined eontribution pensions 
may simply cease contributing to their pension plan once the new threshold 
is reached and invest in alternative saving options. However, caution is re
quired as the threshold applies to the final value of the fund on retirement 
and, therefore, any earnings on the fund that push it over the threshold will 
be taxed at an effective rate of 70 per cent.

This chapter concludes that significant reform is needed in order to 
achieve a fair and balanced system for the Irish public and that the out
standing pension funding gap needs to be addressed as soon as possible so 
that there is sufficient time to accumulate the necessary funds to meet future 
public pension obligations.
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Appendix A

Description of Pension Schemes

• Occupational Pension: A pension provided for by one’s employer where 

both the individual and/or the employer may contribute, though nei

ther arc required to do so, these can be defined contribution or dehned 

benefit schemes.

• Personal Pension: Is a pension established by an individual indepen

dently of occupation or other factors. This can only be a defined 

contribution pension

• Social Pension: A pension paid solely on the basis of age and citizen

ship, without regard to work or contribution records.

Description of Pension Plans

• Drfined-henefit plan: A pension plan with a guarantee by the insurer 

or pension agency that a benefit based on a prescribed formula will be 

paid. Such plans can be fully funded or unfunded.

• Defined-contribution plan: A pension plan in which the periodic con

tribution is prescribed and the benefit depends on the contribution 

plus the investment return on accumulated contributions. Typically, 

such plans are fully funded.

• Personal Pension Plan (PPPs): These plans defined contribution 

plans which are suitable for those who have earning from self em

ployment or from non-pensionable employment. This includes doc

tors, dentists’ & accountants in practices, sole traders and those in 

non-pensionable employment.

• Personal Retirement Saving Account (PRSA): These plans are also 

defined contribution plans and are not available to those with occupa

tional schemes, they are established for individuals who do not have 

an alternative private pension. If a company does not provide an oc

cupational i)lan they are obliged to offer their employees the option

67



of a PRSA. PRSAs are available to employees, self-employed, liome- 
makers, part-time workers or contracted staff.
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Glossary of Pension Terms

• Annuity: This is a contract for annual payment made between tlie 
owner of a pension fund usually with an insurance company. The 
insurance company agrees to pay a fix sum for the remainder of the 
individuals’ life, the amount paid is subject to the final value in the 
fund and the annuity rate applied, usually between 3.5 and 5 per cent.

• Approved Retirement Fund (ARF): In 1999 Minister McCreevy intro
duced the ARF system Proprietary Directors (i.e., hold 5 per cent 
voting rights) and those with AVCs had the option not to purchase an 
annuity. This allowed individuals to manage their own funds (through 
their fund manager) withdrawing funds as required, subject to the 
marginal rate of tax. More flexibility was given to a member where 
upon death funds could be transferred to children in a tax effective 
manner.

• Approved Almirnum Retirement Fund (AMRF): As of the 2010 Bud
get individuals holding ARFs are required to put €119,800 into this 
AMARF. It can only be accessed when pensioners reach 75 years of 
age; however, any income earned on this money may be drawn prior 
to this subject to tax. The i)urpose of this fund is to ensure that there 
are sufficient funds available to the individual from 75 onwards.

• Full Funding: The accnmulation of pension reserves that total 100 
per cent of the present value of all pension liabilities owed to current 
members.

• Indexation: Increases in benefits by reference to an index, usually of 
growth in prices, although in some cases growth in average earnings. 
Public Sector Pensions are indexed linked to wage increases for those 
currently fulfilling their pre-retirement posts.

• Legal retirement age: The normal retirement age written into pension 
statutes, the Irish Governmeiit has indicated that this age will increase 
from 65 to 68 by 2028.
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• Tax-Free Lump-Sum: This is a oner off tax freo sum of money an 
individual can witlidraw from their fund on retirement subject to terms 
and conditions in the individuals pension plan.

• Means-tested benefit: A benefit that is paid only if the recipient’s 
income falls below a certain level.

• Old-age dependency rate: The ratio of older persons to working-age 
individuals. The old-age dependency rate is defined as the number of 
persons older than age 65 divided by the number of person’s age 15 to 
64.

• Pay-As-You-Go (PAYG) system: A method of financing in which cur
rent outlays on pension benefits are paid out of the current revenues 
from an earmarked payroll tax.
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Figure 3.2: CSO Population Forecasts

e20ij *3006

Source: CSO. Population & Labour Force Projections 2011-2041.
Note: Forecast assumptions: (1) zero net nngi'ation(MO) & (2) fertility rates de
crease to 1.65 by 2016 (F2)

Figure 3.3: Ireland’s Dependency Ratios

Source: CSO. Population & Labour Force Projections 2011-2041.
Note: Forecast assumptions: (1) migration levels off in 2021 at +10,000 p.a. (M2)& 
(2) fertility rates remain constant at 2006 level at 1.9 (FI)

72



Figure 3.4: Goveniiuent Contributions & NPRF Value

2000 2002 2004 2006 2008 2010
year

Cumulative Government Contributions- Fund Value Year-Erd

Source: NPRF and author s calculations

Figure 3.5: NPRF Asset Performance

2004 05 06 07 08

■ Total Equities ■ Financial Assets ■ Alternative Assets

09 lO

I Bank Recapitalisation

Source: NPRF and author's calculations
Note: These Figures are unaudited. Asset allocation is based on amounts allocated 
to each investment manager and includes residual cash and other nets assets held 
bv them.
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Figure 3.6: Occupational Pensions Funds Value

Pension Assets % GDP 
Pension Assets Growth Rate

ISEQ Returns

Source: lAPF Pension Investment Survey, and author's Calculations

Figure 3.7: Pension Deficit/Surplus for ISEQ pic’s

r= O
^ CM 
p t ■inii

2000 2002 2004 2006
Year

2008 2010

Source: Attain Consulting & Mercer estimations for 2010.
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Table 3.1: Pensions Coverage in Ireland (%)

2002 2004 2005 2007 2008 2009

Total State Cover 52 52 55 52 54 51

Male 57 56 58 55 56 53
Female 45 47 51 50 50 49

Age Group
20-24 25 23 28 23 28 19
25-34 50 51 53 50 49 49
35-44 61 62 65 62 61 58
45-54 60 60 64 63 65 60
55-69 50 55 53 53 55 49

NACE Codes
A: Agri, forestry k fishing 37 36 36 39 24
B-E: Industry 61 66 60 62 58
F : Construction 42 46 45 45 44
G : Wholesale k Retail 35 39 39 37 30
H : Transjjort k Storage 60 61 55 57 55
I: Accomodation k Food 21 24 20 22 17
J: Information k Communication 61 67 62 63 58
K-L : Financial Insurance k Real Estate 78 78 77 78 83
M: Professional, Research k Admin. 56 60 56 57 61
N: Admin k Support 30 37 36 36 29
L : Public Admin, k Defence 91 93 93 93 93
M : Education 67 72 74 73 75
N : Health 61 63 60 60 57
0-Q: Other services 34 34 29 32 27

Source: CSO. QNHS, Pensions Update
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Table 3.2: Maximum Lump Sum Benefits

Years
Service

Eightieths of Final 
Remuneration

9 30
10 36
11 42
12 48
13 54
14 63
15 72
16 81
17 90
18 99
19 108
20 120 Max

Source: Revenue Conmiission, Practice Notes
Note: Lump Sum Benefits greater than 3/80tli of final remuneration for each year 
of service may be given on retirement at Normal Pension Date in accordance with 
the table above. This is provided that the aggregate of the value of non-pension 
retirement benefits in respect of service with the current employer and any retained 
benefits does not exceed 1.5 times final remuneration.

Table 3.3: EC Projections of Public Pension Expenditure % of GDP

Country 2004 2010 2015 2020 2025 2030 2040 2050
Belgium 10.4 10.4 11 12.1 13.4 14.7 15.7 15.5
Denmark 9.5 10.1 10.8 11.3 12 12.8 13.5 12.8
Finland 10.7 11.2 12 12.9 13.5 14 13.8 13.7
France 12.8 12.9 13.2 13.7 14 14.3 15 14.8
Germany 11.4 10.5 10.5 11 11.6 12.3 12.8 13.1
Ireland 4.7 5.2 5.9 6.5 7.2 7.9 9.3 11.1
Italy 14.2 10 13.8 14 14.4 15 15.9 14.7
Luxembourg 10 9.8 10.9 11.9 13.7 15 17 17.4
Portugal 11.1 11.9 12.6 14.1 15 16 18.8 20.8
Spain 8.6 8.9 8.8 9.3 10.4 11.8 15.2 15.7
UK 6.6 6.6 6.7 6.9 7.3 7.9 8.4 8.6
ELTO 10.9 9.8 9.2 9.5 9.7 9.8 10.6 11.1
EU25 10.6 10.3 10.4 10.7 11.3 11.9 12.8 12.8

Source: European Commission Data table from Salomaki (2006).
Note: These estimate were made before the financial crisis and are therefore likely 
to be revi.sion up as GDP in the Euro are will be lower than forecasted at the time 
of estimation.
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Table 3.4: Breakdown of Occupational Pension Schemes

Defined Benefit 
Schemes Members

Defined Contribution 
Schemes Members

Total Pensioned
Employed Employees (%)

2000 2,027 449,111 84,321 214,871 1,713,800 38,7
2001 1,956 455,627 95,976 180,690 1,762,600 36.1
2002 1,901 471,841 105,863 237,491 1,777,200 39.9
2003 1,693 483,031 110,972 241,302 1,826,100 39.7
2004 1,583 500,633 86,486 225,772 1,899,500 38.2
2005 1,478 499,885 82,841 234,814 1,995,100 36.8
2006 1,411 522,645 92,075 255,008 2,076,900 37,4
2007 1,319 555,244 98,483 269,465 2,138,800 38.6
2008 1,442 577,011 90,424 272,197 2,054,600 41,3
2009 1,307 586,488 82,939 266,909 1,887,700 45.2
2010 1,108 550,229 75,183 259,732 1,823,200 44.4

Source: Irish Pensions Board Annual Rei)orts & CSO Labour Statistics

Table 3.5: lAPF Asset Management Breakdown of Pension Schemes (%)

2003 2004 2005 2006 2007 2008 2009 2010
Asset Class Weights
Equities 63 63.1 65 63.4 66.3 47.8 61.5 58.9
Cash 3.8 4.7 4.5 5.5 3.8 11.4 8.35 7,2
Property 8.7 7.4 8 9 9.1 8.1 4.35 4,4
Bonds 23.5 23.5 21.5 19.7 18.5 25.6 23.7 27
Other 1 1.2 0.8 2.4 2.3 7.1 2.05 2.5

Value(€bln) 55.5 62.3 77.9 87.7 86.6 63.5 72.2 75.5

Source: lAPF Asset Management Survey (2003-2008); Pension Investment 
Survey(2009-20I0)
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Table 3.6: EU Pension Fund Asset Allocations (%)

Ecpiity Bonds Property Other
Ireland 59 32 4 5
UK 50 41 2 7
Belginin 48 45 3 4
Sweden 39 47 4 10
Switzerland 35 43 15 7
Spain 30 68 1 1
Portugal 23 62 6 9
Netherlands 23 70 4 3
France 22 66 4 8
Norway 15 47 17 21
Germany 3 85 7 5
EU excl UK 43 49 4 4

Source'. Mercer Asset Allocation Survey 2010Q1
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Chapter 4

Irish Households’ Pension 
Decisions

This chapter examines factors which affect tlie probability of households 

investing in private pensions. Tliis is done by identifying the honseliolds 

which participate in a private pension scheme, and by examining the factors 

which affect the amount they contribute. This type of analysis is important 
as it gives policymakers the necessary information to development a more 

efficient and sustainable pension regime. International research indicates 
that variables such as age, gender, education, employment and personal 

experience all affect whether or not an individual will invest in a private 

pension scheme.

So why is pension planning important? An individual retiring at the cur

rent retirement age of 65 would be expected to live for at least another 20 to 

25 years. The purpose of a pension is to fund these retirement years. The 

standard economic theory of wealth accumulation indicates that consump

tion decisions are made in a life-cycle framework. Therefore consumption- 

smoothing activities result in savings and investments being made in prepa

ration for consumption during an individual’s retirement. However, few 

individuals really understand or care about their pension provisions until 

it is too late to do anything about it. The problem is that employers are 

moving away from the traditional defined benefit pension schemes towards 

defined contribution pension schemes which places more responsibility on 

the individual as they are no longer guaranteed a specific income in retire

ment.
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O’Donnell and Keeney (2010) analyse a Financial Capability Survey 
(FCS) carried out in Ireland by the Financial Regulator. The purpose of 
the FCS is to determine whether or not households have increased their un
derstanding of financial products and if they play a greater role in their own 
financial planning. The survey w'as split into four areas, managing money, 
planning ahead, choosing products and staying informed. The survey finds 
that only 4 per cent of non-retired respondents knew the actual value of the 
basic weekly State Pension.^ However, when told that it was 35 per cent of 
the average industrial wage (€111,960 p.a.), 76 per cent felt that this would 
not be sufficient to meet their needs in retirement. Nevertheless, only 37 per 
cent of these non-retired respondents made additional pension provisions to 
supplement their State Pension.

Similarly an Irish Pensions Board survey estimates that 80 per cent of 
individuals feel that the State Pension is insufficient to meet their retirement 
needs. However, according to the latest Quarterly National Household Sur
vey (QNHS) from the CSO, only 51 per cent of employed 20 to 65 year 
olds were covered by a private pension scheme in 2009. The lack of pension 
awareness seriously hinders the Government’s target of 70 per cent private 
pension coverage for individuals between the age of 30 and 65.

Financial awareness is defined as understanding basic financial termi
nology used in organisations, and being able to construct and/or maintain 
simple financial records. This is becoming an increasingly important mea
sure of individuals’ ability to interact and navigate though the wide variety 
of financial products available to them. It also measures how prepared in
dividual’s are for complex transactions such as purchasing a property (i.e., 
understanding the comsequence of a variable interest rates) and planning 
for their retirement (i.e., understanding that the value of the final fund can 
be subject to contributions and returns on assets). Unfortunately, financial 
awareness is usually quite low on average across countries. In fact pension 
specific awareness is so poor in Ireland that the CSO does not ask whether 
individuals with a pension plan have a defined contribution or defined benefit 
scheme because the majority did not know the answer.

* Non-retired respondents were asked the value of the State Pension, answers between 
€220 and €240 were considered correct. Therefore, only 47 of 1.301 respondents were 
correct, with 542 answering that they didnh know the value
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Households in the Household Budget Survey (HBS) dataset are assessed 

with respect to their interaction with financial products (e.g., current ac

counts, credit cards, hire/purchase agreement, investments, etc.) which 

gives an indication of financial awareness. State-only pension holders inter

act with these products less than those with private pension funds. While 

households with private pension plans appear to interact with more com

plex financial products such as personal loans, stocks and shares and other 

investments. These findings support international research that financial 

awareness/literacy increases the probability of a household owning complex 

financial products and engaging in a private pension scheme.

By applying a Heckman two-stage model to the HBS data, this chapter 

investigates first the decision to invest in a private pension, and second the 

factors that affect the amount households invest. The results indicate that 

l)ersonal characteristics such as disposable income, age and schooling are the 

primary factors driving both pension participation in and contribution to, 

private i)ension funds. In addition a household’s prudence level is examined 

while controlling for personal characteristics. Prudence is a proxy for risk 

aversion based on the number of instirance products held by the households; 

the results indicate that it is positive and significant in both stages of the 

model. A financial awareness proxy was also generated based on the number 

of financial products held (excluding insurance products), however, it only 

has a very small effect on the probability of having a pension. This chajJter 

also finds that households employed in the public sector are more likely 

to participate in a pension plan than those in the private sector, though 

this does not influence the amount contributed. The results also show that 

even when property and finance related variables are included in the model 

personal characteristics remain the most significant explanatory variables

A number of reviews have been carried out on the Irish pension system, 

however, very little micro-level analysis has been undertaken. O’Donnell 

(2011) uses the FCS to examine the determinants of risk attitudes and their 

role in pension and investment decisions in Ireland and the UK. She finds 

that in Ireland socio-economic factors such as education and marital status 

out-weight the risk variable in relation to pensions and investments, though 

this is not the case in the UK sample. This chapter takes the first step in
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assessing factors tliat affect households’ attitudes to pension participation 
and the aniount they subsequently contribute. This type of analysis could 
provide policymakers with information about households that could be used 
in pension related policy decisions.

This chapter is laid out as follows. Section 2 discusses the current lit
erature on retirement planning and household financial literacy. Section 
3 outlines the relevant data, reviewing summary statistics from the HBS. 
Section 4 describes the model used in the analysis and the corresponding 
results. Finally, Section 5 presents the conclusions.

4.1 Literature Review

Pension plans are complicated and the majority of people who have pensions 
are not avrare of how they function or what their final retirement income 
will be. This is especially true under a defined contribvition scheme, because 
the final value of the pension fund depends on a wide variety of elements 
as discussed in Chapter 3. To fully understand the consequence of salary 
increases, inflation, stock market fluctuations, etc., on ])ension funds values, 
individuals must have a high level of financial literacy. The literature indi
cates that individtials with higher levels of financial literacy are more likely 
to make retirement provisions, therefore it is important to discuss financial 
literacy in conjunction with pension decisions.

Financial literacy refers to skills and knowledge that enable an individ
ual to understand financial terminology, allowing them to make informed 
decisions. For example, a financially literate household will understand that 
when they sign a variable interest rate mortgage contract their repayments 
will be affected by any changes in the interest rates. Forward planning is 
an important element of financial literacy, as the understanding of personal 
responsibility for retirement significantly affects whether a household dedi
cates sufficient resources to support itself later in life. In addition, financial 
awareness can help to prevent costly mistakes made by the general public 
in relation to assessing and choosing financial services, especially pensions.

Lusardi (2003) examines the extent to which American households with 
the head or principal earner close to retirement are prepared for their re-
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tiromont (i.e., in tho ago cohort of 50-61 years). Lnsardi finds that a large 
nuinber of households have not thought about retirement, and that the lack 
of planning resulted in low wealth holdings, with portfolios that are less 
likely to contain high-return assets, such as stocks. Lusardi also reveals that 
education and personal experiences (such as a parent being ill before death, 
or having infonned older siblings) increases the likelihood that a household 
will plan for retirement.

Lusardi and Mitchell (2006) take this research further, developing their 
own purpose-built survey for household planning and financial literacy. The 
survey indicates that while 31 per cent of adults in their 50s tried to devise 
a retirement saving plan, only 66 per cent of these succeeded, representing 
only 19 per cent of the entire sample. The authors find that individu
als who j)lan for their retirement tend to rely on more formal methods of 
planning (i.e., retirement calculators, retirement seminars, and financial ex- 
I)erts). Tlie findings also show that those who had higher financial literacy 
were more likely to invest in more complex assets, such as stocks and shares, 
Lusardi and Mitchell conclnde that financial illiteracy in the USA needs to 
be addressed before retirement planning improves.

Lusardi and Mitchell (2007a) use data from the Rand American Life 
Panel to examine previous financial training. This study incorporates more 
sophisticated questions to measure financial literacy. This allows Lusardi 
and Mitchell to create a financial literacy index based on their responses. 
They found that, for every measure, in every subsample, the financial lit
eracy index was a key determinant of retirement planning. Lusardi and 
Mitchell note that financial literacy was higher where respondents were ex
posed to economics in school or company-based financial education pro
grams. The authors believe that the value of financial education is vital for 
policymakers to understand, so that changes can be made to educational 
programs in an environment where individuals must take increasingly more 
responsibility for their own retirement planning.

The effect of housing wealth on households' retirement planning is dis
cussed by Lusardi and Mitchell (2007b). They note that “Baby Boomers” 
in 2004 have higher levels of net worth than households of the same age 
(51-56) from the 1992 sample and that this net worth is primarily derived
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from housing wealth. Lusardi and Mitehell find that the distribution of 
wealth between the two samples changed and that the poorer households of 
the Baby Boomer sample are worse off than their 1992 eounterparts. The 
authors find that households that plan are wealthier than non-planners even 
after controlling for socio-demographic factors. Additional analysis reveals 
that being a wealthier household does not increase the probability of being a 
planner, concluding that there is no reverse causality between these factors.

O’Donnell and Keeney (2009) analyse the Financial Capability Study^ 
(FCS) conducted by the Financial Regulator in Ireland. They find that 
pension cover in Ireland was quite poor, as only 32 per cent of non-retired 
respondents had occupational or personal pension j)lans at the time of the 
survey. However, when told the value of the State pension 76 per cent 
claimed that it would not be sufficient to give them the standard of living 
they expected in retirement. The survey data also indicate that the decision 
to make i)ersonal pension provision varied across age cohort, with 46 per 
cent of 30-39 year olds, 51 per cent of 40-49 years old, 46 jier cent of 50-59 
year olds, and 37 per cent of 60-69 year olds making additional provisions 
for retirement, to supplement the State Pension. The authors also find that 
the principal reason for not having any additional pension provisions were 
affordability, indifference^ and not having been employed for enough years.

In addition O’Donnell and Keeney discuss the process of choosing finan
cial products and the type of products typically held by respondents. These 
vary from standard products such as current accounts and credit cards to 
more complex options such as mortgages, gilts and stocks and shares. The 
study also analyses other products including insurance and unsecured credit. 
Participants were asked where they sourced their information on financial 
products. The results reveal that many people prioritised non-professional 
information. Respondents who held financial and insurance products indi
cated a tendency for automatic renewal of a policy rather than shopping 
around. However, the study finds that while oidy a minority bought prod
ucts that they did not need or understand most people tended to learn from

^The Financial Capability Study is a purpose-designed, representative study of over 
1,500 individuals, carried out by the Irish Financial Regulator in 2008.

^Indifference refers to respondents who answered: (1) have not thought about it or (2) 
have not gotten around to it.
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experience, making increasingly competent decisions as they increased the 
scope of their financial portfolio.

McQninn and O’Donnell (2010) draw on the FCS and a similar UK 
survey to examine the determinants of risk attitudes. The authors believe 
that understanding and identifying factors that influence risk attitudes has 
become increasingly important over time. This is primarily due to responsi
bility for future financial security falling increasing on the individual rather 
than employers and also to the increased volume and complexity of financial 
products available. The authors use a probit model to examine some of the 
underlying characteristics affecting risk attitudes. The results indicate that 
people from ethnic backgrounds (i.e., not white-Irish or white-British in the 
respective samples) appear to be more risk averse, while married people and 
males tend to have a significant preference for risk.

O'Donnell (2011) applies a probit model to FCS data to examine indi
viduals risk attitudes in relation to pensions and other investments for the 
UK and Ireland. She finds that personal characteristics are the princii)al 
factors affecting the probability of having pensions. She also finds that for 
Ireland the risk variable is only signihcant if all personal characteristics are 
removed from the regression, while in the UK risk variable remains jiositive 
and significant even when socio-economic factors are controlled for.

4.2 The Heckman Model

This section examines the type of household that chooses to invest in jirivate 
pension plans and the factors that affect the amount they subsequently 
invest in their pension. However, pension planning is oidy observed if official 
pension fund contributions are made by the household. This implies that the 
sample is censored at zero, because households that have alternative pension 
arrangements will not be observed in the data, which create a selection bias. 
Using an Ordinary Least Squares (OLS) model in this situation would return 
biased results because correlation will exist between the dependent variable 
(pension contributions) and the error term which will contain the unobserved 
alternative pension plans.

Heckman (1976) developed a two-stage model to adjust for this selection
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bias, allowing both the decision to participate and size of responses to be 
estimated independently using a combined maximum likelihood function. 
The first stage is a j^robit^ choice model, while the second stage runs an 
OLS estimate subject to the constraints set out in the first stage.

In this analysis Stage I identifies the variables that affect participation 
in a pension scheme. Subject to this participation. Stage II analyses the 
factors that affect tlie amount contributed to a pension plan. The idea of 
the Heckman selection model is that the outcome in the second stage is only 
observed subject to the certain criterion being satisfied in the first stage. 
Therefore to control for sample selection bias in stage II, it is recommended 
that at least one variable that determines the discrete choice in stage I, is 
excluded from Stage II. In this case there are two variables that determine 
participation but not the amount contributed, disposable income squared 
and a public sector employment dummy.

The Heckman model can be represented as follows:

Stage 1: Selection Equation (Probit)

2, = w^a + iz, (4.1)

where Zi satisfies:
1 ift/r>()
0 otherwise

where z,, is the dependent dummy variable for having a i)ension (addpen); 
y* is the unobserved latent variable of pension planning; w[ is the vector of 
explanatory variables for selection/stage one; a is the vector of coefficients, 
and Vi is the error term.

Using the parameters estimated in the Stage I probit regression, the 
Heckman model generates an Inverse Mills Ratio (IMR^), or the estimated

“’The Probit Model is discussed in detail in Chapter 5
®The Inverse Mills Ratio was developed by John P. Mills; it is the ratio of the probability 

density function (pdf) over the cumulative distribution function (cdf). In STATA, lambda 
is the product of rho (correlation coefficient) and sigma (adjusted standard errors). The 
IMR must be generated from a probit model instead of a logit in the first stage due to the 
fact that the probit assumes that the error terms follows a standard normal distribution 
curve, which the logit does not.
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selection coefficient (A), which accounts for the fact that the selection is not 
random. The IMR is then used to determine the selection effect from Stage 
I. This is then included in Stage II as an additional explanatory variable 
(A). The second stage subsequently examines the effects of the independent 
variables on the outcome using OLS. The dependent variable in the out- 
conie/second stage (,y,) is only observed if y* exceeds a particular threshold 
in the first stage.

Stage II: Outcome Equation (OLS)

/here:

Ui

x[(3 + A, + p,;

v: ify*>0 
0 otherwise

(4.2)

where y, is the dependent variable in the outcome equation (pencontrib); xh 
is the vector of covariates for unit i in the outcome equation; (3 is the vector 
of coefficients for the outcome e(|uation. A, is the IMR selection coefficient 
and /Uj is the random error term for unit i.

The correlation between the residuals in both stages (m, and /r,) is given 
by p. When p is positive, residuals are positively correlated in both stages, 
i.e., both stages are working in the same direction. When p is negative, the 
residuals are negatively correlated and working in opposite directions over 
the two stages. If the residuals are uncorrelated (i.e., p = 0) then selection 
into stage II is random, and a Heckman model is not necessary.

The Heckman model’s maximum log-likelihood function can be defined 
as:

ln£ — ^ In [l - ^ (u;(a))-|-^ It

(4.3)
where <I> denotes the standard normal cumulative distribution function.
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Given that explanatory variables appear in both stages of the Heckman 
model, their interpretation must be considered with great care. In this case, 
the coefhcient in the second stage relates to the effect of an explanatory 
variable on the amount contributed to private pension funds subject to the 
household choosing to contribute in the first stage. A number of variables 
w'ill affect both the decision to contribute and the amount contributed, im
plying that their summed effect cannot be identified in a Heckman model.® 
However, as the purpose of this research is to examine the individual effects 
of each variable on the two decisions discussed, this specific shortcoming is 
not relevant within this chapter’s analysis.

4.3 The Data

The primary data source for this chapter is the Household Budget Survey 
(HBS'), which is carried out by the Central Statistics Office (CSO) approx
imately every five years. The main purpose of the HBS is to determine 
in detail household expenditure patterns. These expenditure patterns are 
then used to update the weighting basis of the national Consumer Price 
Index (CPI). However, the HBS provides a significant quantity of additional 
household information which can be used for micro level analysis beyond its 
inflation-related objectives. This chapter focuses specifically on households’ 
weekly pension contribution patterns.

Pension related variables available from the HBS include: contributions 
made to occupational pension plans. Additional Voluntary Contributions 
(AVCs) and Personal Retirement Savings Accounts (PRSA) broken down by 
both individual and/or employers’ contributions.*^ The dependent variable 
(pencontrib) used in Stage II of the heckrnan models is the sum of these

®To interpret an explanatory variable’s marginal effect, it would have to be calculated 
using the delta model or the nonparametric bootstrap as discussed in Vance (2006). This 
calculation would allow for rros.s-modpl compari.son of the total effect of a variable on the 
amount contributed. However, this is not necessary for the analysis in this chapter as the 
individual stage effects of the explanatory variable are desired.

'The 2004/05 Household Budget Survey is discussed in Chapter 2 
®Of those who have pensions in the HBS, 76.5 per cent reported no employer contri

butions, this could be because their employer does not contribute or the household may 
not have known how much their employer contribute. Only 18 per cent reported both 
household and employer contributions to their pension funds. While 5.5 per cent reported 
that only their employer contributed to their private pension.
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variables for each household, while the dependent variable in Stage I is a 
dinnniy variable equal to one if pension contributions are made and equal 
to zero otherwise.

Additional variables generated for this analysis include a public sector 
dummy variable, household prudence and financial awareness. The pub
lic sector variable is derived from the head of households Nace Rev2 code. 
Households that work in the defence and public administration, education 
and health sectors are assumed to be public sector employees. If the house
hold head is unemployed their sector is determined by the last employment 
position held.

Household prudence is a proxy for risk aversion, which is generated by 
counting the number of insurance products hold by each household. The 
seven insurance products include, home (dwelling and/or content cover), 
motor, health, income protection, mortgage protection, other insurance poli
cies and life assurance (as listed in Table 4.2). The count ranges from zero 
to seven. A risk averse household will hold some if not all of the insurance 
products listed. A risk-loving household will tend not to hold any insurance 
products.

Household financial awareness is a proxy for financial literacy levels. It is 
based on the number of financial products held by the household, excluding 
the seven insurance products used in prudence (also listed in Table 4.2). 
These include stocks and shares, loans, credit and laser cards, hire purchase 
agreements and saving accounts. The data are based on the number of these 
products held; this implies that a household with three visa cards is more 
financially aware than a household with only one. The index ranges from 
zero to 26. While this is not a perfect measure of household financial literacy 
it gives an indication of how much households interact in the financial arena.

The final amendment made to the data was to exclude households that 
are over 65 years of age, along with any household under this threshold 
claiming retirement benefits. Households are identified as being over 65 
based on the principal earners age, if an individual in the household is under 
this age and not head of the household it would imply that their income is 
below that of the pension income being received. This reduces the sample 
size from 6,834 to 5,227 households.
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However, there are a luniiber of limitations witli the HBS data. It esti
mates that 44 per cent of liouseholds in the sample made contributions to 
private pensions in the 2005 survey. However, Quarterly National Household 
Survey data indicate that 55 per cent of individuals had private pensions in 
2005Q4. The reason for the discrepancy is that the HBS does not ask if an 
individual has a pension within the household; it only collects total observed 
household pension contributions made in the past 12 months.

The consequence of this is that some households’ pension planning will be 
unobserved due to reporting errors while other households’ pension planning 
will be unobserved due to their decision to stop contributing to a i)ension or 
becau.se they choose not to have a pension at all. Examples of this kind of 
omitted planning include: (1) Illness or unemployment, where a household 
stops contributing to their pension due to financial strain though a fund is 
in place. (2) The tax efficient pension fund threshold may have been reached 
so the household chooses to stop contributions. (3) Alternative retirement 
provisions such as other personal investments or buy-to-let properties may 
have been made so they choose not to invest in a formal pension fund at 
all. (4) Self-employed households may choose not to have a pension as they 
prefer to invest the profits from their business in other assets, including the 
business. (5) Some households may not have a pension as they expect to 
inherit sufficient funds. (6) Households' attitudes to risk may be such that 
they have no interest in preparing for the future. (7) Households may not 
be able to afford a pension even if they desire to have one. None of these 
pension related decisions can be observed in the data, creating selection bias 
in the data, which drive the need to apply a Heckman model rather than 
simply using OLS.

4.4 Results

4.4.1 Summary of HBS Pension Statistics 
Who Contributes To a Private Pension?

Table 4.1 displays the breakdown of pension contributions by household 
characteristics. Weekly and annual average contributions are i)resented, 
along with the estimated total accumulated value of the pension fund when
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it matures. The total accumulated fund value assumes 40 years of contribu
tions and an annual growth rate of 2 per cent on the fund. The final column 
gives the annual retirement income that an individual will receive for the 
rest of their life based on a standard annuity rate of 5 per cent. However, 
as discussed in Chapter 3 individuals (excluding those with defined benefit 
schemes) also have the option of investing in an Approved Retirement Fund 
(ARF) instead of purchasing an annuity.

Pension participation by sub-groups is also examined in Table 4.1. Range 
of snb-groups examined include, gender, marital status, employment, loca
tion and age. The data indicate that 44 per cent of non-retired households in 
the sample have private pension funds, contributing on average €4.128 per 
annum to their fund. After 40 years of contributions, this would provide the 
average contributing household with a pension fund valued at approximately 
€254,300. Based on a 5 per cent annuity rate, this fund would provide an 
individual with an annual pensioiialhe income of €12,717 (in addition to the 
annual State Pension) for rest of their life. However, as this is an aggregated 
figure it is vital to examine the allocation of these contributions.

The HBS data show that 48.8 per cent of households with a male head 
of household participate in private pension schemes. They contribute an 
average of €4,255 per year to their pension fund, receiving an additional 
pension income of €13.108 per year. However, households with a female 
head of household not only participate less (28.4 per cent) but also contribute 
less per annum (€3,854), receiving a lower final pension (€11,871) than their 
male counterparts. Women’s longer life expectancy will affect the annuity 
rate that they are given which would further reduce their final pension.

Considering the sample in terms of marital status. Table 4.1 reveals that 
married households have the highest participation rate in this category, at 50 
per cent. This above average participation rate may be due to an individual’s 
need to believe that their spou.se will be provided for upon death. However, 
they contribute the least in this category (€3,723 p.a.). The low levels of 
contribution could be due to additional expenditures incurred with family 
life. Single households contribute more to their pension fund, albeit with 
fewer single people actually participating in a private pension scheme.

In contrast, divorcees contribute the most to their retirement fund (€7,248
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p.a.). However, just 23 per cent of divorcees actually participate in a pension 
scheme. The sample excludes Old Age Pensioners (OAPs), yet there are still 
a number of widows in the sample of which only 16 per cent contribute to a 
private pension fund. The widows that do participate contribute more than 
average to their pension fund, indicating that being widowed prior to retire
ment may force the survivor to restructure their finances in order to ensure 
that sufficient provisions are in place for tlieir retirement. This supports 
findings by Lusardi (2003) that life experiences affect pension contril)utions.

Of those households where the head was employed during the IIBS sam
ple, 45 per cent contributed an average of €4,130 per annum to their private 
pension fund in 2004/2005. This is close to the Irish Pensions Board’s (IPB) 
2004 figure of 39 per cent of employed individuals that participated in a pri
vate pension. When urban and rural households are compared, the data not 
only indicate that significantly more households in urban areas participate 
in private pension plans, but also that they invest more in their pension 
fund.

Pension contributions were also examined by household tenure. More 
than half of all mortgaged households make pension provisions, contributing 
around €4,280 per annum. This should generate a supplementary pension 
income of €13.183 per year during the individual’s retirement. Households 
that own their home outright contribute and particii)ate less than mortgaged 
households. On the other hand, private renters contributed most to their 
pension funds, but in a similar fashion to divorcees they participate signifi
cantly less than other tenure categories. The term “other housing” includes 
households that live rent free, rent from a local authority or are engaged in 
tenant purchase schemes. As expected the participation and contribution 
rates by these households are low at 12.9 per cent and €1,493 per annum, 
respectively.

Finally, Table 4.1 displays pension participation and contributions by 
age. As expected it shows that younger households not only participate 
least but that they also contribute the lowest amount to their pension funds. 
The purpose of a pension is to smooth consumption over an individual’s life 
time: as already indicated the distribution shows that the amount con
tributed increases with age and income as an individual acquires greater
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work experience. The total private pension fund column in Table 4.1 gives 
an indication of how much is accumulated if an individual follows the age- 
related contribution distribution.

The average accnmulated amount at the end of each ten year period is 
illustrated in the “Total Private Pension Fund” column. The final figure of 
€313,200 rejjresents what is available to an individual if they contributed 
for the 50 years presented. This provides an additional retirement income 
of €15,660 per year for 20 years upon retirement at 65 years of age. How
ever. the majority of households do not begin to contribute to their pension 
until their mid-twenties. This will reduce the fund not only by €31,390 
less contributions but also by lost earnings those contributions would have 
generated, resulting in a smaller total final fund of €235,790 (€77,411 less).

It is worth noting, however, that while growth of 2 per cent has been 
applied to these investment, the value of a fund can increase or decrease 
over the cour.se of the investment. However, a pension fund is a long term 
investment and over its life-time it will tend to generate this type of return, 
notwithstanding the recent declines in pension funds as a result of the recent 
financial crisis.

Financial Awareness: Interaction with other products

The restricted HBS sample of non-retired respondents indicates that 56.2 
per cent of households will depend entirely on the State Pension for their 
retirement income. This highlights the need for the improvement of individ
ual’s awareness and uuderstariding of their retirement requirements. To this 
end, household awareness of other financial products by pension category 
(i.e.. State-only or private pension policy holders) are examined in order to 
establish what kind of individual participates in a private pension scheme. 
Table 4.2 outlines the interaction between various pension categories and 
other financial products. The products are split into three financial cate
gories: savings and investments, unsecured credit and insurance.

Table 4.2 indicates that fewer households in the “State-only” category 
engage with financial products comi)ared with those with private pensions. 
There is likely to be a contagion effect whereby households using financial 
products increase both their exposure to, and their understanding of, addi-
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tioiial products such as pension and investment schemes, via interaction with 
a broker or bank manager. This supports Lusardi and Mitchell’s (2006/07) 
finding that financial illiteracy increases the probability of not engaging with 
financial products and failing to plan for retirement.

Table 4.2 illustrates that 76 per cent of State-only pension holders have 
current accounts compared with 92 per cent of private pension plan hold
ers. Laser card ownership statistics are similar to those of current accounts, 
owing to the fact that most banks issue a combined ATM and laser facil
ity card. Other bank account related holdings such as Visa, Access and 
American Express cards are also higher in households where private pension 
participation occurs. Households possessing private pension funds also ap
pear to have a higher level of personal loans, stocks and shares and credit 
card facilities. This indicates that households investing in pension funds are 
more financially literate and actively participate in the credit system, using 
a multitude of payment methods.

In addition, private i^ension households ajjpear to be more risk averse, 
with 61 per cent of these households holding life assurance policies compared 
with 44 per cent for State-only pension holders. While 53 per cent of jjrivate 
pension holders invest in mortgage protection insurance, only 29 per cent of 
State-only pension holders purchase the same product. Mortgage protection 
insurance tends to be purchased as part of a mortgage contract, and only 21 
per cent of mortgaged households do not hold this product. However, just 
48 per cent of mortgaged households have both mortgage protection and 
private pensions, indicating that having a mortgage does not necessarily 
imply that a household will have made pension provisions.

Private pension policy holders’ participation rate is higher for the various 
insurance products compared with the lower participation rate of State-only 
households. This could be due to the fact that these households do not have 
a need for the products, e.g., they do not own a car or a property that 
needs to be insured. The relatively high coverage for both car and home 
insurance is probably due to legal requirements to hold motor insurance, 
and mortgage providers’ requirements for dwelling insurance on a mortgaged 
property. Nevertheless, the majority of households that do not have either 
product fall into the State-only category, indicating that they are likely to
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be in lower income deciles.
Table 4,2 also highlights the fact that there are a number of products that 

are used less frequently by both household types. These include: Govern
ment bonds, employer loans, other (i.e., non-traditional) loans and endow
ment loans. The reduced uptake of these products could be due to prevailing 
market conditions (during the survey period) which improved households’ 
access to credit through formal lending channels, reducing the demand for 
other credit lines.

Endowment mortgages® became less favourable after low stock market 
returns during the 1990s, meaning that many policies failed to cover the 
principle of the mortgage, resulting in many households having to extend 
or restructure their mortgages at a late stage. In addition, life assurance 
policies used for the endowment mortgage stopped being tax deductable^® 
in April 1992. increasing the overall cost of endowment mortgages.

Other products that have relatively low representation include stocks 
and shares, savings accounts and other insurance. However, this could also 
be due to the relative ease with which households could acquire formal credit 
at the time of surveying. Unfortunately, time series analysis is not possi
ble acro.ss previous IIBS years as only limited pension data were collected 
before 2004.^' The interaction with most financial products is lower for 
State-only pension households, suggesting that awareness of products and 
responsibility for one’s own retirement is limited for these households. It is 
reasonable to assume that these households were never exposed to, or made 
aware of, the need to have a pension plan. This highlights the need for some 
sort of schooling or employment based seminars in relation to retirement re
quirements before these households can realistically make their own pension 
j)rovisions.

^Endowment mortgages are designed to function as an interest only repayment for the 
life the mortgage, where the mortgagee also pays into a life insurance policy which in 
theory would at least generate enough returns to cover the original principle amount.

'’’Allowing life assurance policies to be tax deductable implies that households were in
directly getting tax relief on the mortgage principle which was not available for households 
with ordinary mortgage contracts.

"Earlier questionnaire does not include PRSA, AVC or employers contributions to 
pensions, which significantly reduces the sample.
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Pension Contributions and Income

The Financial Capability Study revealed that ahnost 25 per cent of the sam
ple could not afford to invest in a private pension plan. It also found that 
77 per cent of respondents did not know the value of the State pension. 
However, once told 66 per cent of all respondents felt that the State Pension 
would not be sufficient to give them the standard of living they desired in 
retirement, though 37 per cent of these had private pension plans. This indi
cates that household awareness and affordability may be significant factors 
in retirement planning and financial product interaction.

The general rule of thumb applied by the pension industry in structuring 
pension plans recommends that individuals contribute approximately 20 per 
cent of their salary per annum. This will generate a pension income of ap
proximately two-thirds of an individual’s salary on retirement. The rationale 
for this high contribution rate is two-fold. First, individuals tend to leave 
pension related decisions until they are relatively old which shortens the 
time for accumulating sufficient funds. Second, individuals tend to expect 
a similar standard of living in retirement as during their working life which 
would not be possible without high contribution ratios. This highlights the 
need for getting pension provisions established as soon as jiossible. Table 
4.3 provides a breakdown of the ratio of pension contributions to income for 
non-retired households surveyed in the 2005 I IBS.

Table 4.3 provides ratios by gross income and disposable income. Given 
that i)ension contrib\ffions are tax deductable (up to a certain threshold), 
gross income can be considered the most accurate measure. The table shows 
that approximately 56 per cent of non-retired households contribute nothing 
to a pension scheme and that nearly 40 per cent of non-retired households 
have total pension contributions of less than 10 per cent of their disposable 
income (inclusive of employer contributions). Nearly 4 per cent of non- 
retired households contribute between 10 and 20 per cent of their salary, 
with less than one per cent contributing more than 20 per cent, indicating 
that many households fall well short of the industry recommendation of 20 
per cent per annum.

Households in higher income groups are thought to contribute more to
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their pensions than those in lower income groups. While this may typi
cally be the case, Table 4.4 illustrates that, as a share of disposable income, 
high income households contribute a similar proportion of income to those 
in lower income deciles. The distribution of average pension contributions 
as a percentage of disposable income reveals that across all income deciles, 
households contribute between 4 and 7 per cent of their earned income, 
ffowever, unless a household lies within the top two deciles, their supple
mentary income will not be sufficient to generate a retirement income equal 
to the average wage (€35,700) nor do they satisfy the criterion of pension 
income equalling two-thirds of salary recommended by the pension industry.

Table 4.5 illustrates private pension coverage by sector. As expected, 
pension coverage is high in sectors where the Government employment is 
dominant, i.e., public administration and defence (76%), education (64%) 
and health (62%). The financial and professional sectors along with the 
highly-unionized transport, storage and communication sectors also have 
high pension coverage rates (61%, 51% and 51%, respectively). Sectors 
where many households are self-employed such as agriculture, forestry, fish
ing and construction all have lower pension coverage rates.

Personal contributions are provided as a percentage of disposable in
come. It shows that personal contributions vary from 3.7 per cent to 9.1 
per cent of disposable income across sectors. The professional, research and 
administration sectors contribute the largest share of disposable income to 
their pension at 9 per cent, followed by the hnandal sector at 8 per cent of 
disposable income.

Employers’ contributions vary considerably. As expected, sectors where 
workers are predominantly self-employed have the lowest employer contri
butions. The sectors within NACE Rev2 codes A to F all tend to have 
individual contractors working on specific short-term contracts, so employ
ers would tend not to provide an occupational pension in these sectors. 
Contracted workers would therefore have to have their own Personal Pen
sion Plan (PPP). The financial and professional sectors have the highest 
employer contributions, primarily due to many large companies continuing 
to provide defined benefit pension plans which have costs that are too high 
for small and medium size employers to provide.
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The following section uses econometric techniques to identify and explain 
the effects of specific explanatory variables on private pension fund partic
ipation and contributions. The purpose of this analysis is to identify the 
type of households that need to be targeted with respect to future pension 
policy changes.

4.4.2 Heckman Regression Results

Three separate model specifications are estimated in this chapter, with each 
regression building on the previous one. The first specification focuses on 
personal characteristics such as disposable income, sex, marital status, chil- 
ilren, employment and a proxy for household prudence. The second specifi
cation examines property-related variables to establish if either being a home 
owner or the size of one’s home affects the probability of possessing a pri
vate pension fund, and if so. whether it affects the amount contributed. The 
third regression includes additional firiancial variables to the specification, 
including a proxy for financial awareness, personal loans, savings and other 
investments.

In each Heckman specihcation the dependent variable in Stage 1 is a 
binary variable (addpen), equal to one if the household contributes to any 
pension beyond the State Pension and zero otherwise. This accounts for 
contributions made by both the household and their employer. The results 
given represent the marginal effect of a unit change in the explanatory vari
able on the probability of having a pension.

There are two identification variables used to determine participation 
in a pension scheme in Stage I, which have no affect on the amount con
tributed in Stage II, they are disposable income squared and a public sector 
employment dummy.Disposable income squared represents the thresh
old at which households have sufficient disposable income not to invest in a 
pension scheme. This is not correlated with the amount subsequently con
tributed to a pension because contribution is only observed if participation 
occurs. In the event that a household reaches this threshold they are unlikely 
to alter contributions to the pension funds already established. The second

^’^Alternative specifications have been tested; however, disposable income squared and 
the public sector employment dummy proved to be the best indicators.
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variable that determines participation but not the amount contributed is 
a public sector dummy. It shows that the probability of participating in 
a pension fund is affected by employment in the public sector, however, it 
does not affect the amount that is subsequently contributed.

The dependent variable in Stage II is the log of contributions (pencon- 
trib) made by the household and the respective employer. The log is taken 
of contributing households, with the remaining households retaining their 
zero value. Households that are over 65 years of age are excluded from the 
sample in addition to any household under this threshold claiming retire
ment benefits. In each regression the estimated selection coefficient (A) is 
significant indicating that the Heckman model is the appropriate model for 
estimation.

Table 4.6 displays results from the first model specification, personal 
characteristics. The first column reports the findings from an OLS re
gression, the purpose of which is to demonstrate the need to use the Heck
man model. It illustrates that while the same variables are significant, the 
OLS model does not account for the nndtiple decision making process and 
selection bias involved in holding a private pension fund.^^ The positive 
significant effect of the lambda coefficient (the estimated selection coeffi
cient) indicates that selection into the second stage of the model is subject 
to conditions in Stage I.

The second and third columns of Table 4.6, give the results from the 
first and second stage of the Heckman model. Stage I results indicate that 
a unit change in disposable income increases the probability of participation 
in a pension scheme by 2.2 per cent. Disposable income squared represents 
the point at which households have sufficient income to choose not to make 
formal retirement provisions. Having disposable income above this threshold 
reduces the probability of a household having a pension of 0.14 per cent. An 
additional year of schooling^'^ increases the probability of having a pension 
of 0.2 per cent. Having a male head of household increases the probability 
of having a pension of 0.04 per cent.

'^Independent probit model estimations were also carried out; these were only 
marginally different from the results found in Stage I of the Heckman model.

'^'Number of years spent in education: variable range from zero years for no formal 
schooling to 18 years for higher university degrees.
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Being married and having dependent children reduces the probability 
of participation by 0.05 and 0.04 per cent, respectively. These negative 
relationships may arise from the additional costs incurred by being a married 
household with dependent children. Households may choose to sacrifice their 
retirement funds for higher current consnmption. The probability of having 
a pension varies with age, however, a unit change in relation to age is the 
movement from one age cohort to the next.

Instead of using an employment variable a public sector dummy was gen
erated as the identification variable in Stage I. It shows that the marginal 
effect of switching from private to public employment increases the proba
bility of pension participation increases by 0.13 per cent. However, once in a 
pension scheme households in public sector pensions do not contribute sta
tistically different amounts and so it can be omitted from Stage 11. Finally 
a unit change in Prudence, a proxy for risk aversion that counts the number 
of insurance products held by each household, increases the probability of 
having a private pension by 0.08 per cent.

The final cohnnn in Table 4.6 shows fhe effect different variables have 
on the amount contributed to a pension fund. It should be noted that 
once a pension fund is established most households are unlikely to choose 
to invest more or less than the original value recommended. That is, most 
households contrib\ite a fixed percentage of salary, this is determined either 
by their employer or their pension broker. Therefore as income increases 
their contributions will increase even though there was no direct decision 
made to increase their pension contributions.

The variables that have the most significant effect on the amount con
tributed to a pension are disposable income, years of schooling and age. 
The amount contributed significantly increases as households get older. In 
addition, the more prudent the household the more they contribute to their 
pension fund. Both being married and having dependent children, continue 
to have negative effects on the amount contributed; this supports the theory 
that these personal characteristic have financial consequences.

Table 4.7 incorporates property-related variables while continuing to 
control for j)ersonal characteristics. Household tenure illustrates the fact
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that the marginal effect of switching to being a homeowner^^ increases the 
probability of having a private pension by 0.08 per cent. This conld be due 
to spill-over effects from interacting with insurance brokers when purchasing 
other insurance products, such as dwelling and content insurance on one’s 
home, and life assurance policies which are linked to mortgages. It also has a 
positive effect on the amount contributed to a pension this could be because 
owner-occupiers view both property and pensions as a form of saving for the 
future.

The other property-related variable added to the regression specification 
is the number of rooms in the property, this is used as a proxy for the 
size of the property. It has a negative effect on botli the probability of 
holding a private pension and also the amount contributed. It is possible 
that the larger the house the less likely the household can afford a pension, 
due to a large number of occupants and/or the cost of running a larger 
property. Alternatively it may be the case that larger properties are in fact 
a proxy for wealth and the wealthier the household the less likely they are 
to have a private pension as they may have alternative financial assets at 
their disposal for retirement purposes. The inclusion of tenure and number 
of rooms red\ices the effect of age and prudence in bofh stages of the model. 
This is probably due to the fact that these property-related variables indicate 
a certain stage in the life-cycle which is correlated with age and prudence. 
That is, the older the household the more likely they are to have purchased 
a home and to have made some sort of retirement provisions.

Table 4.8 incorporates financial factors into the model specification 
controlling for both personal and property related variables. Financial 
awareness, a proxy for households interaction with or use of financial prod
ucts, increases the households {)robability of participating in a pension fund 
by 0.02 per cent. Given that this variable is deemed to be highly significant 
in international literature, this low effect is possibly due to weak correlation 
between the financial products used and actual financial literacy. This is 
because it is not necessary to understand compound interest to hold a visa 
card. However, financial awareness is significant at the one per cent level 
and its inclusion in the model increased A from 0.12 to 0.13 per cent, high-

*®These are botli mortgaged household.s and those that own outright.
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lighting that this variable is picking up part of the selection bias, albeit at 
a weak level.

As expected, savings and loans (as a percentage of disposable income) 
not only have opposite effects bnt they also effect a different stages in the 
model. Savings have a small but positive effect on the probability of invest
ing in a pension, while loans have a negative effect on pension fund contri
butions. An investment dummy variable is also included, where investment 
equals one if the household received additional income from the following 
sources: building society/bank investment income, SSIA interest, stocks 
and shares, Government bonds, other investment income (either foreign or 
domestic) and income sourced from property letting. Holding alternative 
investment classes increases the probability of having a pension by 0.11 per 
cent and increases the amount contributed by 0.06 per cent. The inclusion 
of hnancial variables in the model reduces the effect of age; however, this 
is also likely to be due to the correlation between age and interaction with 
hnancial products.

The analysis indicates that personal characteristics, especially disposable 
income and years of schooling, have the most significant effect on both the 
probability of participating in a pension fund and the amount that is con
tributed to the fund. It also indicates that households’ level of risk aversion 
(j)roxied by the number of insurance products they hold) has a significant 
and positive effect in both stages of the model. Being employed by the 
public sector is also a consistent predictor of having a pension fund.

The model was also estimated using the Nace Rev2 codes by sector (as 
broken down in Table 4.5). The results indicated that the Construction, 
Accommodation & Food and Other services sectors had no effect on the 
probability of having a pension, this is not surprising as these sectors have 
the lowest pension coverage in the sample, in fact the hotel and restaurant 
sector actually had a negative effect on pension participation. Including 
the Nace codes also shows that the defence and administration sector had 
the highest probability of pension participation (0.39 per cent) followed by 
health (0.31 per cent) and then education (0.27 per cent), which is to be 
expected given the high level of public sector employment in these sectors. 
The inclnsion of the Nace code variable had no quantitative effect on the
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other variables in the sjjecificatioii.

4.5 Conclusions

A pressing need exists to address the pension system in Ireland. This need 
presents itself not jnst b('cans<' of the signihrant losses on investments re
lated to pension schemes during the financial crisis but also due to Ireland’s 
ageing population, implying that the current system will not be able to 
sustain Ireland’s ageing population. At present, nearly 50 per cent of the 
workforce relies completely on the State Pension for their entire retirement 
income. Under the current “pay as yon go” (PAYG) system individuals in 
the labour force today fund the jmnsions of those currently retired, under 
the assumption that when they retire in the future their pension will be 
provided for by the labour force at the time. However, this old-age depen
dency ratio is increasing as Ireland’s demographics change. As individuals 
from the baby-boom generation enter retirement the dependency rate will 
increase rapidly, meaning fewer people paying into the pension system to 
support the growing retirement j)opulation.

Financial pressures on the Government to meet the needs of pensioners 
in the future are expec:ted to increase significantly over time. This problem 
is not specific to Ireland: the Financial Times recently reported the fact that 
by 2060 there will be only two people of working age for every person over 
65 in the EU, falling from four people in 2008. As discussed in Chapter 3, 
the CSO indicates that Irelands’ old persons’ dependency ratios will increase 
from 15.9 per cent in 2006 to 36.3 per cent in 2041. However, this is likely 
to be even higher as the CSO estimates do not take account of the recent 
financial crisis and the subsequent emigration that has occurred. For these 
reasons it is critical that individuals take a higher level of responsibility for 
their own retirement income to ensure their retirement remuneration meets 
expectations.

This chapter uses a Heckman two-stage model to examine the factors 
that affect households’ jjarticipate in, and the value contributed to, pri
vate pension plans. The results reveal, in accordance with international 
literature, that personal characteristics (i.e., age, sex, education, and em-
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ploymont) are tho primary factors that affect households’ decision to make 
pension provisions, they also have a subsequent impact on the value con
tributed. Even wdien households’ risk levels and financial activities are con
trolled for personal characteristics (with the exception of age) remain the 
primary drivers for both participation and contribution levels in private pen
sions. However, the inclusion of a financial awareness proxy did improve the 
quality of the estimated selection coefficient (A).

These conclusions are important as they could assist both Government 
and policymakers to make informed decisions when developing the appropri
ate macroeconomic pension imlicy for the country. If the political objective 
of a national pension programme is to create a system that aims to eliminate 
poverty in old age, it should jmovide a fair system that prevents high-income 
earners becoming wealthier through tax avoidance. Identifying the type of 
households that do not invest in private pension funds may enable policy 
makers to adjust regulations in order to improve the overall quality and 
fairness of the pension system. It also provides the tools needed by policy 
makers in order for them to promote education and understanding, regard
ing individuals’ need to make personal pension provision.

Data from the fIBS in 2005 indicate that 56.2 per cent of households in 
Ireland had no pension provisions. In 2009, the CSO QNHS found that 49 
per cent of individuals had no private pension plan in place. Allowing for the 
improved situation, there is nevertheless a continuing need for the Govern
ment to raise households’ understanding of pensions and the consequences of 
not having made pension provisions. One method to achieve this goal is to 
implement various financial awareness programmes in schools, colleges and 
places of work. Lusardi and Mitchell (2007a) found that pension provisions 
in America were higher for those exposed to economics in school or the work 
place. This type of forward planning could be easily implemented in Ireland 
and would represent a worthwhile investment considering Ireland’s ageing 
population.
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Table 4.2: Financial Products Held by Pension Category (%)

Only
State Pension

State &
Private Pension

Pension Share (excl. OAPs) 56.20 43.80

Savings & Investments
Stocks & Shares 9.97 22.38
Government loans 0.07 0.35
Building Society investinents 3.47 8.65
Commercial Bank savings 14.05 22.51
Post Office saving 3.67 6.51
Other Investments 0.92 2.23
Current Account 76.35 92.22
Laser cards 80.67 95.76
Other cards 9.87 15.17

Secured & Unsecured Credit
Mortgage 30.32 57.74
Bank loans 32.77 51.92
Employer loans 0.14 0.26
Credit Union loans 25.55 28.58
Other loans 2.52 2.80
Hire & credit schemes 13.27 13.33
Visa cards 38.96 64.60
Access cards 5.14 11.93
American Express cards 0.75 1.97

Insurance Products
Income Protection 0.78 10.31
Life Insurance 43.55 60.97
Mortgage Protection 28.55 52.62
Endowment Mortgage 2.04 4.50
House Contents Cover 65.77 91.17
Dwelling Insurance 65.36 90.21
Health Insurance (VHI/BUPA) 35.01 68.84
Motor Insurance 81.29 95.19
Other Insurance 11.81 19.93

Source: CSO, HBS 2005
Note: Table gives the percentage product interaction by pension category
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Table 4.3: HBS Private Pension Contributions to Income Ratios

% of Income Gross Income Disposable Income
zero 56.23 56.23
1 to 10 % 39.45 37.11
10 to 20 % 3.94 5.64
20 to 25 % 0.17 0.61
26 to 50 % 0.17 0.31
50 % or more 0.04 0.06

Source.-. CSO, HBS 2005

Table 4.4: Private Pension Holders Contributions by Income Quintile

Quintile 1 (poorest) 2 3 4 5 (richest)
% Contributing per Quintile 30.9 35.9 45.8 51.4 54.8
Individual Contrib (%DI) 4.79 4.44 4.19 4.32 4.46
Employer Contrib (%DI) 0.64 1.44 0.98 1.14 2.17
Contributions p.a. (Total) 3,338 3,370 3,112 3,616 6,401
Final Pension Fund Value 205,630 207,656 191,752 222,804 394,340
Pension Income p.a. 10,282 10,383 9,588 11,140 19,717

Source-. CSO HBS 2005
Note-. Quintiles from the 2004 HBS; Fund is assumed to grow at 2% per annum 
and an annuity rate of 5%
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Table 4.7: Ileckiiiaii Model 11: Personal & Housing Characteristics

Stage I 
dy/dx

Probit 
Robust SE

Stage II: Outcome 
Coefficient Robust SE

Log Disposable Income 2.18* 0.48 0.49* 0.03
Log Disposable Income Squared -0.14* 0.03
Log of Schooling Years 0.17* 0.04 0.57* 0.04
Male‘s 0.05* 0.02 0.03 0.02
Dependent Children -0.03* 0.01 -0.02* 0.01
Married"^ -0.04*** 0.02 -0.12* 0.03

Age (Omitted = 15-24 yf^ars)
25-34 years Oil*** 0.06 0.09 0.09
35-44 years 0.17* 0.06 0.17** 0.09
45-54 years 0.14** 0.06 0.18** 0.09
55-64 years Oil*** 0.06 0.23* 0.09

Public Sector^ 0.13* 0.02
Prudence 0.07* 0.01 0.02* 0.01

Property Variables
Owner-Occupier"^ 0.08* 0.03 0.06*** 0.04
Number of rooms -0.16** 0.04 -0.09** 0.04

Constant -3.47* 0.23
Lambda 0.12*
Log pseudo-likelihood -3707.42
N (obs) 5123

Note: (1) Dependent variable in Stage I = addpen dummy & in Stage II = log of 
private pension contributions. (2) Stage I probit results are the marginal effects of 
a unit change in the explanatory variable on the probability of having a pension. 
(3) refers to dummy variables. (4) ^significant at 1% level: ** significant at 5% 
level; *** significant at 10%level.
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Table 4.8: Heckman Model III: Personal, Housing & Financial Characteris
tics

Stage I 
dy/dx

: Probit 
Robust SE

Stage 11: Outcome 
Coefficient Robust SE

Log Disposable Income 2.09* 0.45 0.49* 0.03
Log Disposable Income Squared -0.13* 0.03
Log of Schooling Years 0.15* 0.04 0.55* 0.04
Male‘s 0.05* 0.02 0.02 0.02
Dependent Children -0.02* 0.01 -0.02* 0.01
Married^ -0 04*** 0.02 -0.12* 0.03

Age (Omitted = 15-24 years)
25-34 years Q 29*** 0.06 0.09 0.09
35-44 years 0.17** 0.06 0.16** 0.09
45-54 years 0.13** 0.06 0.17** 0.09
55-64 years 0.10 0.07 0.22** 0.09

Public Sector'^ 0.13* 0.02
Prudent 0.07* 0.01 0.02* 0.01

Property Variables
Owner-Occupier'^ 0.08* 0.03 0.05 0.04
Number of rooms -0.19* 0.04 -0.09** 0.04

Financial Variables
Financial Awarness 0.02* 0.003
Loans % Disposable Income 0.0001 0.001 -0.002** 0.00
Savings % Disposable Income 0.002** 0.001 0.001 0.00
Investments'^ 0.11* 0.02 0.06* 0.02

Constant -3.36* 0.23
Lambda 0.13*
Log pseudolikelihood -3669.25
N (obs) 5123

Note: (1) Dependent variable in Stage I = addpen duininy & in Stage II = log of 
private pension eontributions. (2) Stage I probit results are the marginal effects of 
a unit change in the explanatory variable on the probability of having a pension. 
(3) ip refers to clununy variables. (4) *siguificant at 1% level; ** significant at 5% 
level; *** significant at 10%level.
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Chapter 5

Household Tenure Trends &: 
Mortgage Repayment 
Burdens

5.1 Introduction

The aim of this chapter is to analyse huancial trends in the Irish household 

sector between 197U and 2009. The need to monitor household hnances 

stems from households’ involvement in the huancial sector as a borrower 

and h'lidc'r. The recent huancial crisis ('Uiphasisc'd how spill-overs from the 

banking sector into the real economy can cause j)roblems for households. 

This chapter examines household tenure trends and the factors that inhnencc 

households’ decisions to purchase property, even if it makes them highly 

indebted. The chapter can be viewed in two parts, hist the decision to own 

a home and second the consecpience of that decision in relation to households’ 

mortgage repayment burden.

Developments in Government policy and huancial market liberalisation 

made signiheant volunu's of credit available to households which was ulti

mately invested in property. Residential mortgage data indicate that during 

this jx'riod of huancial market libcu alisation, local authorities and insurance 

companies reduced their share in the market as commercial banks became 

more active. This increased competition resulted in lower interest rates and 

new huancial products such as Tracker and 100 per cent mortgages being 

introduced.

Sharpe ratio analysis identihes returns on investments as an additional

113



factor influencing households' demand for i)roperty. It shows that in the 
period between 1987 and 2005, residential buy-to-let property generated the 
highest average annual returns, followed by commercial buy-to-let property 
and equities. Owner-occupied capital gains generated one of the lowest 
returns on investment. However, once the level of risk associated with each 
investment is accounted for, owner-occupied returns on investment come 
in second behind residential buy-to-let investments. This indicates that 
property remained the best investment choice, given that the interest rates 
over this period were historically low and the property boom occurred in this 
period. However, when the period is extended into the financial crisis to the 
end-2009, the Sharpe ratio still indicates that property is the best investment 
choice, which could affect households’ decision to be owner-occupiers.

Aggregated household sector credit (HSC) grew on average by 17 per 
cent per annum over the past decade, predominantly due to increases in 
property-related lending. Household credit increased from less than 50 per 
cent of disposable income in 1992 to nearly 200 per cent by 2009, of which 
property-related lending accounted for 161 per cent of lending in 2009. Sec
toral level analysis carried out by Cussen and Phelan (2010) indicates that 
between 2002 and 2007 total household net worth increased by 80 per cent 
(to €640 billion), with a subsequent fall of 31 per cent (to €439.59) in 2010 
quarter two. The problem with aggregated data is that as a whole the sector- 
looks financially sound even with the recent decline (which was primarily 
due to falling house prices). Unfortunately it does not facilitate analysis 
of individual household indebtedness or if the households with the largest 
outstanding mortgage debt are also those most at risk of default.

Micro level analysis can provide more insight into the examination of 
household data. Analysis is carried out on data from four Household Bud
get Surveys (HBS) carried out in 1988, 1995, 2000 and 2005 from the Central 
Statistics Office (CSO).^ The data allow for the identification of household 
demographics and financial characteristics over time and peer group. House
hold tenure trends are explored over the four samples identifying personal, 
macroeconomic and financial characteristics involved in the probability of 
being an owner-occupier using a probit model. It is found that while there

‘The Household Budget Survey is discussed in detail in Chapter 2
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have been changes in household tenure trends over time, the fundamental 
elements involved in the decision to own a home have remained relatively 
constant. The changes that did occur during this period are as a result of 
social and demographic changes in Ireland since the 1980s.

The sample is restricted to mortgaged households to study changes in 
mortgage repayments with respect to disposable income over time. The 
surveys are supplemented with estimated data for 2007 and 2009. This 
analysis shows how exposed all owner-occupiers are to fluctuations in inter
est rates and unemployment, irrespective of whether they are in negative 
equity. Notwithstanding the fact that data on mortgages drawn post-2005 
and individual household wealth (i.e., the stock of saving and investments) 
are not available, estimated 2009 data indicate significant financial strain in 
the household sector should unemployment levels remain high.

The layout of this chapter is as follows. Section 2 discusses the rele
vant literature. Section 3 examines the domestic environment in Ireland 
between 1970 and 2005, focusing on changes in the residential mortgage 
market brought about by Government policy and financial deregulation. It 
also examines household tenure over time, alternative investment decisions 
and household indebtedness at a macroeconomic level. Section 4 analyses 
the probability of a household owning a home using a probit choice model. 
Section 5 identifies households' repayment burden trends across the different 
survey years and stress-tests the effects of unemployment and interest rate 
increases on estimated mortgage repayment burdens in 2007 and 2009 for 
households surveyed in 2005. Finally, Section 6 concludes.

5.2 Literature Review

The literature review can be divided into two sections. The first section cov
ers papers that relate to factors affecting home-ownership decisions, while 
the second highlights the consequence of mortgage repayment burdens due 
to over-indebtedness. As the literature in this area is vast, a limited number 
of papers are discussed to outline the issues at hand.

Factors Effecting Home-Ownership
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Somerville (2007) examines the reason for Ireland’s relatively high level 
of property owner-occupation compared with other European countries be
tween 1946 and 2002. Using national population Census data he finds that 
tenure patterns have a strong life-cycle dimension, with the proportion of 
owner occupiers rising with age. He also finds that historical factors relating 
to land tenure and landlord and tenant legislation are contributing factors 
in the Irish need to be owner-occupiers and, therefore, explains some of the 
underlying causes of Irish indebtedness.

Duffy (2007) looks at immigrant household tenure in Ireland using a 
probit model. He finds that the principal explanatory variables of ownership 
are age. education attainment, family cycle, employment and the sex of the 
head of household.

Sefton (2007) uses British Panel Household Survey (BPHS) data to ex
amine changes in household tenure. He finds that leaving home, marriage, 
children, widowhood and retirement are the i)rincipal factors affecting tenure 
changes. Other factors investigated which were found to have explanatory 
power include: location, employment status, age and sex of household head 
and household type.

Numerous commentators have examined household tenure over the house
hold’s life-cycle. Attanasio et al. (2005) find that home ownership varies 
depending on the individual’s stage in the life-cycle and educational attain
ment. They find that home ownership is associated with greater labour 
market particii)ation, where households choose to service their greater debt 
repayment now so that in retirement increased consumption and leisure can 
be facilitated through capital release.

Painter and Lee (2009) indicate that household tenure transition in older 
households is not directly related to their age. They report that the most 
important factors influencing transition in these households are poor health 
and widowhood, though the effect is not immediate. Divorce, however, is 
the only consistent predictor of tenure transition. They find that beyond 
the demographic factors that affect tenure transition geographic proximity 
to and the financial wealth of one’s children is also significant. The closer 
elderly households are to their children the less likely they are to change 
tenure or downsize; they believe this is due to the security generated by the
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closeness of family. While the wealthier their children are the more likely 
the household will engage in equity release, this is possibly due to the fact 
that it is not needed for inheritance. They conclude that financial factors 
are less important than demographic and family factors.

Given that property is both a consumption and investment good, it is 
necessary to examine the cost difference between renting and purchasing a 
home. As discussed in Fahey (2004) rent is a payment for housing services, 
while mortgage repayments have both an interest and capital repayment 
component. The interest element is comparable to rent as it is the cost 
incurred for borrowing the finance behind the investment, with the capital 
repayment relating to asset accumulation or savings. While it costs more to 
purchase a home than to rent one in absolute terms, they find that financial 
pressures are more severe for private renters than mortgagees when exam
ined from an affordability perspective. Even though mortgaged households 
are still exposed to high levels of debt repayment burdens, he finds that on 
average these are lower than those exjjerienced in the private rental sector. 
This implies that households may choose to p\irchase a home as it is more 
affordable than renting.

Households’ Indebtedness and Mortgage Repayment Burdens
Since the onset of the 2007 financial crisis households’ indebtedness and 

housing affordability have become a focal point for policy makers. What 
caused house prices to increase? How will housing debt be serviced through
out the recession? Specifically for Ireland, what will the long-term effect of 
negative equity be on the housing market? While many of these questions 
are outside the scope of this chapter it is important to consider households’ 
indebtedness and its effect on the real economy.

Debelle (2004) discusses the significance of household debt for the macro 
economy across European countries. He finds that most of the increase in 
borrowing can be attributed to two factors: first, the decrease in credit 
rationing from deregulation in the 1980s; and second the dramatic fall in 
both real and nominal interest rates. Both these factors contributed to the 
significant easing of licjuidity constraints that households faced, increasing 
household sector borrowings. As a result households became more exposed
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to interest rate iiioveiueiits as the share of variable rate mortgages increased, 

and in many European countries households engaged in equity release in

creasing financial pressures on the sector. They conclude that the principal 

macroeconomic risks from a highly indebted household sector are increased 

repayment burdens due to increased unemployment and interest rates.

Cox et al. (2002) examine financial pressures in the UK household sector 

using the British Household Panel survey (BHPS). They use three measures 

of household stress: debt-income ratios, debt-service burdens and debt to 

asset relationships. They note that while the debt-income ratios of mort

gaged households increased in the late 1990s, unsecured debt-income ratios 

increased significantly more in this period. They find that those with the 

highest levels of mortgage and unsecured debt tend to have the highest in

come and wealth levels. They suggest that the increase in household sector 

indebtedness was accompanied by increases in both assets and liabilities 

for all households as opposed to some households accumulating liabilities 

while others gained assets. However, they conclude that the tlistribution of 

household debt may be more vulnerable than the overall aggregate measure 

sviggests.
Evidence from a study in Austria, by Beer and Schurz (2007), also finds 

that higher income earners have the largest levels of debt. However, they 

note that these households were usually not the most burdened. Evidence 

from a logit model indicates that for housing and consumption loans, the 

age of the household head positively affects the levels of debt. They discover 

that higher income earners have more potential to self-fund and therefore 

engage in less borrowing; however, in relation to consumer credit, income 

seemed to be less relevant. With regard to age they find that there was a 

significant decrease in loans for household over 65 years, while the majority 

of loans fell into the 35 to 45 age group.

Kearns (2003) investigates mortgage arrears in the 1990s using two house

hold budget surveys (1995 and 2002). He finds that mortgage lending growth 

during this period was high both by historical and international standards. 

He notes that the criteria for determining the value of a mortgage (i.e., in

come multiplies, projjerty values and repayment burdens) are unlikely to 

insulate a household from falling into arrears should they suffer an adverse
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income or interest rate shock. Kearns indicates that in the 1990s households 
witli relatively high mortgage repayment burdens were more likely to fall into 
arrears. Other factors affecting the probability of arrears included unem
ployment, other debt repayments and having other non-mortgage arrears, 
lie concludes that increased indebtedness, due to relaxed lending criteria 
and an increased appetite for household debt, may increase the number of 
mortgage arrears should unemployment increase.

Hogan and O’Sullivan (2003) find no evidence that there has been an 
increase in the marginal propensity to consume due to the increase in housing 
wealth in Ireland. They find that between 1970 and 2002 the rise in personal 
income can explain all of the increase in consumption, indicating that Irish 
households did not consider the increase in housing wealth to be a permanent 
fixture during that period. This increase in household consumption was also 
facilitated by an increase in the supply of unsecured credit, such as personal 
loans and credit card debt by financial institutions. They suggest that if 
households have not borrowed against housing wealth to boost consumption 
it implies that a sharp correction in house prices would have a limited effect 
on aggregate consumption, resulting in limited recessionary effects on the 
economy as a whole.

Subsequent research by Addison-Smyth et al. (2009) confirms that fun
damental changes in the global and domestic economy can account for the 
majority of Ireland’s house price increases until 2003: this supports Hogan 
and O’Sullivan’s conclusions. However, since that period they find that sig
nificant divergence occurred between actual and fundamental house price 
levels. They conclude that the excess availability of credit was a key factor 
explaining this divergence. Their results suggest that excess credit alone ac
counted for an average of II per cent of annual house-price growth between 
2004 and 2008, with this rate increasing to nearly 20 per cent of house-price 
growth towards the end of the period.

Over the past decade equity-release was embraced on a larger scale in 
the UK than in Ireland. Aoki et al. (2002) find that house prices are not a 
source of fundamental shocks, but are part of the transmission mechanism 
by which changes in short-term interest rates affect consumption, the output 
gap, and hence inflation. They also find that households in the UK have
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become less constrained by credit due to the increase in competition in 
the banking sector. Households have access to more credit, and as banks 
developed their retail credit expertise, households which had not previously 
qualified for credit became able to borrow. There has been a large increase 
in the number of new entrants to the market for credit cards and unsecured 
loans. Within the mortgage market there has not only been an increase in 
the type of mortgage products, but also a greater ease with which households 
may withdraw housing equity to finance consumption.

Keeney and O’Donnell (2009) reviewed a survey conducted by the Fi
nancial Regulator regarding financial capability in Ireland. The findings 
indicated that 37 per cent of constnncrs have at least some degree of diffi
culty keeping up with bills and credit commitments in the six months before 
the survey. The report also shows that 13 per cent of the population ex- 
jrerienced financial difficulties during the last five years (i.e., three or more 
months behind payments with regular commitments). For those aged be
tween 21 and 35 this rises to 20 per cent, indicating that a large number of 
households are under pressure to fulfil their debt obligations. It is therefore 
important to determine the number of households at the margin and to es
tablish whether their indebtedness could affect the overall financial stability 
of the system.

The analysis carried out in this chapter specifically builds on techniques 
used by Cox et al. (2002) in relation to household indebtedness exposures, 
Duffy (2007) for tenure modelling using probit models, and Kearns (2004) 
for mortgage burdens using the household budget survey.

5.3 The Domestic Environment in Ireland

The purpose of this section is to review how household tenure trends have 
changed over time. It examines a number of different economic and social 
factors that influenced households’ decisions to purchase a home. These fac
tors include: educational attainment, restructuring of the residential mort
gage market through property related tax incentives introduced by the Gov
ernment, financial market liberalisation and the social perception that house 
prices would continue to increase justifying residential property investment.
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The subsequent high level of household indebtedness is also discussed in this 
section,

5.3.1 Household Tenure Trends

The distribution of household tenure in Ireland is sunnnarised in Figure 5.1. 
The data are a combination of Census of Population housing statistics (1981, 
1991, 2002 and 2006) and Household Budget Survey (IIBS) data.^ Over the 
period between 1981 and 2006, the number of households in Ireland increased 
by 63 per cent (or 566,242 households). Over this period the distribution of 
households across tenure category (e.g., mortgaged, rented, or homes owned 
outright) changed significantly. In 1981, 40 per cent of households owned 
their homes outright: by 2006 this had fallen to 34 per cent. A possible 
reason for this decrease may be the increase in the length of mortgage terms 
and the recent trend of top-up/remortgaging for equity release. Mortgaged 
households increased from 26 per cent to 39 per cent. The consequence 
of these increases is that the number of households renting or in a tenant 
purchase scheme (TPS) fell from 33.6 per cent in 1981 to 27 per cent in 
2006.

The IIBS data in Table 5.1 indicate that over the course of the four 
IIBS samples, households increasingly choose to use the Associated or retail 
banks^ as their mortgage provider. Building societies maintained a relatively 
constant share of the market over time illustrating their ability to change 
and compete with new entrants in the market jjlace. Local authorities’ share 
of the mortgage market fell significantly from 38.4 per cent in 1988 to 7.5 per 
cent in 2005, mainly influenced by Government policy changes. Insurance 
companies had a relatively low share of the market in 1988 (3.6 per cent) 
and by 2005 they have essentially exited the market (0.4 jjer cent).

Over this period disposable income increased significantly, helping to 
explain why many households chose to own a home. Table 5.2 displays 
household weekly disposable income by employment type. All employment 
types experienced significant increases in their disposable income over the

^Both the Census of Population and the Household Budget Survey are discussed in 
Chapter 2.

^Associated Banks refer to Bank of Ireland, the Allied Irish Bank, Ulster Bank and the 
National Irish Bank, because they provided a clearing system for all other Irish banks.
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course of the IIBS samples. The largest increase of 136 per cent was enjoyed 
by lower professionals and non-manual workers who saw their average weekly 
wage increase from €367 in 1988 to €867 in 2005. Self-employed individuals 
and farmers experienced the lowest increase, albeit at a high level of 76 per 
cent. The lowest paid section of the economy, unskilled manual and other 
non-specihed gainfully employed households saw disposable income increase 
by 110 per cent from a weekly average of €197 in 1988, to €412 in 2005. 
This increase in disposable income should be viewed in the context of massive 
economic growth and development in Ireland over the period, with massive 
increases in the both the cost and standard of living. Fundamental growth 
and investment significantly improved the economy resulting in the much 
needed convergence with our European counterparts.

Table 5.3 gives the breakdown of owned outright and the restricted mort
gaged. tenure categories by age, allowing comparisons to be made between 
peer groups across time. The first section shows that households over the 
age of 75 increased their share of outright owned housing stock from 14 to 18 
per cent between 1988 and 2005. It is thought that better health standards 
in elderly households, longer life expectancy and increased wealth of their 
children means that elderly households maintain ownership of their home 
for longer. The 45 to 64 year olds also experienced an increase in outright 
ownership of their housing stock. The decline in outright ownership for all 
other age groups could be due to prolonged repayment j)eriods caused by 
longer mortgage terms, top-ups, remortgaging and equity release, resulting 
in outright ownership occurring later in life. Another factor that could ex
plain wliy households are taking longer to pay off their mortgages is that 
increased house prices have meant that longer mortgage terms are needed 
to maintain a lower repayment burden.

As discussed in the literature Attanasio et al. (2005) find that home- 
ownership falls off in old age due to the desire to service debt during earlier 
life-cycle stages and to increase consumption and leisure in later years. How
ever. IIBS data suggest that in Ireland older households have been retaining 
their homes. As discussed in Patiner and Lee (2009) this is possibly due to 
higher wealth holdings of their children and the reduced need for financial 
assistance from elderly parents to acquire properties for themselves.

122



The second section of Table 5.3 illustrates the distribution of mortgaged 
households by age. It indicates that households aged between 35 and 44 
years have the largest stock of mortgages compared with other age groups 
in 2005; however, when compared with previous generations at that age, 
their share of household stock has increased from 37 per cent to 41 per 
cent. As disposable income and family dynamics change in early middle- 
age households tend to move into the owner-occupier category [Somerville 
(2007)]. In Ireland this shift from renting traditionally occurred in the 25 to 
34 age bracket; however, this age group decreased its share of the mortgage 
market from over 36 per cent in 1988 to 23.5 per cent in 2005. This is 
possibly due to young first-time-buyers being priced out of the market in 
the boom years, when compared with previous generations of 25 to 34 year 
olds.

Another factor that may have caused a delay in purchasing property 
could be higher educational achievements, meaning that it is slightly later 
in life that potential buyers are in a position to purchase. Table 5.4 shows 
the educational attainment of mortgaged households by age cohort in 1995 
and 2005. It indicates that there was a significant increase in the level of 
educational achievements attained by households. For example, 28.6 per 
cent of 25 to 34 year olds held a higher level degree in 2005 compared with 
13 per cent a decade earlier. While education increases potential earnings, 
it also changes the consumption patterns in the life-cycle.

5.3.2 Changes in the Residential Mortgage Market

When examining changes in household tenure trends, it is necessary to con
sider the recent economic history of the country. Changes made in the 
Irish mortgage market over the past twenty years resulted in a significant 
increase in sup{)ly and demand for property as primary residence and buy-to- 
let investments. These changes occurred through a combination of domestic 
and international financial market deregulation and liberalisation, which 
increased the supply of cheap credit. A number of Government taxation 
policies were introduced incentivising households to invest in property.
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Financial Sector Changes (1974-2007)

The composition of the Irish mortgage market changed significantly after 
1974; prior to this, only bnilding societies, local authorities and assurance 
companies provided mortgages. Figure 5.2 displays the Department of the 
Environment, Heritage and Local Government’s (DoEHLG) distribution 
of annual residential mortgages by provider type. It shows that Associ
ated/retail banks provided just 0.3 per cent of mortgage loans paid in 1975; 
however, by 1988 this share had increased to 16.2 per cent. Retail banks 
continued to expand their share of mortgages paid throughout the 1990s, 
l)eaking at 84 per cent in 2007.

Financial liberalisation signihcantly increased the supply and demand 
for credit in Ireland. As discussed in Browne et al. (2003) and Kelly and 
Everett (2004), tliis liberalisation occurred during the 1980s and 1990s when 
steps were taken to remove credit, capital and interest rate controls. Devel
opments in the Irish financial market reflected international financial envi
ronment changes made during the establishment of the European Monetary 
System (EMS). The steps taken in Ireland included (but not limited to) the 
following,

• abolishing formal guidelines on private sector lending in 1984,

• reducing primary licpiidity ratios from 10 per cent in 1979 to 2 per 
cent in 1999,

• removing restrictions on interest rates and increasing competition in 
the retail banking market since 1985,

• access to international funding markets increased, allowing domestic 
banks access more credit and extend the supply of credit beyond do
mestic deposits,

• removing all exchange rate controls by 1993 and joining the E\iro also 
increased access to credit, reducing the associated exchange rate risk, 
and

• allowing financial institutions to set their own lending and deposit 
rates generated a more competitive market.

124



These steps not only increased the supply and reduced the cost of credit 
for the private sector (i.e., households and non-financial corporations), but 
deregulation also opened the Irish credit market to foreign institutions, 
which further increased competition in the financial sector. In addition 
to changes on the supply side, demand for credit from the private sector 
increased as many believed that joining EMU would rapidly reduce inter
est rates and keep them at a level below what they would have otherwise 
been. Capital liberalisation in the financial sector allowed institutions re
spond to increased household demand for funding, fuelling the growth rate 
of household sector credit and house prices.

The increased competition in the market resulted in the development 
of new innovative products by hnancial institutions. These include: in
ternet banking, reduced transaction costs, near elimination of cheques, the 
introduction of ATM and debit cards. Changes were also made to credit 
facilities, which include: increased loan-to-value ratios, increased mortgage 
to salary ratios (from an approximately three-time to six-time disposable 
income), 100 per cent mortgages and tracker mortgages (introduced in 2005 
and 2007, respectively). The belief that property appreciation would con
tinue meant that financial institutions were prepared to take greater risks 
than before. This was because if a customer defaulted the growth in value 
of the house would ensure limited losses would be incurred. As a result of 
these factors, household that jjreviously would not have qualified for a mort
gage, were given access to credit creating a highly indebted and vulnerable 
segment of society.

Government Taxation Policies

The most significant underlying factor affecting how much a household will 
borrow to purchase a home is the interest rate charged. As discussed the 
introduction of the ERM and the EMS (predecessors or the euro in the 
1990s) led to lower interest rates. However, this was not the only factor to 
encourage households to invest in property.

Barham (2004) reviews the effects of Government taxation policy on the 
cost of capital in housing. He examines both direct taxation on property and 
tax incentives introduced in Ireland between 1976 and 2003. He shows that
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Goveniineiits tend to focus on private home ownership with many policies 

being specifically designed to encourage this investment decision. Tax incen

tives, such as mortgage interest relief, first-time-bnyers (FTB) grants, zero 

capital gains tax on the sale of primary residence and the abolition of prop

erty taxes, were all designed to increase households’ demand for property in 

this period.

On the flip side, the Government generated a substantial ainonnt of rev

enue from stamp duty paid on the purchase of residential property. Stamp 

duty receipts increased from €60 million in 1980 to a peak of €3.7 billion in 

2006. Stamp duty rates were first introduced in 1892 (0.5 per cent) but it 

was not until the late 1960s and early 1970s that a banded system was intro

duced. While this was a significant source of revenue for the Government it 

did not discourage home ownership. The highest rate was 9 per cent: how

ever. those purchasing within the national average house price bracket paid 

between three and four per cent stamp duty over the past two decades. As 

many FTBs were being priced out of the market the Government reduced 

the stamp duty rate for FTBs in 2000. and subsequently abolished it in 2007. 

Since the early 1990s the removal of property taxes and a general decline in 
income taxes (mainly due to the large increase in stamp duty and capital 

gains taxes generated in the boom years) further encouraged households to 

invest in property. In an attempt to stimulate the property market after the 

financial crisis, the Government announced a new stamp duty policy in the 

December 2010 budget. A flat stamp duty rate of one per cent is applied to 

any monies paid np to the value of €1 million, and any amount paid over 

this threshold is taxed at two per cent; this will be applied to all purchases 

regardless of buyer status. The next section examines returns on property 

compared with alternative investment options available to households using 

the Sharpe Ratio.

5.3.3 Sharpe Ratio Analysis of Investment Options

The combination of Government policies and financial liberalisation increased 

competition, innovation and prices in the mortgage market. FTBs were ea

ger to enter the mortgage market and those that already owned property 

were incentivised to buy larger homes and/or to invest in buy-to-let prop-
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erties. When a household decides to purchase a home they must consider 
three distinct factors: first, how much will the mortgage cost compared with 
renting an alternative property? Second, how much will the property appre
ciate over the course of tenure generating capital gains for the investor? And 
finally, is there an opportunity cost of investing in property over alternative 
investment options (i.e., stocks and shares, high return deposit accounts. 
Government bonds, etc.)? This section examines the returns on alternative 
investments compared with residential property investment.

Figure 5.3 shows the annual rate of return on residential and commercial 
jjroperty, equities and 10-year Government bonds. Equities are clearly the 
most volatile investment option facing households, however, they did pro
vide the highest returns during the mid 1990s. Returns on property and 
Government bonds are clearly more stable. However, just analysing the re
turns on an asset is misleading, as it does not account for the associated risk 
involved with each asset.

The Sharpe Ratio,^ which is a relatively simple financial measurement, 
can be used to characterise how well the return of an asset compensates the 
investor for the risks taken. The higher the Sharpe Ratio the better the 
performance of the asset. The Sharpe Ratio measures the excess return per 
unit of risk in an investment asset and is defined as:

=
[£'(n) - r/]

(5.1)

where 5, is the Sharpe Ratio, E{ri) is the mean of the random return on 
investment rj is the best available rate of return of a risk-free security 
and a{i) is the standard deviation of r*.

There are two forms of returns, capital gains and income earned. In the 
case of residential and commercial property, capital gains are valued as the 
animal growth rate of prices. Additional income earned is generated from 
letting the property (i.e., rents). Returns on equities can be viewed in a 
similar manner, where dividends can be compared with property rents and 
capital gains arising from an increase in the value of the stock. It is assumed 
that there is no gearing required for the investor and as such there are no

'‘The Sharpe Ratio was derived by William F. Sharpe in Sharpe (1966). Due to its 
simplicity it is one of the most referenced risk/return measures in finance.
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interest rate implications on mortgages or other loans for funding.

Table 5.5 gives the portfolio performance over two periods from 1989 to 

2005 (the final year of the HBS sample) and 1989 to 2009. This provides 

additional insight into the financial situation of households due to the crisis. 

In this instance the 10-year Irish Government bonds yield is the risk-free 

security, which is an updated replication of Woods (2007).

In the sample 1989 to 2005 the highest returns were generated by res

idential buy-to-let properties, with an average annual return of nearly 20 

per cent. Commercial buy-to-let returned the next best annual average 

of 16.6 per cent over the period, followed by returns on equities including 

dividends at 16 per cent. Returns for owner-occupiers (i.e., potential cap

ital gains) had one of the lowest returns in the sample at 10.5 per cent. 

When the associated risk (or variance) is calculated it shows that equities 

carry significantly more risk that other investment options. This is followed 

by commercial property investments, with the associated risk on residen

tial property remaining relatively low. It is important to include this risk 
factor when calculating households’ investment decisions, as it can help ex

plain why honseholds invest in one asset over another. The results from 
the Sharpe ratio indicate that once risk has been accounted for residential 

property investment becomes the best option. Analysis of the larger 1989 

to 2009 sami)le shows a significant fall in returns for all asset types with the 

exception of 10-year Government bonds. Residential BTL properties still 

had a relatively healthy return and the highest Sharpe Ratio albeit at a 

lower level than before the crisis.

While future growth will determine returns generated on any investment, 

past returns drive households to invest, but additional costs incurred from 

the investments must also be considered. For example, any income earned on 

a rental property (be it commercial or residential) is subject to income tax, 

along with a capital gains tax on any profit generated in the eventual sale of 

the property/asset; neither of these costs is applied to primary residences. 

However, interest charges must also be considered in relation to mortgaged 

properties versus other assets which may be bought with savings. These 

simple calculations do not account of interest rate fluctuation that will occur 

over the mortgage term.
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Figure 5.4 compares tlie jirice earnings (PE) ratio of residential house 
prices to rental income with real interest rates from 1998 to 2010. It shows 
that as real interest rates declined the returns on property increased. The 
average PE ratio of property over this period was 18 per cent, increasing 
from 12 per cent in 1998 to a peak of 24.3 per cent in 2006Q2. Real interest 
rates increased significantly from 2009Q1 due to the contraction in the real 
economy and negative inflation rates; this affected the PE ratio which fell 
below the period average to 17 per cent in 2009Q4. The combination of 
high returns on property investments, Government incentives and the belief 
that one may be priced out of the housing market spurred many households 
to continue purchasing over-vahied properties during the boom, creating a 
highly indebted household sector. The following section discusses trends in 
household’s indebtedness over the period.

5.3.4 Household Indebtedness

As a consequence of political and financial policy, including entry to the 
Euro Monetary Union. Household Sector Credit (HSC) increased by approx
imately 17.6 per cent per annum over the past decade. Figure 5.5 shows that 
HSC increased significantly, as a percentage of both Gross Domestic Prod- 
net (GDP) and Gross National Product (GNP), from around 30 per cent in 
1992 to over 100 per cent by 2008.

Property related lending accounted for approximately 80 jier cent of 
HSG credit growth per annum over this period. Between 1993 and 2009 
property related lending grow on average 18 per cent per annum; however, 
until 2003 this growth was primarily driven by fundamental changes in the 
economy. Increased disposable income, demographic changes and economic 
growth were among the factors fuelling this growth. Since the crisis began 
in 2007, the continued increase in HSG as a percentage of GDP and GNP 
has been driven by falling GDP and GNP levels.

Figure 5.6 displays the relationship between real average household dis
posable income, average real mortgage values and national average real 
house prices since 1970. It is quite clear from this chart that there has been a 
significant divergence between average disposable income and house prices. 
However, the relationship between average mortgage values and house prices
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has remained relatively constant over time. Even with the huge increase in 
house prices most potential buyers still manage to provide significant de
posits; this could be due to the increased number of double income house
holds since 1995 or support from other family members. Notwithstanding 
the additional disposable income generated by a second income, house prices 
and mortgages were significantly higher relative to disposable income in 2009 
than pre-1995. These higher house prices continued to be affordable due to 
extended mortgage terms, lower interest rates, higher loan-to-value (LTV) 
ratios and the introduction of 100 per cent mortgages.

use can be broken down into housing-related lending (including ex
tensions & renovations), finance for investment purposes (e.g., buy-to-let 
properties, education, etc.), credit-card debt and other personal loans (e.g., 
holiday or car loans). In 2009 HSC fell by 2.9 per cent from €169,047 mil
lion in 2008 to €167,729 million. Housing-related lending accounted for 
88.6 per cent of this, with the remaining 13.3 per cent being attributed to 
other credit. To examine the real burden of household debt, credit is dis
played as percentage of disposable income in Figure 5.7. It shows that in 
1992 property-related lending accoimted for just 31.8 per cent of disposable 
income; however, by 2009 it reached 161 jmr cent. Other personal loans 
doubled from around 9 per cent in 1992 to 18 per cent in 2009, while finance 
for investment remained relatively constant averaging about 2.5 per cent per 
annum over time, except for a spike of 6.4 per cent in 2007. Outstanding 
credit card debt^ (i.e., debt that is not paid off in full each month), increased 
from 1.5 per cent in 1998 to 3.2 per cent in 2009, indicating an increased 
dependence on short-term credit since the start of the recession.

As discussed in Section 5.3.2, deregulation and liberalisation of the bank
ing sector along with joining the EMU significantly reduced retail interest 
rates in the 1980s and 1990s. This improved households’ access to cheaj) 
credit, resulting in the accumulation of larger quantities of debt than ever 
before. Central Bank data indicated that at year end-2009 the stock of resi
dential mortgages on variable rate contracts was 86 per cent compared with 
62 per cent in 1999 (Figure 5.8). In addition to this, 84 per cent of new mort
gage business opting for variable contracts in the same period. Households

^Credit card debt wa.s collected as a component of other personal loans until 1998
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arc tliorcforo more exposed to interest rate fliietuations as their mortgage 
repayments are immediately affected by any interest rates changes made by 
the ECB or their mortgage provider.

This interest rate risk may have been somewhat mitigated by the intro
duction of tracker mortgages in 2006. While no official tracker mortgage 
data are available, it is thought that they account for a large portion of the 
banking sectors loan book as they proved to be very popular with many 
households remortgaging to take advantage of these favourable long term 
rates. Tracker mortgage rates are set at a constant level above the ECB base 
rate, implying that when the ECB lowered interest rates many households 
experienced a fall in their mortgage repayment burden. From a banking 
sector persjmctive, tracker mortgages have been a loss-making product since 
the onset of the crisis, given that banks wholesale funding rates have risen 
significantly above the ECB base interest rate. To compensate for these 
losses retail banks have increased their fixed and standard variable interest 
rates affecting mortgage repayment burdens for households not on trackers.

When analysing the financial stability of the household sector it is im
portant to assess household indebtedness against the net-worth position of 
the sector. Cussen et al. (2008) estimate the level of Irish household wealth 
in 2006 was €641 billion (Eigure 5.9). This wealth value is the combination 
of the household sectors financial assets and liabilities worth approximately 
€306 billion and €176 billion, respectively,® and an estimated dwelling^ 
stock value of €571 billion. Cussen and Phelan (2010) revised this analysis 
to estimate the effect of the economic crisis on households’ net wealth. They 
find that from 2007 the combination of falling house prices and stock market 
volatility contributed to a decline in the household sectors’ net worth. By

^Data source: OSO’s, Financial Sectoral Accounts: financial assets are both domestic 
and foreign assets.

’^Cussen, Kelly and Phelan (2008) estimated housing assets based on the volume and 
value of the housing stock. Data on the size of the housing stock were derived from annual 
house completions calculated by the DoEHLG. Two key adjustments were made to these 
data. First, an estimate of annual depreciation was incorporated and secondly 15,000 
houses were deducted from 2007 completions to account for houses built but not sold. 
Data on the value of housing assets were obtained from the Permanent TSB/ESRI house 
price index. In accordance with national accounting, end-year prices were used for new 
and existing housing to e.stiinate the value of the housing stock in a given year, whereas 
the annual average price for new housing was used to estimate transactions in housing in 
a given year.
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2010Q2 household net worth fell by 31 per cent to €439 billion or 2003 levels 
of which financial asset and liabilities were €286.8 billion and €198 billion, 
respectively, with the largest decline occurring in housing assets.

High levels of household sector wealth usually correspond with high levels 
of indebtedness. Figure 5.10 shows ECB data for Ireland’s household sector 
indebtedness compared with other Euro Area countries in December 2009. 
Ireland has the highest lending for house purchases at 68 per cent of GDP, 
followed by the Netherlands (65 per cent). However, this must be taken in 
the context of the high level of home ownership in Ireland compared with 
other western European countries. Irish households appear to purchase a 
home as soon as they can afford it, regardless of the economic environment 
around them.

Table 5.6 gives a cross-country comparison of home ownership across 
western Europe. In 2004 Ireland had the second highest ownership rate at 
79 per cent, behind Spain, by 2008 this had fallen to 77 per cent, possibly 
due to the increased number of repos.sessions and property sales due to the 
financial crisis. The EU-SILC data used for 2008 indicate that Eastern 
European countries tend to have home ownership of between 86 and 96 jjer 
cent as a consequence of policies implemented during the dissolution of the 
Former Soviet Bloc. Slovakia, Lithuania and Romania have 89, 91 and 96 
per cent ownershii), with mortgaged households accounting for 7 per cent or 
less of owner-occupiers in these countries.

5.4 The Model

5.4.1 Probit Choice Model

Given that households continue to invest in owner-occupied properties, it 
is necessary to examine what factors affects the probability of owning a 
home? This section builds on previous research by using the household 
budget survey of weekly expenditure and applies Binary Choice Models to 
analyse a household’s decision to own a home. It also explores whether 
the factors affcctiiig that decision have changed over the course of the four 
Household Budget Surveys discussed in Chapter 2. These models are used 
to analysis either/or scenarios; they are necessary because using Ordinary
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Least Squares (OLS) regressions with a binary dependent variable (i.e., Y=1 
or Y=0) is not possible as the assumption of honioscedasticity is violated.

There are two models in this area, the Probit*^ and Logit® models. The 
principal difference between the models is that the probit model assumes 
the cumulative distribution function (cdf) is a standard normal distribution 
($), while in the logit model the cdf follows a logistic distribution^® (A). 
Given the similarities between the two models only the probit model will 
be discussed in detail; however for robustness all estimates are run as both 
probit and logit models.

The decision of the zth household to own a home or not depends on an 
unobservable latent variable Y* which is determined by a vector of explana
tory variables (A) such as: age, income, saving, double or single-income 
or single-parent household, financial knowledge and/or awareness, and the 
level of household indebtedness. The larger the value of Y* the higher the 
probability of the household owning a home. Given that Y* is unobserv
able. it is necessary to assume a new binary variable yi where j/j = 1 if the 
household is an owner-occupier and y; = 0 if not. The model can be written 
in the form:

>7 j,/3 -t- (5.2)

where Y* is the unobservable decision/utility to own a home, 13 is the 
vector of cocHicients and fj is the error term. The probability function of 
the event occurring can take the form:

Pr{Y = 1|A) = $(A 0) (5.3)

subject to:

y =
if y* > 0
if y* < 0

®The Probit Model was introduced by Chester Bliss in 1934: Ronald Fisher proposed 
a fast method for computing maximum likelihood estimates (MT.E) for Probit models in 
the same article.

®The Logit Model was introduced by Joseph Berkson in 1944, the term was coined 
based on the similarities to the Probit Model

^°The Logit Model’s cumulative distribution function (cdf) is: \{X 0) =
1 -p d p ( fj )
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where. Pr denotes the probability, Yi is the observed dnniiiiy variable of 

home ownership (subject to Y* being positive), [} is the vector of coefficients, 
X' is the vector of N independent variables, the f3 parameters are estimated 

by maximum likelihood and $ is the standard normal cdf distribution for 

the probit model. The model is estimated using a Maximum Likelihood 

Estimation (MLE) where the joint log-likelihood function for the model is;

n
lnC{P) = ^ (^yiln^(x[ft) + (1 - yi)lv{l - (5.4)

i = l
The probit model measures the probability of the event occurring. Re

sults for these models can be difficult to interpret and explain given that 

the coefficients relate to a change in the dependent variables’ z-scores. The 

results are therefore presented as the predicted probabilities or the marginal 
effect'^ (or slope) of the event occurring from a unit change in an explana

tory variable.

'I'he marginal effects are interpreted as the effect of a one-unit change 

in the explanatory variable on the dependent variable. For example, a one 

unit increcise in disposable income will increase the likelihood of a household 

owning a home by x per cent, subject to all other things being equal. Each 

explanatory variable's effect is independent of movements in other variables, 

fn the case of dummy variables,3 measures the estimated change in prob

ability of a discrete change in the dummy from 0 to 1. Positive signs on 

coefficients indicate that the variable will increase the probability of the 

event occurring, in this case home ownership.

5.4.2 Regression Specifications

Four binary regressions are explored in this chapter. Each specification 

builds on the previous one, where the first relates to personal characteristics

*^As discussed in Anderson & Newell (2003). the marginal effects for continuous vari
ables are equal to: = /(d X)f3. When continuous variables are normalised to equal
zero, 3 X becomes c, an estimated constant term. As c becomes more positive, F{c) —> 1; 
while /(c) —* 0, and the marginal effects approach zero.

'^For a dummy variable the marginal effect refers to the discrete change of the dummy 
from zero to 1. The discrete probability effect of a dummy variable is defined as: E[y\d = 
f] — E[y\d = 0] = F{c -H d) — F{c) where d is the estimated parameter for the dummy 
variable. Given that c is in both terms of this equation the net effect of the dummy variable 
approaches zero, regardless of whether c becomes increasingly positive or negative.
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of the household, (i.e., age, education, employiiieiit, income, etc.) and the 
second includes house-related characteristics such as location and size of the 
l^roperty and the third corrects for year-specific variables in the year the 
property was occupied. In the final specification the sample is restricted 
to new occupants only (i.e., those in residence for one year or less at time 
of surveying). It is assumed that their financial circumstances have not 
changed within that period; therefore the effect of financial characteristics 
on the decision to rent or purchase a home can be assessed over time.

Probit Model I: Personal Characteristics

?/( = 0-ilnDIi -H d2lnsclii + d'imalei -(- P^married, 

+0^lnpersonsi -|- Padblinci -|- Pjagei -|- p^emptypci
(5.5)

where pi is the dependent variable equal to 1 if the household owns their 
home and zero otherwise, InDIi is the log of disposable income for each 
household. Insclii is the log of years of schooling for the zth household, 
rna/e, is a dummy variable equalling one if the head is male, murriedi is a 
dummy variable for married households, Inpersnnsi is the log of the number 
of persons in the household, dblinci is a dummy variable for a double in
come household, Age^ is age of the household head and emptypri define the 
head of household’s employment by labour type (i.e., professional, skilled, 
unskilled, etc.)

Probit Model II: Personal and House Related Characteristics

Vi = p\lnDIi -|-..... -t- Piotownsizci + Puroornsi (5.6)

where the additional variables are townsizei, which identifies the households 
in relation to the size of the population in their local area and rooms, , in
dicates the size of the property.

Probit Model III: Personal, Housing and Year Specific Characteristics

y, = PilnDIi..........+ Pnyrocci -f p^aveDIj -|- p^aveliPj -|- PuaveRenij + Pi^nlRj

(5.7)
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where the additional variables are yvoccr, the year the household occupied 
the property as rented or owner-occupied, aveDIj, the national average dis
posable income in the year occupied j, avellPj, the national average house 
price in the year occupied j, aveRentj, the national average rental in the 
year occupied j, and iiIRj, the nominal interest rate in the year occupied 
j. Working status was excluded from this specification as it was no longer 
significant. Average national savings rates, loan to value ratios and price- 
earnings ratios were all tested in this specification but they where found to 
be insignificant.

Probit Model IV: Financial Characteristics of new residents 

y,: = iRlnDIj +...... -|- pi^tatsui’inys, -|- betai^luaiiSi + dig/iaues-.s, (5.8)

where the included financial variables are totsavivgsi, the weekly amoimt 
each household saves, loansi. personal household loan repayments and havessi 
a dummy variable for having stock and shares. Enij)loyment type is dropped 
from this specification as it becomes insignificant. Each specification is esti
mated for the four Household Budget Surveys, allowing for analysis within 
a survey year as well as over time.

5.4.3 Probit Model Results

This section gives the results of the four regression specifications described 
above. The dependent variable is a dummy variable equal to one if the house 
is owner-occupied (i.e., owned outright or with mortgage) and equal to zero 
otherwise. The results are given as the marginal effect of a one-unit change 
in the explanatory variable on the probability of ownership.

Equation 5.5 captures personal characteristics that affect a household’s 
decision to purchase a home. Table 5.7 give the results of this sjiecification 
across all four household budget surveys. The log of disposable income is 
positive and significant in all years, however, while the marginal effect of 
a unit change in disposable income declined in 1995 and 2000 it recovered 
its effect on determining home ownership in 2005. The log of schooling has 
also had a decreasing affect over time, traditionally higher edncation levels
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increased the probability of home ownership; however, it would appear that 
affordability has improved across all education levels.

Demographic and social changes over the past twenty years such as di
vorce, marrying later, and an increase in female labour force participation 
are assumed to be factors explaining the declining effects of head of house
hold sex, marriage, and number persons in the household on the probability 
of home ownership. The relatively consistent effects of being a double income 
household also correspond with these socio-economic changes.

The age of tlie head of household has a positive and significant effect 
on the probability of ownership. In 1988 and 1995 households in the 35 to 
44 age bracket had the highest probability of ownership; however, in 2000 
and 2005 these have been overtaken by the 45 to 54 age cohort, which will 
roughly represent the same households who have aged over the surveys. Over 
time the effect has become marginally less significant in the 25 to 34 and 
over 65 age coliorts. This is probably because the age of first-time-buyers 
has increased due to higher educational attainments and increased house 
prices. The fall in older age cohort probability of ownershij) could be due to 
increcised availability of retirement homes, where older relations choose to 
leave their home, so their children can sell or live in it. In each specification 
age is found to be statistically significant at the one per cent level but due 
to space restriction it is only reported in the Table 5.7.

The employment type of the household head has a positive and signifi- 
canf effect on the probability of home ownersliip. The omitted grouj) include 
unskilled-manual labourers, agricultural workers, and all other gainfully em
ployed households uot specified as defined by the CSO for the population 
census. Households are determined by the occupation of the head of house
hold; however, if they are unemployed or retired they are classified by their 
former occupation, ensuring that the entire sample is accounted for. The 
probability of ownership increases with each employment type relative to the 
omitted variable. The highest marginal effects occurred when the household 
was self-employed.

Equation 5.6 builds on the personal characteristics discussed above by 
including property-related variables to explain home ownership; results are 
given in Table 5.8. Population density has a negative effect on the proba-
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bility of ownership in most years: that is living in Dublin, another city or 
large town will reduce the probability of home ownership. This is possibly 
due to a higher demand for property, increasing house prices in these areas, 
thus reducing affordability for many households. An alternative cause for 
lower probability of ownership in Dublin could be due to the availability of 
more rental units than in smaller cities and towns.

The other property-specific variable added to the specification is number 
of rooms, which proxies for the size of the property. Traditionally larger 
properties tended to be owned-occupier family homes. However, as many 
divorcees and first-time-bnyers invested in smaller apartments and starter 
homes, the effect of property size on home ownership has fallen over time, 
though it remains significant at the one per cent level in each HBS year. The 
inclusion of these variables had little effect on the existing variables in the 
regression but the pseudo indicates an improvement in the specification.

Piquation 5.7 includes year-specific macroeconomic variables for the year 
that the household occupied the property. These variables include national 
averages for disposable income, house prices, rental values and mortgage in
terest rates. Table 5.9 gives the resvdts (controlling for the age of the house
hold head), which show that mortgage interest rates became less significant 
over time which corresponds with lower interest rates and the liberalisation 
of the banking sector since the 1980s. National house price averages have 
very little effect on the probability of a household owning a property; this 
is probably due to personal affordability as the national average house price 
will not directly affect a household’s decision. However, lower average prices 
may increase the size or value of what a household can afford. In addition 
social and family pressures to get onto the property ladder in recent years 
are likely to overrnle some of these effects. A household’s fear that they will 
not be able to afford a home later on could result in irrational consumption 
behaviour.

Average disposable income has a negative effect on the probability of 
ownership, which is possibly due to the effect that increasing disposable 
income levels have on house prices. Higher average disposable income at a 
sectoral level increases the amount households can borrow nationally and 
therefore the amount households have available to bid on property. Rental
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yields liavo had significant cfFocts in all samples, indicating that the higher 
the cost of renting the higher the probability of households choosing to 
repay a mortgage rather than effectively repaying someone else’s mortgage 
by renting.

The final probit regression (Equation 5.8) restricts the data to new oc
cupants, both renters and mortgagees. It is assumed that a new occupant 
has been in residence for one year or less, and that their financial situation 
has not varied over that time. This enables one to analyse the factors that 
affect the acttial decision to purchase instead of simply the probability of 
ownership. The results given in Table 5.10 indicate that personal charac
teristics such as age, gender, marital status and the number of persons in 
the household unit are consistently the most significant factors in a person’s 
decision to purchase a home.

Financial variables such as disposable income, savings and personal loans 
do not appear to have as significant an impact on new occupants as expected. 
This coidd be due to the household’s perception of the housing market: if 
the household is desperate to get onto the housing ladder, regardless of the 
financial pressure it generated, it would explain why rational financial factors 
are less significant. Location only becomes significant in the 2004/05 sample 
which again could be an indicator of the oversupply of property during the 
boom. For robustness all regressions were estimated using a logit model 
discussed in the model section, and as expected results were not found to 
be statistically different from those in the probit model.

These results indicate that the probability of owning a home is primarily 
due to personal and family factors as indicated in much of the literature. 
While reductions in interest rates have improved households’ access to af
fordable credit and therefore increased ability to purchase a home, they have 
also increased house prices and mortgage terms. The question that must 
then be asked is: have these households who chose to purchase without 
regard to their financial constraints over-stretched themselves? The follow
ing section explores household repayment burdens across the four household 
budget surveys and estimates what kind of financial stress households who 
were surveyed in 2005 may have faced in 2009.
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5.5 Household Mortgage Repayment Burden

The purpose of this section is to examine changes in the mortgage repayment 
burden of owner-occupiers since they were surveyed in 2005. It is important 
because the increase in both the volume and value of residential mortgages 
along with the share of the market held by commercial lenders indicates that 
the Irish mortgage market has become more important to the Irish economy 
than was previously the case. Accordingly, it is necessary to examine house
holds’ mortgage repayment burdens and their changing dynamics over the 
last 20 years.

5.5.1 Estimation of 2007 and 2009 Data

This section of analysis is restricted to mortgaged households with com
mercial mortgage providers (i.e., building societies and other retail credit 
institutions) the data are also restricted to mortgages withdrawn no later 
than 1970.^^ Considering that IIBS data are only available until 2005, it 
was necessary to estimate the 2007 and 2009 data. This was achieved as 
follows:

• Households are assumed to be on variable mortgage interest rates with 
mortgage contracts that have not changed since 2005 (i.e., households 
have not re-mortgaged, or made any additional lump sum repayments 
and have not moved house, etc.).

• Central Bank data for quarterly mortgage interest rates are used to 
isolate the interest component of households’ mortgage repayments in 
the 2005 IIBS.

• The remaining element is the principal repaid each month and it is 
assumed that between 2005 and the two estimated years the principal 
repayment amount remained constant.

'^These restrictions reduce the sample size to 1,363 in 1988; 1,753 in 1995; 2,035 in 2000 
and 2,255 in 2004. This restriction is applied as mortgage data are not available prior to 
1988

'■‘When interest rates are increased households mortgage repayments increase; however, 
to adjust the burden the principal portion of the payment is decre2ised while the interest 
portion increases. The consequence of the constant principal repayment assumption means 
that the actual amount of principal repaid will be less than the assumed amount if interest
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• The principal is then multiplied by the number of months between the 
time surveyed and the two estimated years to calculate the amount of 
principal repaid. The 2007 and 2009 principal outstanding figure can 
then be generated by taking the two estimated principal repayment 
amounts from the 2005 principal outstanding value. If this results in a 
negative principal outstanding than the household is assumed to have 
fully repaid its mortgage and the mortgage burden is set to zero.

• The December interest rates for 2007 (5.09 per cent) and 2009 (2.68 
per cent) are applied to the new figure for i)rincipal outstanding to es
timate the new interest element of the mortgage. This is added back to 
the original monthly principal component to estimate the household’s 
mortgage repayments for 2007 and 2009, respectively.

• According to Central Bank of Ireland estimates, average disposable 
income increased by 13.95 per cent between 2005 and 2007. It es
timated that between 2005 and 2009 it increased by 11.42 per cent 
(which includes crisis-related falls in income). Therefore each sur
veyed household’s disposable income is increased by these two rates to 
generate 2007 and 2009 individual household’s disposable income level 
for each year.

• The new mortgage repayment burdens are then estimated by placing 
the new mortgage repayment figures over the estimated disposable 
incomes for 2007 and 2009.

There are a number of caveats in relation to these estimated data which 
need to be highlighted. For example, there is no way to account for pro
motions or increased salary due to time in a company, nor can wage cuts, 
reductions in working hours or redundancy be calculated. Notwithstanding 
these shortcomings, the mortgage repayment burdens for 2007 and 2009 are 
recalculated as a percentage of their respective disposable income figures.

rates are increased. However, given the constant interest rates experienced over the time 
period in question, the overestimated principle paid would be less than 3 per cent year- 
on-year. Given the low impact such additional repayments will have on households this 
assumption is considered acceptable.
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The 2005 IIBS sample represents the total mortgage market population 
of 431,235 mortgaged households in Ireland. However, the estimated 2007 
and 2009 data account for less of the market because Department of the 
Environment^^ figures show that 70,459 FTBs entered the market in 2006 
and 2007, with an additional 31,682 FTBs in 2008 and 2009. This implies 
that the sample represents approximately 86 per cent of the 2007 mortgage 
market and 81 per cent of it in 2009. However, as these calculations do not 
account for any outflows (i.e., mortgages repaid, repossessions, emigration, 
deaths, etc) and therefore the figures are underestimated. The following 
section examines changes in mortgage repayment burdens in relation to the 
level of burden and years in residence.

5.5.2 Results of Estimated Data

According to the ECB FSR (2005) household lending accounted for apjjrox- 
iniately 35 per cent of the total euro lending stock in 2004, with household 
sector debt-to-GDP ratio increasing to 57 jjer cent in the euro area. How
ever. this increase in household indebtedness was off-set by a combination 
of lower interest rates, increased loan-to-value ratios and longer mortgage 
terms of 30 to 35 years. This residted in a relatively constant monthly 
mortgage rejiayment of approximately 11 per cent of household disposable 
income between 2000 and 2004. The ECB estimates that the sectors total 
debt to financial assets was 30 per cent in 2004, with a total debt repayment 
burden averaging about 12 i)er cent of disposable income.

Typically a household is assumed to be heavily indebted if its mortgage 
repayment exceeds 40 per cent of disposable income. Table 5.11 illustrates 
changes in the distribution of mortgage repayments by level of burden}^ The 
first four columns are based on the ecjuivalent survey year, while the fifth 
and sixth columns give the estimated figures for 2007 and 2009 as outlined 
above. Evidence from the survey years indicates that actual repayment 
burdens (measured as weekly mortgage repayments as a percentage of weekly

'®These First-Time-Buyer mortgages do not include local authority tenant purchase 
agreements

^^Indebtedness percentiles can be interpreted as follows: the first 20th percentile rep
resents the average mortgage repayment burden of the least burdened households, with 
burden increasing up to the 90th percentile giving the average repayment burden for the 
most indebted 10 per cent of households.
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disposable income) have generally declined between 1988 and 2005.
In 1988, when interest rates were over 11 per cent, 20 per cent of house

holds had a mortgage repayment burden of less than 7.8 per cent of their 
household disposable income, with the most indebted 10 per cent of house
holds spending approximately 31.5 per cent of disposable income on their 
mortgage repayments. However, by 2005 with interest rates at the signif
icantly lower level of 3.45 per cent, household burdens had fallen to 5.7 
per cent and 26.5 per cent for the least and most burden households, re
spectively. Average households spent 16 per cent of disposable income on 
mortgage repayments in 1988 and just 11 per cent during 2005.

The estimated mortgage repa3unent burden for 2007 remains relatively 
unchanged, though there were minor increases in burden estimated even 
though interest rates increased from 3.45 per cent to 5.09 per cent. These 
constant improvements were predominately due to relatively low interest 
rates compared with the earlier samples, rising disposable income and the 
fact that these households will have repaid some of the principal on their 
mortgage since they were surveyed in 2005. Between 2007 and 2009 dispos
able income fell, which should have increased mortgage repayment burdens; 
however, the reduction in ECB interest rates, implemented to increase the 
flow of credit in Europe during the financial crisis, have meant that the 
repayment burden for households actually fell in 2009 below 2005 levels. 
Therefore, of the mortgaged households surveyed in 2005, the median re
payment burden fell below nine per cent of disposable income in 2009.

Mortgage repayment burdens can also be examined by number of yearn 
in residence. This is important because there are two elements that affect 
the level of household indebtedness during the contract. First, the house
hold’s debt to income ratio, and second, the household’s ratio of mortgage 
repayment to income (burden). Should a household have constant income 
and interest rates over the course of the mortgage then the debt to income 
ratio will fall as the principal is repaid, while their mortgage repayment bur
den will remain constant as repayment is distributed over the course of the 
mortgage term. This is not a realistic scenario as both income and inter
est rates fluctuate over the course of a household’s life-cycle. Earnings will 
increase with inflation along with increases generated from improvements
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ill the individual’s experieiice/skill easing the monthly mortgage repayment 
burdens and debt to income ratios over time. This indicates that the most 
indebted households should be those with the youngest mortgages.

Table 5.12 shows the 2005 cross-sectional distribution of the repayment 
burdens by the number of years in residence. Households in their first year 
of a mortgage had a repayment burden of over 25 per cent, however, the 
average repayment burden between the sixth and tenth years was 12 per 
cent of disposable income, falling to less than 10 per cent for the remainder 
of the mortgage. As a result the impact of an interest rate increase will be 
larger for more recently mortgaged households than for those close to the 
end of their term.

5.5.3 Stress Testing Households Mortgage Repayment Bur
dens

The financial crisis which began in 2007 affected households in a number of 
ways. Disposable income decreased, interest rates decreased, iiiiemployment 
increased and the Government imposed levies and additional taxes on all 
earners. Notwithstanding the discussed limitations of the estimated 2009 
data, it is still interesting to determine the effect of changes in the economic 
environment on these households.

The stre.ss-testing methods utilised in this section are similar to those in 
McCarthy and McQuinn (2010). They examined household mortgage bur
dens under unemployment and interest rate shocks, using data from the 2007 
Survey on Income and Living Conditions (SILC). The two unemployment 
income scenarios stress-tested are achieved by reducing disposable income 
by 50 per cent and 75 per cent, respectively. They find that the proportion 
of households in the top mortgage repayment-to-income deciles increases by 
almost 16 per cent under the first income reduction scenario and 30 per 
cent in the second more extreme situation. In this case households in the 
median deciles spend 50 per cent of their income on their mortgage repay
ments, allowing them to track the movement of households from deciles to 
deciles. This section will build on their work using estimated data to stress- 
test 2009 mortgage repayment burdens for households who where owner- 
occupiers during the 2005 household budget survey.
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Increase in Unemployment

When the 2005 HBS was being conducted, uneinployinent was approxi
mately 4.5 per cent. By 2009 nneinploynient had risen dramatically to 
12 per cent, with 2010 forecasts stabilising aronnd 14 per cent. Therefore 
before any shock can be a{)plied to mortgaged household unemployment^^, 
increases must be taken into account. This was done by randomly selecting 
820 heads of households in the sample for redundancy, together with the 
145 already unemployed; this represents a 12 per cent unemployment rate. 
Other household earners’ income is assnmed to remain unchanged from the 
estimated 2009 values; therefore a double-income household will have addi
tional income available to combine with the unemployment subsistence from 
the State to fulfil financial commitments. Table 5.13 displays the distribu
tion of newly nnemployed households by tenure.

The loss of employment by the head of household will reduce the house
hold’s disposable income. There are three possible income scenarios esti
mated for the households where unemployment has occurred;

• 4’he first scenario replaces the head of household's disposable income 
with the basic job seeker’s allowance’s of €204.30 per week in 2009.

• The second scenario replaces the earned income with €326.15, which 
is equal to the average disposable income of a household where the 
head is unemployed in the BBS.

• The final scenario involves a percentage fall in household income of 59 
per cent. This figure is chosen because in the 2005 HBS, households 
where the head is unemployed earned an average disposable income 
of €16,959 or 59 per cent of the average employed head of household 
income of €39,100.

'’'Even though the employment category of the household head is available by NACE 
Rev2 code unemployment cannot be applied by sector. This is because between 2005 and 
2009 some sectors experienced so much employment growth (after survey was conducted) 
that even with the significant level of redundancies’ that occurred between 2007 and 2009 
employment levels in these sectors were still higher than 2005 levels. Too many assumption 
would be needed to increase the entire sample and employment in specific sectors, therefore 
unemployment was randomly applied by STATA using unique-uncorrelated household 
reference numbers.
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Table 5.14 displays the mortgage repayment burden of households in 
2005 who were randomly selected for redundancy by years in residence. Col
umn I represents their repayment burden in 2005 when they were sampled; 
column II, their estimated repayment burden in 2009 had they remained 
employed; column III, IV and V give their mortgage repayment burden un
der each unemployment scenario in 2009 as discussed above. Wage increases 
and lower interest rates explain why the repayment burden will have eased 
between 2005 and 2009, if the household remained employed. However, of 
the three unemployment scenarios, the third scenario of an income drop of 
59 per cent had the most significant effect on households’ mortgage burden.

New occupants on the basic job seeker’s allowance (Scenario 1), would 
see their repayment burden increase from 27 per cent in 2005 to 38 per cent 
of income in 2009. Households in residence for more than 20 years would 
suffer an increase in their burden from less than 2 per cent to nearly 13 per 
cent in the same time frame. Households that claim additional benefits (i.e., 
children's allowance and all other social benefits) would experience a less 
severe increase in their mortgage repayment burden. Unemployment income 
Scenario 2 irses the average disposable income for an unemployed household 
which is over €100 a week more than the basic job seeker’s allowance. As 
a result the mortgage rei^ayment burden in Scenario 2 varies from nearly 9 
l)er cent to 28 per cent of disposable income.

The final income scenario decreases a household’s income by 59 per cent; 
this scenario presents the most significant increases in mortgage repayment 
burdens. Here new occupants could see their mortgage repayments increase 
to over 55 per cent of income with those in residence over 20 years spending 
nearly 13 per cent of income on their mortgage. Unfortunately, it is also 
the most likely scenario as the second household earner is also likely to have 
suffered some sort of income reduction over the past year, through reduced 
hours, wage cuts and tax increases. The probability of these households 
falling into arrears is relatively higher than other households suffering from 
income losses.

There are, however, a number of assistance and forbearance programmes 
in operation to facilitate some level of stability for households in distress. 
For example, the Department of Social Protection (2010b) offers Mortgage
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Interest Supplement (MIS) for households who have suffered a temporary 
loss of income. This scheme pays a portion of the household’s interest repay
ments during the period of reduced income to prevent households falling into 
arrears. All financial institutions offer some form of forbearance schemes to 
ease the financial strain for their clients (i.e., switching to interest only mort
gages, payment holidays or deferred interest payments). In addition financial 
institutions are prohibited from taking legal action against a household’s pri
mary residence until they have been in arrears for at least 24 months. These 
actions may imply that the estimated figures in Table 5.14 will not be the 
actual mortgage repayments made if the household engages in one of these 
schemes.

The probability of falling into arrears and/or defaulting under any of the 
three income scenarios increases the longer a household remains unemployed. 
There is likely to be an initial savings stock that could be used to sui^plement 
income in the short-term; however, as savings are depleted and interest rates 
are increased the burden may become too much for many households.

Effects of Interest Rate Changes

Interest rates are expected to increase over the coming years as the ECB 
focuses on monetary tightening to prevent inflation occurring in the Euro 
Area. The prolonged period of low interest rates designed to increase the 
flow of credit during t he boom and the subsequent recession are both coming 
to an end. Four increased interest rate scenarios are applied to the estimated 
2009 data; 4.75 per cent, 5.75 per cent, 6.75 per cent and 7.75 per cent.

As discussed above, the mortgage repayment burdens for 2007 and 2009 
were calculated using Central Bank data on mortgage interest rates^* of 5.09 
per cent and 2.68 per cent, respectively. Table 5.15 displays the effect of the 
four separate interest rate hikes. Panel A examines the interest rate shocks 
only, while Panel B, C and D show the interest rate increases in conjunction 
with the three unemployment income scenarios outlined above.

The results in Panel A indicate that interest rates would need to increase 
to around 6.75 per cent before households that owned property in 2005

Rates are for December 2007 and 2009, from Table B2.2 monthly statistic release, 
housing loans with a greater than 5 year original maturity
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would bo under severe financial pressure from their mortgage repayments. 
The median repayment burden would range from 10.7 per cent to 13 per 
cent under these interest rate changes, while the most indebted would pay 
between 25 and 35 per cent of their disposable income on their mortgage 
repayments. This indicates that households which remain employed should 
be able to service their mortgage even if interest rates increase.

However, these estimates do not account for the 12 per cent unemploy
ment level experienced in the economy in 2009. Panels B, C and D examine 
these interest rate increases in conjunction with the head of household’s 
disiJosable income falling under the three income scenarios outlined above. 
Income reductions to the basic job seekers’ allowance of €203.30 per week. 
(Panel B) indicate that the most indebted household’s mortgage repayment 
burdens in these scenarios would vary between 28.6 per cent to 36.9 per cent, 
with the median households paying between 11 and 14 per cent of income.

Panel C considers the second unemployment-income scenario, where the 
head of household’s income dropped to €326.15 per week. These house
holds fare better than Scenario 1, but the most indebted households are still 
spending between 27 per cent and 38 per cent of their disposable income 
on their mortgage repayments. Finally, Panel D analyses the results from 
the third unemployment scenario, where household income is reduced by 59 
per cent. As discussed above, this scenario is the most severe. The most in
debted households would have their mortgage repayments increased to levels 
between 30 per cent and 40 per cent of their disposable income depending 
on the interest rate hike experienced.

5.5.4 Additional Financial Concerns

The financial strain experienced by households due to unemployment and 
potential interest rate increases, shown in the two preceding sections, in
dicates a very vulnerable household sector. Limitations with these estima
tions include: the lack of information on the stock of household wealth (i.e., 
stock of saving and investment), its falling representation of the mortgage 
population over time (approximately 80 per cent of mortgaged households
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in 2009'®) and its inability to capture the most distressed households who 
would have bought post-2005. The excluded 20 per cent of the mortgage 
market is the most likely to be in negative equity due to a number of factors 
such as: the recent fall in house-prices to below 2004 levels, the introduction 
of more generous loan-to-value ratios and higher loan to salary multiples. 
Households that find themselves in these circumstances will have excessive 
mortgage repayments relative to their declining disposable income. As a 
result the outlook for the household sector gives rise for concern.

Additional pressures placed on households include changes in the tax sys
tem and the introduction of health^® and income^' levies in 2009. These were 
subsequently combined and renamed the Universal Social Charge (USC) in 
the 2010 Budget. This new tax will be charged on gross annual income of 
more than €4,000. All income above this threshold up to €10,036 will be 
charged at 2 per cent, while additional earnings between €10,037 to €16,016 
will pay 4 per cent, with any income over this level being subject to 7 j)er 
cent taxation. These changes have left many households worse off as the 
threshold for exemption has been lowered and medical card holders are not 
excluded from the USC.

While these measures were necessary for the Government to try to con
trol its spiralling dehcits as a result of increased expenditure and declining 
{)roperty-related tax revenues (e.g., stamp duty and capital gains taxes), 
they add significant pressure to households that are already financially 
strained. The result of these additional pressures on households will in
crease the number of households falling into arrears on their mortgages, 
which will ultimately result in default and repossession.

Central Bank data^^ indicate that 7.4 per cent (44,508) of primary resi-

^®Between 2005 and 2009 approximately 90,000 FTB entered the market, with an un
known number of liousehold outflows through rcposse.ssion. emigration or death

^°The health levy was incorporated into the PRSI payment system. Initially, employed 
persons paid the additional 2 per cent health levy on income from €26,000 to €100,100 
and 2.5 per cent over this level. The levy was revised in the May 2009 emergency budget 
to 4 per cent on earning from €26,000 to €75,036 and 5 per cent on additional earnings.

^*The income levy was introduced in January 2009 and revised in the emergency budget. 
Every employed person must pay 2 per cent of their gross annual income if they earn 
between €15,000 and €75,037. A levy of 4 per cent was charged on additional income 
earned to €174,980, and 6 per cent on subsequent money earned over €175,000.

^^Limitations of the Financial Regulator data include: first, data are only collected for 
own-occupied primary residence excluding pressure experienced by households which have
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dential mortgage accounts were in arrears in December 2010 compared with
4.5 per cent (28,603) in December 2009. The data also indicate that 59,229 
mortgage accounts had been restructured by the end of 2010; 24,014 of these 
had subsequently fallen into arrears for a second time. This implies that even 
with significant reductions in their mortgage repayments these households 
were still unable to meet their mortgage obligations. This is most likely due 
to the fact that many of these households have experienced some level of un
employment during the crisis and have had no way to source the additional 
income needed to service these debts.

With house prices continuing to fall both households and mortgage 
providers are reluctant to engage in repossession proceedings. This is be
cause many of these properties are in negative eciuity and repossession will 
ultimately realise these losses. However, Central Bank data report that by 
the end of 2010. 585 residential properties had been repossessed compared 
with 397 by the end of 2009. If unemployment is not reversed in the near fu
ture the number of residential repossessions will continue to increase through 
2011.

5.6 Conclusions

This chapter explores household tenure trends across age, education and over 
the course of four household budget surveys (1988, 1995, 2000 and 2005). It 
finds that while there has been an increase in the percentage of households 
who own their home outright, the fundamental personal characteristics af
fecting the decision to own one’s home have not changed significantly in that 
time. Changes that did occur can be explained by social and demographic 
developments in Irish society over the period. For example, the probability 
of owning a home as a lone parent has increased since 1988, while the sex 
of the household head has become less significant.

In addition to social and demographic changes in Irish society, the liber
alisation of the financial sector and Government policies incentivising home 
ownership have also contributed to changes in tenure trends. Older age

second properties or investment properties. Second, any household that has experienced 
arrears but have engaged forbearance or restructuring of their mortgage are excluded from 
the sample.
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groups were more indebted in 2005 tlian in earlier samples, indicating that 

households are indehted for longer, due to equity release from their homes 

and longer mortgage terms as a result of higher house prices. Probit model 

results indicate that the probability of owning a home is primarily driven 

by personal and family factors. Reductions in interest rates have improved 

households’ access to credit and therefore increased ability to purchase a 

home; however, this has increased households debt to income levels.

Given the increasingly high levels of household indebtedness in Ireland, 

mortgage repayment burdens (weekly mortgage repayment amount as a per

centage of disposable income) are examined over time. Results indicate that 

mortgage repayment burdens did not significantly increase when house prices 

rose, for a number of reasons. These include, a significant increase in aver

age household disposable income, increased mortgage terms from 25 to 35 

years and historically low interest rates making borrowing money cheaper.
Projections of the burden of mortgage repayments were made for 2009, 

using owner-occupier data from the 2005 IIBS. If the macroeconomic envi

ronment were stable, then these households should have been in a relatively 

healthy financial position as they will have paid a minimum of four years 

worth of principal on their mortgages and unlikely to be in negative equity 

as house prices in 2009 had only fallen to 2004 levels. This is assuming 

that the surveyed households had not engaged in top-up or other mortgage 

contract changes.

However, given that the macroeconomic environment deteriorated unem

ployment and interest rate shocks must be applied to mortgage repayment 

burdens. These shocks result in mortgage repayment burdens increasing to 

over 65 per cent of disposable income for some households. While many 

households have savings and investments that would enable them to meet 

their increased mortgage repayments in the short-term, high levels of long

term unemployment would result in a significant increase in the number of 

non-performing residential loans and ultimately increased repossessions.

It should be noted that this research does not account for 20 per cent 

of mortgaged households that entered the market since the 2005 HBS or 

the estimated 300,000 that may be in negative equity, nor does it consider 

households that acquired 100 per cent mortgages. Even with these limita-
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tioiis in identifying the most vnlnerable households this chapter finds that 

households who owned pre-2005 may not be as financially sound as once 

thought. The conclusions drawn from this research is that the household 

sector will remain exposed and financially unstable as long as unemployment 

remains high.

The financial risk arising from having a highly indebted household sector 

is that increases in unemployment and interest rates directly affect their 

ability to service their debt. As a result this increases the probability of 

arrears and defaults. Ordinarily, the banking sector will have sufficient bad- 

debt provisions in place to absorb any loss from defaults or losses made on 

the repossession of a property. However, the dramatic fall in house prices has 

meant that many properties are in negative equity (i.e., the property is worth 

less than their outstanding mortgage amount) implying that if repossession 

occurs the sale of the property will not cover the outstanding costs. In 

this scenario, the homeowner is fundamentally responsible for repaying the 

difference between the outstanding mortgage and the sale price received for 
the property to their mortgage provider; however, in many cases this is not 

feasible as household members have been made redundant, increasing the 

number of personal bankruptcies and bad debts in the financial sector.

152



Figure 5.1: Household Tenure in Ireland % GDP

1981 1987 1991 1994 2000
year

2002 2004 2006

HHH Not stated Free of Rent
Private Rented Local Authority Rented
Local Authority Purchase ■HHHl Mortgaged Owner
Owned Outright

Source: CSC). Census (1981. 1991, 2002 & 2006) L HBS data (1988, 1995, 2000, 
2005)

Figure 5.2: Distribution of Residential Mortgage Market

_

1974 1979 1984 1989 1994
year

1999 2004 2009

Banks/Other 
Local Authorities

Building Societies

Source: Department of Environment, Heritage, and Local Government (DoEHLG)
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Figure 5.3: Rates of Returns on Investments

Return on the ISEQ —
Residential Property 
Commercial Property —
10 Year Government Bond

— Return on the ISEQ (inc Dividenp
— Residential Property (inc. rent)
— Commercial Property (inc. rent)

Source: Irish Stock Exchange, DoEHLG, SCS/IPD & CBI, author's calulatioiis

Figure 5.4: Housings Price Earnings Ratio & Real Interest Rates

Source: CBI, DoEHLG & CSO, author's calculations 
Note: The Price Earnings Ratio is house prices: annual rents
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Figure 5.5: Household Sector Credit % of GNP and GDP

Source: CBI & CSO
Note: Credit includes securitisations

Figure 5.6: Macroeconomic National Averages 1970 to 2009 (Real)

Disposable Income --------------- Mortgage Value
House Price

Source: CBI, DoEHLG & CSO
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Figure 5.7: Distribution of Household Sector Credit % Disposable Income

o S

1992 1996 2000
year

2004 2008

Credit Card Debt 
Other Loans

Finance for Investment 
Housing

Source: CBI & CSO

Figure 5.8: Breakdown of Mortgage Interest Stock

1999 2001 2003 2005 2007 2009
year

Fixed Interest Rates Variable Interest Rates

Sot CBI
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Figure 5.9: Household Worth

e o
p 2

2002 Q1 2003 2004 2005 2006
year

2007 2008 2009 2010 Q1

Net Financial Assets Housing Assets

Source: Cussan & Phelan (2010)

Figure 5.10: luternatioiial Household Lending % GDP

Other Loans 
Consumer Credit

House Purchases

Source: ECB, author's calculations
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Table 5.2: Household Weekly Disposable Income by Employment Type

1988
€

1995
€

2000
€

2005
€

increase
%

Higher Professional & Mangagement 576.63 680.60 762.58 1,217.14 111
Lower Professional &: Non Manual 367.32 436.48 621.18 867.74 136
Self-Employed & Earniers 481.07 548.10 547.40 846.76 76
Manual &; Semi Skilled 343.85 409.63 468.98 682.67 99
Unskilled & Others 196.89 211.01 258.56 412.63 110

Source: CSO, HBS 1988, 1995, 2000, 2005
Note: Disposable Income has been inflated to 2005 levels and converted to 
Euro

Table 5.3: Breakdown of Owned Outright & Mortgaged by age of Household 
Head(%)

1988 1995 2000 2005
Households Owned Outright
15-24 0.36 0.34 0.12 0.21
25-34 5.13 3.61 2.24 1.61
35-44 13.01 13.60 10.73 8.71
45-54 18.00 20.44 21.87 20.65
55-64 23.10 20.46 24.44 25.95
65-74 26.59 24.92 23.80 24.85
75-f 13.81 16.63 16.79 18.02
Total 406,294 462,728 586,717 704,645

Mortgaged Households
15-24 1.06 0.67 0.85 1.02
25-34 36.21 27.55 21.40 23.51
35-44 37.06 43.02 43.95 41.09
45-54 18.23 21.69 24.80 25.26
55-64 6.15 5.82 7.45 7.84
65-74 1.09 1.08 1.16 1.08
75+ 0.20 0.22 0.38 0.20
Total 163,751 228,457 321,975 434,570

Source: CSO. HBS 1988, 1995, 2000, 2005
Note: Mortgages obtained from Local Authorities and Insurance Companies are 
not included
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Table 5.6: Iloiiieowiiersliip Rates in Europe (%)

1990 2002 2004 2008
Spain 78 84 82 83
Ireland 79 77 79 77
Portugal 67 75 75 74
Greece 76 74 74 76
Italy 68 71 73 72
United Kingdom 65 69 69 72
Belgium 67 68 68 73
Finland 72 64 63 73
France 54 55 57 62
Netherlands 45 53 56 67
Austria 55 52 51 58

Source: Housing Statistics in the European Union (2005/06); EU-SILC 2008
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Table 5.11: Mortgage Repayments as a percentage of Disposable Income

Percentile 
by Burden

1988
(11.6%)

1995
(7.53%)

2000
(5.23%)

2005
(3.45%)

2007*
(5.09%)

2009*
(2.68%)

20tli (least) 7.81 9.11 7.10 5.70 5.69 4.83
40th 13.48 12.86 10.59 9.21 9.25 7.34
Median 16.08 15.20 12.36 11.12 11.23 8.75
60th 18.74 16.98 14.34 13.29 13.39 10.32
80th 25.40 22.82 19.98 20.22 20.86 15.35
90th (most) 31.51 28.79 25.57 26.57 27.22 19.92

Source.: CSO. HBS 1988, 1995, 2000, 2005
Note: Figures in brackets are the average interest rate during each survey period. 
The interest rates used are the standard variable mortgage rates for Credit Insti
tutions from Table B2.1 Central Bank Monthly Statistics, quarterly average of the 
House Purchase Loans. * 2007 and 2009 are estimated figures based on the 2005 
HBS they do not include any new purchases since 2005

Table 5.12: Distribution of Mortgage Burdens by Years in Re\sidence (2005)

Number of
Years

Number of 
Households

Burden % of 
Disposable Income

Burden % of 
total income

less than one year 22,741 25.08 24.34
one year 31,645 22.54 20.92
2-5 Years 128,035 18.05 17.40
6-10 Years 107,250 12.08 11.77
11-20 Years 113,910 8.82 8.64
21-35 Years 22,479 8.51 8.31
364- Years
Total

3,179
429,238

9.26 9.17

Source: CSO, HBS 2005
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Table 5.13: Household Tenure by Uiieiiiployment (%)

2005 2009*

Owns Outright 1.57 11.70
Rent and TPS 27.25 84.41
Mortgage 4.50 41.09
of which:
Building Society 0.78 9.30
HFA and Other Sources 0.32 18.92
Total Uneinployment 2.26 12.09

Note: TPS are Tenant Purchase Scheme & HFA are Housing Finance Agency 
2009 estimated data

Table 5.14: Unemployed Homseholds’ Mortgage Repayinent Burden by Years 
in Residence (%)

Uncniploynient Income 2009 
2005 2009* Scenario 1 Scenario 2 Scenario 3

less than one year 27.02 23.17 38.33 27.94 56.51
one year 17.41 13.84 28.86 26.17 35.74
2 to 5 years 15.71 14.65 35.50 21.65 33.77
6 to 10 years 9.84 9.60 23.12 16.47 23.41
11 to 20 years 3.03 6.00 12.95 9.61 14.63
21 to 35 years 1.42 5.30 12.51 8.54 12.92

Note: Table represents mortgaged households that were randomly made unem
ployed.
*Estimated 2009 burden if that household was not made unemployed;
Scenario 1, income falls to basic job seekers allowance of €204.30;
Scenario 2, income falls to unemployed households average of €326.15;
Scenario 3, household income is reduced by 59 per cent
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Table 5.15: Interest Rate Effects on Mortgage Repayment Burdens 2009

(4.75%) (5.75%) (6.75%) (7.75%)
A: Interest Rate Increase Only
20tli Percentile 5.45 5.75 6.04 6.25
40tli Percentile 8.89 9.55 10.05 10.56
Median 10.72 11.51 12.34 13.17
60tli Percentile 12.78 14.02 15.14 16.31
SOtli Percentile 19.88 22.15 24.16 26.20
90tli Percentile 25.81 28.96 32.23 35.96
B: Interest rate & Unemployment Scenario 1
20th Percentile 5.74 6.00 6.25 6.51
40th Percentile 9.25 9.85 10.56 11.17
Median 11.08 12.00 12.94 13.80
60th Percentile 13.47 14.63 15.89 17.09
80th Percentile 21.14 23.74 26.42 28.71
90th Percentile 28.65 31.12 35.73 36.97
C: Interest rate & Unemployment Scenario 2
20th Percentile 5.69 5.95 6.21 6.44
40th Percentile 9.18 9.77 10.37 11.00
Median 11.01 11.76 12.69 13.67
60th Percentile 13.26 14.42 15.59 16.79
80th Percentile 10.67 23.13 25.25 27.69
90th Percentile 27.36 30.94 34.11 37.95
D: Interest rate & Unemployment Scenario 3
20th Percentile 5.77 6.10 6.33 6.62
40th Percentile 9.38 10.01 10.80 11.44
Median 11.26 12.38 13.28 14.20
60th Percentile 13.70 14.87 16.25 17.47
80th Percentile 21.80 24.29 27.03 29.51
90th Percentile 30.70 34.05 37.93 40.65

Note : Scenario 1, income falls to basic job seekers allowance of €204.30; Scenario 
2, income falls to unemployed households average of €326.15; Scenario 3, household 
income is reduced by 59 per cent
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Chapter 6

Institutions and Total Factor 
Productivity Convergence

6.1 Introduction

Much of the recent literature on ecoiioinic growth has discussed the iinjiact 
tliat institutions can have on economic efficiency. For instance, Hall and 
Jones (1999) and Acenioglu et al. (2001) have emphasised institutional 
differences as {)erhaps the key factors explaining why some countries are 
rich while others are jjoor. The existing literature, however, contains very 
little evidence on the exact form of the linkages between institutions and 
improvements in efficiency. This chapter addresses this issue by examining 
the relationships between growth in Total Factor Productivity (TFP) and 
various measures of institutions in a large cross-country panel dataset.

One channel through which institutions are likely to affect TFP growth 
is through their influence on a country’s ability to absorb or adapt superior 
technologies in use elsewhere. That the ability to adaj)! technologies may 
play a key role in determining a country’s position in the world income 
distribution has been emphasised in various theoretical analyses based on 
learning models such as Bernard and Jones (1996) and Acenioglu (2009). 
This chapter provides a first empirical assessment of the role that institutions 
play in affecting economic growth through this learning channel. It also 
examines the extent to which institutions influence those components of 
TFP growth that are unrelated to learning.

The key findings in the chapter are that there is some evidence that TFP
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in poorer countries tends to catch-up with TFP in the leading countries, 
i.e,, there is some evidence for unconditional catching up. In addition, we 
find evidence that institutions have an effect on TFP growth, both through 
their effects on the speed of learning and also through direct effects. That 
said the empirical fits prodviced by these models are relatively poor. In 
addition, we find that country-specific intercept terms—random unexplained 
differences in growth across countries—explain far more of the variation in 
TFP growth than do institutional variables. This finding of a limited role 
for institutions may be a function of the weakness of the institutional proxies 
used here. However, the chapter uses a far wider and more comprehensive set 
of institutional variables than previous studies, building on work in studies 
such as Glaeser and Shleifer (2002) and Djankov et al. (2002).

The contents of this chapter are as follows. Section 2 reviews current 
literature on growth theories. Section 3 outlines the model used in the 
analysis. Section 4 describes the methodology and data. Section 5 presents 
the results and. Section 6 contains the conclusions and summary.

6.2 Literature Review

Growth theory was born from the desire to know why some countries are 
richer than others, which has been an issue pre-Adam Smith but he was 
the first to really address it iu his book “The WTalth of Nations”. He 
argues that the government should not attempt to boost the growth rate 
because the ‘invisible hand’ would lead the economy. This follows from 
Smith’s theory that if people are rational and choose to maximise their 
returns, markets would take care of the rest independent of government. 
Malthus and Ricardo both had the pessimistic view that there would be 
so much population growth that the planet would not be able to sustain 
it and eventually it would result in stagnation. This of course was not 
the case as technology and international trade allowed for more efficient 
food production, which brought about competitive advantage for different 
nations.

Landes (1990) reviews the development of growth theory. He puts for
ward the theory that there is a predetermined level of growth that any
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country ran obtain becanso its land is a fixed commodity. All other factors 
of production can be bought and sold; therefore, they are not the cause of 
inequality in the world. The size of a country is only important in absolute 
term; this is why GDP is measured in per capita figures, allowing land to 
be left out of the production function.

Landes goes on to examine the effect of the 19^^ and 20^^ centuries 
on global economics. The 19^^ century created huge competition within 
Europe where a number of countries challenged the might of the British 
Empire in a game of “follow the leader”. By the end of the 19*^ century, the 
international division of labour had been modified by the diffusion of new 
technologies across the western world after the industrial revolution. Britain 
was no longer the “Workshop” of the world; this term had been expanded 
to include Europe and the Lhiited States. Unfortunately, the rest of the 
world wwas not included in this industrial revolution and was left behind, 
increasing the inequality between nations.

The 20^^ century saw many countries gain independence after World 
War 11. It also saw a lot of technology filter through the world, resulting 
in the creation of emerging markets. These countries began to compete on 
the global market. It was thought at the time that once these countries set 
up good policies, both political and economic, they would see rapid growth 
and they would catch up. They had the advantage of being the ‘Followers’. 
This meant that they could learn from the mistakes of other developed 
nations, enabling them to implement better policies, more quickly, resulting 
in convergence. This however has not been the case. Countries may be 
richer than they were but there is still a very large gap between rich and 
poor countries.

Third World Countries however tend to be ex-colonies with accidental 
boundaries with tribal and ethnic hostilities; this does not create an easy 
base for ‘good’ economic and political policies. As Landes argues, it takes 
time to create an effective, functional bureaucracy. To create national pride, 
identity and purpose takes time, and nations that want rapid catch-up risk 
creating an inefficient state. These new nations need to take more time 
to develop themselves and their institutions before they can attempt to 
compete with the rates of growth seen in the western world. There is a vast
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literature on growth theories, but these can be divided into two sections, 
neo-classical theories and endogenous growth theories, theory specification 
taken from Barro and Martin (2004) unless otherwise stated.

6.2.1 Neo-Classical Growth Theory
Cobb-Douglas Production Function

The Cobb-Douglas Production Function is often used in growth theory to 
represent the relationship of output to inputs. In 1928 Paul Douglas and 
Charles Cobb developed the theory and tested it using statistical evidence. 
The basic production function is:

V = (Aiy 0 < o, /i > 1 (6.1)

Where Y is output. L is labour input. K is capital input, A is the labour 
augmented technical progress and a k. P are output elasticities of cai)ital 
and labour, respectively.

When a + P = 1, the production function has constant returns to scale, if 
L and K are increased by x%, then Y will increase by the same percentage. 
\i a + [5 < 1 returns to scale are decreasing, and if a -H /3 > 1 then returns 
to scale are increasing.

The Solow Model

The most famous neo-classical growth theorist is Robert Solow. He devel
oped the Solow Model of Economic Growth in 1956. Solow (1956) explores 
growth as a result of the changes in the factors of production, beginning 
with the production function:

y = F{K,AL) (6.2)

where Y is output, K is capital, L is the amount of labour and A is the pro
ductivity of labour determined by the availability of technology. The main 
assumption is that there are diminishing marginal returns to capital and 
labour separately, and constant returns to scale for both factors combined. 
As the stock of capital increases, the benefit to production from each addi
tional unit of capital will fall. The share of capital income to total income
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showed that buildings and machinery are relatively iniiior ingredients for 
growth and that labour and technology were the principal drivers. Solow 
estimated that the capital accounted for about one-third of total output in 
the USA, while wages or income per worker made up the rest. If an economy 
tries to grow by increasing investment in capital stocks and not labour then 
diminishing marginal returns will mean that eventually growth will fall. If 
capital stock per person grows at a constant rate, eventually the growth rate 
of output per person would drop to zero.

Important predictions in this model are:

• First, the savings rate (.s) does not affect the steady state growth 
rate of income. Saving diverts money from consumption today for 
investment in capital goods tomorrow, but as capital investment is not 
a source of growth then the long-run rate of growth is unchanged. A 
high saving economy will have higher income, but due to dimiuishing 
marginal returns the growth rate will return to zero. Therefore it 
affects the levels at which the steady state occurs but not its growth 
rate.

• Second, popidation growth (n) will have the opposite effect to savings. 
The higher pojjulation growth is, the lower the steady state level of 
income per capita, however, again it can only affect the levels of the 
growth not the rate of growth.

• Third, technological progress (A) is the only factor that affects the rate 
of growth in the economy. The Solow Residual measures technological 
change and is the only factor that can make a limited labour force more 
productive. New technologies stave off diminisliing marginal returns as 
each individual can become more productive for equal time and effort. 
The only way that output per worker can be increased indefinitely is 
through labour-saving technology. A weakness of the model is that 
the technological growth rate ((/) is assumed to be exogenous. This 
implies that the economy has no long run control over its growth rate.
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Convergence

The idea of convergence was first developed in 1952. It was proposed that, 
under certain circumstances, “backward” countries would tend to grow faster 
than richer countries in order to close the gap between the two groups. An 
important cause of convergence might be technological transfer, but there is 
evidence that some countries converge while others do not. For example, the 
hypothesis works very well when explaining growth rates in OECD countries 
but it fails to explain differences across the world as a whole, proving that 
poor countries are not closing the gap as initially hoped.

The Solow model helps to explain these findings, by considering the idea 
of “conditional convergence”. This jiredicts that convergence will occur if 
countries have the same fundamental factors or steady state. Conditional 
convergence does not mean that countries will converge to similar levels 
of per capita income; it only means that countries that are below their 
own steady state will grow faster than those closer to their steady state. 
Economists have looked at various panels of country data to see if the con
ditional convergence proposed by .Solow is supported by the data.

Barro and Sala-i-klartin (1992) focused on the idea of “convergence 
clubs”, that is, countries with similar conditions and similar steady-state 
levels will converge. With this framework they looked at regional areas, 
such as states in the US. .Japanese prefectures, European regions and OCED 
members. They concluded that convergence does occur in the sense that 
economies tend to grow faster in per capita terms when they are further be
low the steady-state position. Over longer samples they found that poorer 
states in the US tended to grow faster in per capita terms than rich states, 
even when they held constant any variables other than initial per capita 
income or product. In the standard neoclassical growth model, with exoge
nous technological progress and a closed economy, convergence is predicted. 
However, they had to assume underlying parameters for preferences and 
technology that depart substantially from the benchmark case. If technolo
gies are the same then the introduction of a global capital market tends to 
speed up the convergence rate for output.

In subsequent research, Mankiw, Ronier and Weil (1992) found that
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savings and population could explain more than half of the cross-country 
variation in income per capita, and that their growth rates affect income as 
Solow predicted. However, they argued that the predictions of the Solow 
Model do not accurately report the magnitude of the effects of savings and 
population. They believe that the accumulation of physical capital and 
population growth have greater impacts on income when accumulation of 
human capital is accounted for; this is because higher savings and lower 
population growth rates lead to higher income.

Their results show that human capital was correlated with savings and 
population growth, which implies that when it is omitted the results are 
biased. They believe that their augmented Solow Model could explain 80 
per cent of international differences in income per capita, whereas the basic 
model explains just over half of the difference. They conclude that physical 
capital accumulation and population growth both have larger impacts on 
income than the basic model predicts. They also find that economies that 
are out of their steady state, but who have similar technologies, rates of 
accnmulation and population growth should converge to a similar income 
per capita in the steady state. However, this convergence is slower than the 
basic Solow model predicts.

Mankiw (1995) summarises his theories of growth and discussed three 
aspects of the Solow model:

• The riKif/nitude of I he. intern ution.al dtfferenee-. If all economies were 
in their steady state the model predicts that different countries should 
have different levels of income per i)erson, depending on the determi
nants of the steady state.

sy* = {n T g T 5) k* (6.3)

Using the standard estimates that the capital share of production, a, 
is equal to one-third, this implies that (1 — a) is one half. Therefore, 
differences in the rate of saving will lead to differences in income that 
are proportionately half as large, i.e., if one country’s savings rate is 
four times that of another country, its steady state income will be 
twice as large. This shows that the model can only explain some of
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the income variation of cross-country difference bnt not the current 
multiples of ten.

• The rate of convergence: Mankiw argues that convergence is only ev
ident in certain samples, i.e., within the states of the US and among 
OECD member countries. However, the neoclassical model predicts 
that countries converge not to each other but to their own steady 
state, which is determined by its population growth and savings rates. 
This conditional convergence is evident in most studies. The Solow 
model predicts the rate of the convergence is twice as fast as that 
found in Mankiw’s results.

• The rate of return on capital: If poor countries are poor because they 
have small capital stocks, then the marginal product of capital should 
be high. Higher profit rates and higher real interest rates in poor 
countries should therefore be observed, so capital should flow from 
rich to poor countries. This is not the case as investment in emerg
ing markets is still relatively low. Investors consider the return on an 
investment before they invest. This is usually larger in poorer coun
tries than wealthier ones, .laniiie Ventura (1997) developed a model 
of interdependent economies, where the rate of return differentials ex
plains the differences in growth rates over time, while the savings rate 
explains the difference in growth rates across countries. The size of 
these return differentials between countries depends on the produc
tion function within each country. The larger the elasticity of substi
tution between capital and labour tlie smaller the return differential 
there is for capital. The elasticity of substitution depends not only 
on each industry’s technology but also on its ability to move resources 
among industries. International trade converts an excess production 
of capital-intensive goods into exports, instead of falling prices, or al
tering the return on either capital or labour. The implication of this 
factor-price-eqiralisation theorem for growth theory is that trade in
creases the economy’s ability to substitute capital for labour, pushing 
the effective elasticity of substitution in each economy towards infinity. 
However, the results for the traditional Cobb-Douglas production func-
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tion, where the elasticity of substitution is one, predict much higher 
return differentials than seen in reality and do not allow for higher 
elasticity of substitution.

Lucas (1990) discusses the issue of rates of return on capital in different 
countries. He looks at the two-country neoclassical model of production, 
with homogenous capital and labour inputs. He finds that if there is a 
difference in production per worker between the two countries it must be 
due to the different levels of capital per worker.

Using a simiffe Cobb-Donglas production function, with a constant re
turns technology, he was able to show that if the United States has pro
duction per person 15 times that of India then India’s marginal returns to 
capital would be 58 times that of the United States. With such large dif
ferentials between magnitudes in rich and poor countries, there should be 
no investment in wealthy economies. This, of course, is not the case and, 
while there is some capital flow from rich to poor countries, it is not nearly 
as high as it should be. Lucas discusses three possible explanations as to 
why, given the large return differentials, capital flows are so small:

• Differences in Human Capital: In the Neoclassical model, it is as
sumed that the labour input per person is equal in both countries. 
This is an unrealistic assumption and when it is accounted for the re
turn differential dramatically falls. This is done by reinterpreting y as 
income per effective worker rather than per worker. The ratio of y in 
the United States to India falls to 3 from 15, implying that the rate 
of return becomes 5 rather than 58. This is a more realistic valne but 
still quite large.

• External Benefits of Human Capital: Lucas then assumes that the 
economy’s technology level is the average level of its workers’ human 
capital raised to a power. So the production function takes the form 
y = Ax^lD, where y is income per effective worker, x is capital per 
effective worker, and h is human capital per worker. Lucas then in
terprets the ID as an external effect of human capital from knowledge 
or technology. The parameter equals the value by which a worker’s
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productivity will increase, when the quality of those around him in
creases. He admits that this may not be the most accurate assumption 
but when he adds this to his model the return differential is reduced to 
unity. He does note that it is assumed that the entire stock of a coun
try’s human capital is produced within that country and knowledge 
spill-overs across countries are assumed to be zero. Without being able 
to ascertain the scope of external effects across borders it is impossible 
to test this theory properly.

• Capital Market Imperfections: Lucas’ third explanation is “Political 
Risk’. This is where conntry A initially sends capital goods to country 
B and then the capital flow switches from B to A in the form of in
terest or repatriated profits. For this to be a competitive equilibrium 
there must be an effective enforcement mechanism in the international 
borrowing market. Otherwise country B would take the capital invest
ment from country A but never rej)ay it. Country A would anticipate 
this problem and would never lend to country B. He concludes that 
monopoly power over trade in capital goods was an important factor 
during the colonial era and that there is no reason to assume that this 
stopped once that era ended.

McQuinn and Whelan (2006, 2007a) return to the debate on convergence 
and present evidence supporting the basic Solow model with exogenous tech
nology. Using the Cobb-Douglas Production Function:

Yt = AT (6.4)

A 1 —Q (6.5)

The usual decomposition of the production function is:

Lt Uu
In this form there are direct and indirect effects from technology on the 

output labour ratio. The direct effect comes from the growth of A, while 
the indirect effect comes from the effect this technological growth has on K. 
In this format the effect of technology cannot be isolated. To overcome this 
problem klcQuinn and Whelan re-write the production function as:

n
Lt

A, (XA-- (6.6)
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where X) = KijYi is endogenous. McQuinn and Whelan sliow that the 
dynamics of output per worker can be shown by taking logs so that:

where the dynamics are:

yt=at +

y = a +

a
1 a-xt

a
-I.

(6.7)

(6.8)
1 — a

The steady state path for output per worker is the level of output per worker 
consistent with the capital-output ratio being equal to its steady state level:

a
Vt — +

f — Q
-Xf (6.9)

Due to diminishing marginal productivity of capital and labour, the growth 
rate of K and AL must be the same along the steady state growth path. As 
these growth rates are given by s{Y/K) — d and (y -I- n), respectively, the 
formula for the steady state capital-output ratio X* is:

A* = —(6.10) 

kIcQuinn and Whelan re-write this in “error-correction” form as:

Xt = X(X*-Xt) (6.11)

where the convergence speed is determined by:

A = (1 - a) (y -I- n + S) (C.12)

Through the substitution of x* the dynamics of output per worker can be 
expressed as:

yi = 9 + X{y*t - yt) ■ (6.13)

The convergence speed. A, of the capital-output ratio is also the conditional 
convergence speed of output per worker. The capital-output ratio is deter
mined by the gap between the output and its steady state level, whereas the 
output per worker equation is determined by technological progress as well 
as the gap between y/ and y*. This new methodology allows them to look 
at conditional convergence without the econometric problems that surround 
the traditional growth regressions, relating to specifying a particular time 
series model for A.
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McQuiini and Whelan’s empirical work shows convergence speeds to
wards X*’s steady state of around 7 per cent per year. This is higher than 
that of Solow and contradicts the results of Alankiw, Ronier and Weil who 
claim that Solow over-estimates the convergence rates. That said, there are 
still limitations in the Solow model. These include its failure to explain how 
or why technological progress occurs. This failing has led to the develop
ment of endogenous growth theory, which endogenizes technological progress 
and/or knowledge accumulation.

6.2.2 Endogenous Growth Theory 
Variation between the two theories

Endogenous growth theory was developed in the 1980s. In this theory, the 
“production” of new technologies and human capital is of crucial importance. 
Firms and individuals have an incentive to invent in order to exirloit an 
advantage over their competitors, thereby improving their own productivity. 
Some of the knowledge associated with the innovation “spills over” into other 
economic areas, increasing these areas’ ability to innovate. A virtuous cycle 
arises through this mechanism.

In contrast to the older neoclassical growth theory, endogenous growth 
theory argues that policy measures can have an impact on the long-run 
growth rate of an economy. The neoclassical model implies that changes 
in the savings rate will not affect economic growth, but they will increase 
income levels. According to the neoclassical model, if saving rates change, 
the growth rate of output will adjust so that it will be at the same level as 
before the change in savings rates. On the other hand, endogenous growth 
theory assumes a constant marginal product of capital, which implies that 
higher savings levels will lead to a higher growth rate.

The effect of an increase in savings on the savings and investment gap 
differs from the neo-classical model because in the endogenous model the 
savings curve is straight rather than curved. Since the gap determines the 
rate of growth in the capital-labour ratio, the endogenous growth model 
predicts that high income will lead to high savings and high savings will 
lead to higher growth rates. There are two basic types of endogenous growth 
theory, the AK model and the Ronier Model.
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The AK Model

Sergio Rebelo first discussed the AK models in 1990; they differ from the 
Solow model by abolishing the assumption of diminishing marginal returns 
to capital accumulation. This has a dramatic effect on the models predic
tions for the sources of growth. The basic AK model only examines A and 
K but this proves to be too simplistic because there is no mention of the 
most important factor of production labour. Therefore, discussion starts 
with an extended production function which incorporates labour:

r = AA'“7/ 1 —a (6.14)

where Y is output, K is physical capital, // is human capital and A is 
technology. In this model, labour input is determined by the stock of human 
capital, U. This can be accumulated through education, which means that 
both types of capital {H and K) can be accumulated. The steady state levels 
depend {)ositively on the savings rate and negatively on the depreciation rate, 
neither of which is relevant in the long run of the Solow model. The steady 
state growth rate is given as;

a —a
Sfj (6.15)

As both H and K can be accumulated saving can therefore be split into two 
sections, the savings rate for human capital (s//) and for physical capital 
(sa') accumulation. The exjjression for the steady state growth rate reveals 
that the level of technology has an effect on the growth rate. It should be 
noted that in this model, labour is defined differently from Solow; it becomes 
a measure of the skill of the work force rather than just of the size of the 
labour force. This human capital can be accumulated through investment 
in education and training. The more education achieved in a country the 
higher the level of human capital.

The Romer Model

The Romer model approaches endogenous growth from a different angle. 
Romer views technology as primarily due to research and development (R&D) 
that leads to invention. In this model labour is divided between L = Ly + L^]
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where Ly is the allocation of labour to the production of output/goods and 
L/\ is the number of workers engaged in developing ideas or R&D. The 
production function for the change in the number of capital goods is:

i = L\A'^ (6.16)

where A is the growth rate of technology. The parameter A determines the 
productivity of labour in R&D activity, while 0 measures the extent to which 
new technology builds upon the old. When 0 < 1 it implies that there are 
a limited number of inventions in the world and that the stock of potential 
inventions is falling, but when 0 > 1 it implies that each invention is building 
on the knowledge that is already available. The production function is:

Y = AK°‘LQ T 1 —Q (6.17)

Taking logs and differentiating the output function gives the growth rate of 
technology along the steady state path as:

Xn
9A 1-0

(6.18)

This growth rate depends on three important factors:

• The growth of population (/;,). The higher /i, the faster the economy 
increases in knowledge and therefore increases the growth rate of pro
duction. This is the opposite of Solow’s conclusions which show that 
increases in the growth rate of population decrease growth rate out of 
the steady state.

• The productivity of R&D parameter (X). This affects growth both in 
and out of the steady state, because the productivity of labour in R&D 
will affect the growth rate of technology [gA). There is a temporary 
effect out of the steady state, which moves it towards the new steady 
state level, but there is also a long-run effect on the steady state growth 
rate of output.

• The building of knowledge effect ((f). More knowledge in a society 
increases the rate of current inventions, which results in an increase in
{gA).
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The Roiner Model has an additional assumption, which is important; 
it states that the technology invented is not restricted to the country that 
invented it. Rather, products invented end up around the world affecting 
every other country’s growth as well. This implies that it is not a growth 
model for an individual country but rather a long-run model of global eco
nomic growth. It indicates that the ability of citizens in one country to learn 
and adopt knowledge and technology from another has an effect on the level 
of output per worker.

6.2.3 Analysis and Extensions of Growth Models 

Comparisons of the two models

Barro (1991) uses various growth theories to investigate cross-country growth 
rates between 1960 and 1985. He finds that, given the initial level of GDP 
per capita in 1960, the growth rate is significant and positively related to 
the starting amount of human capital. Thus poor countries tend to catch 
up with rich countries if the poor countries have high human capital per 
person, in relation to their level of per capita GDP. but not otherwise.

Barro concludes that high fertility rates tend to occur in countries with 
low human capital and low ratios of physical investment to GDP. Per capita 
growth and the ratio of private investinent to GDP are negatively related 
to the ratio of government consumption expenditure to GDP. This could be 
that government consumption introduces distortions, such as high tax rates, 
etc.

Bernard and Jones (1996) expand on the Solow model and investigate 
technology and convergence; they find that capital accumulation is an impor
tant factor in differentiating growth rates. They examine innovation sharing 
and the ability to adopt new technologies. For example, two economies with 
the same A', L and A will produce different cpiantities of output if a is dif
ferent. They therefore conclude that steady state convergence is more an 
exception rather than the rule. Countries that are good adopters of technol
ogy do better than those that cannot implement new knowledge as easily. 
By examining convergence, at a sectoral level, rather than the aggregated 
level they investigate how much convergence is due to technology versus 
capital-labour ratios because of the differences in composition of the sec-
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tors. They show that the maiiiifartTiriiig sector has vastly different levels 

of convergence than those at the national level. This is a very interesting 

result due to the vast ainounts of investment in R&D that has occnrred in 

the manufacturing sector, and when so much emphasis has been placed on 

R&D as an explanatory variable for the rate of convergence.

Crafts (1999) reviews economic growth in the twentieth century, he com

pares neo-classical theory and endogenous growth theory. He believes that 

the most straightforward reason why fast growth conies to an end is that it 

is based on an investment boom that runs into diminishing returns and/or 

involves an episode of catch-up growth, at the end of which productivity 

growth will naturally slow ilown. lie suggests that the underlying problem 

in the long-run is that governments fail to adopt adequate institutions and 

policies to facilitate reform in the economy. This can lead to economies’ 

catch-up falling short.

Crafts reviews the argument that long-run time-series evidence is the key 

to evaluating the endogenous growth hypothesis. He stresses that the failure 

of OECD growth rates to accelerate in recent decades appears to contradict 

the predictions of endogenous growth models that increased investment in 

human capital and R&D will permanently raise the growth rate. This does 

not mean that the endogenous growth hypothesis can be rejected; it is just 

that the scale effects underlying endogenous growth may be absent.

He shows that if there are diminishing returns to research, then increases 

in the share of national income devoted to R&D will raise the level of GDP 

per person and will have a transitory but not a permanent positive effect on 

the growth rate, which in the long-run will be determined by the exogenous 

natural rate. This brings the problem back to the Augmented-Solow model 

of the world.

He concludes that growth theory is right to use long-run time-series but 

that it needs to recognise the importance of changes in technology. He 

believes that policy-makers need to embrace the importance of institutional 

change in maintaining productivity growth in the long run, especially in 

terms of catch-up growth where the dynamics of an economy are constantly 

changing.
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Expanding Technology beyond R&D

Charles Jones (2002) describes output per worker in the steady state as 

being determined by the rate of investment in private inputs like physical 

and human capital, the growth rate of the labour force and the productivity 

of these inputs. The western world is richer because it not only invests 

more in these inputs but also uses them more productively than poorer 

countries. The essential point that he makes is that the growth rate of 

A is not only determined by investment in research and development, but 

it is dependent on any other variable that will increase the total factor 

productivity (TFP) of a worker. This is where social infrastructures such as 

laws, goverunient policies and institutions play an important role. A country 

will be richer if these social infrastructures encourage investment, production 

and j)rosperity. However diversion dramatically reduces the wealth of a 

nation. Actions such as corruption, bribery and expropriation can reduce 

the standard of living in a country as they reduce the incentive to invest.

Influence of Social/Cultural Development

Robert Hall and Charles .lones (1999) claim that success in achieving high 

levels of output per worker is due to a common set of determinants. These 
include institutions that support production over diversion (defined below), 

an economy that is open to international trade, freedom for private own

ership to exist at some level, where international languages are spoken to 

increase the ability to trade and that the country is located in a temperate 

climate far from the equator. This is done using the Cobb-Douglas Produc

tion Function as the basic framework.

They then explore the development of social infrastructure hypothesising 

that differences in capital accnnndation, productivity and therefore output 

per worker are fundamentally related to differences in social infrastructure 

across countries. They define social infrastructure as institutions and gov

ernment policies that determine the economic environment within which 

individuals accunndate skills and firms accumulate capital and produce out

put. Social infrastructure that is favourable to high levels of output per 

worker provides an environment that supports productive activities and en-
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courages accunmlation of capital.
They then introduce the idea of diversion, i.e., thievery, squatting and 

mafia. This diversion undertaken by private agents reduces growth. Regu
lations and laws may protect against diversion but they can also be the pri
mary agent of diversion in an economy when governments or their officials 
are corrupt. Policies that are favourable to productive activities produce 
more output per worker but there has to be a powerful deterrent to reduce 
the risk of diversion. This is best implemented on an economy wide basis 
through legal and policing systems.

Large variation in output per worker across countries is partially ex
plained by difference in pliysical capital and educational attainment. Differ
ences in social infrastructure across countries cause large differences in cap
ital accumulation, educational attainment and productivity and therefore 
large differences in income across countries. The extent to which different 
countries have adopted different social infrastructure is partially explained 
by the influence of Western Europe in the past.

Influence of Institutions aird Origins

Acemoglu et al. (2001) looked at this issue of institutions and origins; they 
present some rol)nst and interesting results. They investigate the role of 
mortality in colonies more than 100 years ago and its effect on the creation of 
economic institutions and long-run growth. If the conditions were favourable 
the Europeans settled in the region and brought with them their culture 
and economic institutions thus affecting the subsequent development of that 
region. Acemoglu et al. find a very strong relationshijj between the historical 
mortality risk faced by Europeans and the current extent to which property 
rights are enforced.

Using European mortality as an instrument for the current enforcement 
of property rights, they show that most of the gap between rich and poor 
countries today is due to differences in economic institutions. They discov
ered that there was a correlation between latitude and income per capita, but 
this was only in an historical sense as the creation of institutions occurred 
where the Europeans settled; that tended to f)e in more temperate climates, 
as they were not immune to tropical disease. However, when they controlled
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for the effert of economic institutions on GDP per capita, geographical vari
ables (i.e., latitude, land-locked regions, current disease environinent, etc) 
have no explanatory power for current prosperity.

Another issue was the effect of the colonist’s culture on the regions they 
settled in. They report that once economic institutions were accounted 
for, there were no significant effects from culture, colonial power or the 
proportion of the populations of various religions on income per capita. 
They concluded that the data did not support the theory that geography, 
religion or culture of the coloniser had a significant effect on institutions.

In Acemoglu et al. (2004) they take this thought one step further when 
they examine why the institutions varied so much across colonies. They 
discuss four different theories as to why institutions vary across countries:

• First, the Social Conflict View, this arises when all groups want to 
get. their own way. Different groups or iiulividuals will prefer different 
institutions and they allocate resources differently depending on their 
own interests, having a direct impact on the political system.

• The second view. Efficient Institutions, is based on the Coase The
orem. Coase (1960) argues that if the current economic institutions 
benefited a certain group while negatively affecting another, these two 
groujjs cmdd negotiate to change the institutions. Effective negoti
ation will increase the surplus wealth of the country, which can be 
bargained over to determine how it is divided between them. This 
theory views political institutions or power as irrelevant; it may mat
ter for the distribution but not for efficiency itself.

• The third theory of institutions, the Ideology View, is quite close to 
that of the efficient institutions view but societies may choose different 
institutions because they or their leaders disagree about what would 
be good for the society. The models developed on this view show that 
even if different societies have different beliefs about what is socially 
efficient, they could still rationally choose economic institutions,

• Finally, the Incidental Institutions View explores the historical acci
dents at critical junctures that determine the institutions. Moore’s
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(1966) theory is that democracy emerged when there was a strong, 
politically assertive, commercial middle class, and when agriculture 
had been commercialised so that there were no feudal labour rela
tions in the countryside. He believed that fascism arose when the 
middle classes were weak and entered into a political coalition with 
the landlords. Communist revolution occurred when the middle class 
was non-existent, agriculture was not commercialised, and rural labour 
was repressed through feudal regulations. This puts agricultural de
velopment at the core of the development of institutions. However, 
the development of agriculture was not chosen with the intention to 
develop these institutions, making them an unintended accident.

Papers found on Andrei Shleifer’s website^ examine institutions and their 
effects on growth in great detail. Two papers investigate the issue of where 
institutions come from and what clfects have they had on growth. The lirst 
paper. Glaeser and Shleifer (2002), concludes that most countries in the 
world have inherited their legal systems from their occupiers and colonisers, 
rather than develoj)ing them indigenously. They conclude that civil law 
could be used as a control instrument of a bad government, as it can have 
adverse effects for the security of property rights. The differences between 
common and civil law can be traced back to the relatively more peaceful 
England that developed trials by independent juries while France relied on 
states inipos('d judgt's to resolve' di,sput(\s. Tlu- diflerences between these two 
legal systems can have an effect on social and economic outcomes.

Glaeser et al. (2004) conclude that to determine a link between insti
tutions and economic growth is extremely difficult. Their results support 
the theory that the greater the human and social capital of a community, 
the more attractive the institutional opportunities. This implied that while 
human capital is more influential with respect to growth than institutions, 
the institutions themselves do promote growth in their own right. Insti
tutions are determined by efficiency, history and j)ohtics. They discovered 
that the data did not support the view that security of property and eco-

’ Datasets which have been complied by Andrei Shleifer are used in a number of co
authored papers found on his website, however, his co-authors change often and it is not 
immediately obvious that the institution related literature involves Shleifer’s work.
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iioiilic (levelopiiieiit, deinocratisatioii and constraints in government must 
come first. Ratlier the poor countries can get out of poverty through good 
policies (often implemented by good dictators), and then once out of poverty 
the institutional improvements occur, not before.

Additional studies move on from the creation and development of insti
tutions to look at how the polices of current institutions affect productivity 
and growth. Djankov et al. (2002) focus on the levels of regulation of en
try for start-up firms. The countries with heavier regulation of entry have 
higher corruption and larger unofficial economies, but not better quality of 
public or private goods. They conclude that while regulation benefits politi
cians and bureaucrats it is not necessarily in the best interest of the general 
p\d)lic.

Botero et al.(2004) consider the influence of the origins of the legal sys
tem and politics on the amount of labour regulation there is in an economy 
and the affect this has on the growth rate of that country. They found 
the legal origin has a larger effect on labour regulation then politics of the 
ruling party. They concluded that a more regulated market tends to have 
lower labour force participation and higher unemployment, especially in the 
younger age bracket.

6.3 Model
6.3.1 Model Assumptions

The model used in this chapter is a standard model of technology transfer. 
There are a number of variations of this type of model. Nelson and Phelps’s 
(1966) model looks at the effect that educated people have on innovation, 
and how education can speed the process of technology diffusion. Bernard 
and Jones’s (1996) version of the model is based on technology diffusion in 
the manufacturing sector of the USA. The model we use in this chapter is a 
slightly different version of the model presented in Acemoglu (2009).

This version of the model examines the gap in technology growth levels 
in countries across the world. It is assumed that there is a lead country 
and all other countries follow the leader. The leader has technology level 
A, which grows at rate g. All other countries have technology levels Bu,
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where Bu < A/. The model assumes that the lead country’s technology 
growth rate is exogenous while the following countries’ technology growth is 
endogenous. In continuous time these technology levels grow at a rate of:

B,{t) = X, {A{t) - B,{t)) (6.19)

where {A{t) — Bi{t)) is the technology or productivity gap between the lead 
country and the follower. The parameter A,; measures the fraction of the gap 
that can be closed due to country i's convergence speed through absorbing 
knowledge and new technology from the advanced coinitry. The larger the 
gap the more the following country has to learn and therefore the more 
convergence needed.

6.3.2 Steady State Solution

In the steady state solution of this model, technology in all countries grows 
at the same rate, therefore the growth rate of B^{t) is given by:

Brit) = X,
m-Brit)

(6.20)
Brit) V Brit)

In the steady state, the growth rate of the follower must equal the growth 
rate in the lead country, fj.

Ait)-Brit)
Brit) = 9

So,
Ait) - Brit) = fBrit)

which can be rearranged to:

Brit) - ^(0
1 + t

or, alternatively;

Brit) = Xr -Ait)

(6.21)

(6.22)

(6.23)

(6.24)
g -\- Xi

The fundamental part of this model is that following conntries can never 
actually catch-up because:

A.
< 1 (6.25)

9 + K
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The following country always has technology levels less than the leader and 
can only experience growth in technology if there is a gap between their level 
of technology and the leaders. That is, as long as the lead country grows at 
rate g, the followers can acquire new technologies from them. Therefore in 
the steady state they must have lower technology levels than the leader.

6.3.3 Convergence to the Steady State Path

By solving Equation 6.19 it can be shown that the steady state equilibrium 
is relevant if convergence occurs. It is expressed below with all B,{t) terms 
on the left hand side

Bi{t) + = XjA{t) (6.26)

Given that = g, its solution is A{t) = i4(0)e®^ therefore the dilferential 
equation can be re-written in the form

Bdt) + \^B^(t) = X,AH))eS^

The General solution of this diflerential e(|uation is:

A,;
s.(0 =

.<7 + A, AqP^^ D2P

or, alternatively:

B.{t) =
A,

9 + Xi
Ai -t- D2P -xt

(6.27)

(6.28)

(6.29)

Given that tends toward zero as time goes on, the solution converges 
to the first term, which is growing at rate g. as required in the steady state.

This shows that even if there is TFP growth in poor countries and they 
close some of the gap with rich countries they will never actually catch-up 
because is less than one. The leader will always be growing at rate g, 
this implies that the follower will always have technology levels below that 
of the leader. The model also shows that it is not the countries’ ability to 
invent new capital goods that is the key to growth but instead their ability 
to absorb and learn technology from advanced countries. Therefore, the 
higher the absorption speed of the follower countries, the faster they will 
converge on the leader.
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6.3.4 Determinants of Technological Convergence A

The model also makes predictions about the relationship between the rates 
of technological convergence, Aj, and the country’s places in the long-run 
world income distribution. The faster the speed of learning, the higher the 
country’s long run level of income will be. If a country can increase its 
Aj via education or science-related policies its position in the steady state 
distribution of income may move upwards with the economy then going 
through a phase of rapid growth.

The next issue to address is what causes differences in TFP across coun
tries and what drives the pace of technological convergence in poorer coun
tries? Hall and Jones (1999), Acemoglu et al. (2001) and Glaeser et al. 
(2004) are among many that address these issues. They all seem to agree 
that institutional and social infrastructures are the keys to explaining pro
ductivity and growth differences across countries.

6.4 Data and Methodology
6.4.1 Data

There are three data sources used in this chapter. Penn World Tables (PWT), 
Barro-Lee Tables and Shleifer’s Institutions data. The PWTs provide data 
on countries’ national accounts, in a consistent and comparable template, 
from which 58 countries are drawn. The Barro-Lee Tables give the number 
of years of schooling achieved by indivichials by country (between 1960 and 
2000) which is used to estimate human capital and therefore determines the 
period used. The institutions data is sourced from work carried out by An
drei Shleifer: these data provide country-specific information with regard to 
how a country functions. Institution variables include, but are not limited 
to, the type of social and health benefits available, labour regulations, cor
ruption, political regimes and civil rights that exist in a country. All data 
sources are discussed in detail in Chapter 2.

6.4.2 Assumptions for K, I and f)

The first variable that had to be calculated was capital as it is not a primary 
data source in the Penn World Tables. Before it could be generated assunip-
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tions needed to be made regarding depreciation and initial conditions. The 
depreciation assumptions (^) follow those of McQuinn and Whelan (2007b). 
They claim that depreciation is around 6 per cent per annum. They come 
to this conclusion by assuming that there are different rates of capital de
preciation for each type of capital input.

Yt = S^Er^ {AtLt)\ 1—Q (6.30)

where St is physical structures and Et is equipment. They show that this 
equation can only be obtained in this case if the weights used to calculate 
the “aggregate depreciation rate” reflect the contribution of each asset to 
production. That would be ^ and in this example. Empirical cal
culations from Whelan (2003) report Cobb-Douglas exponents of 0.145 for 
equipment and 0.165 for physical structures, where value weights point to 
jiliysical structures being more important. An equally-weighted average of 
2 per cent depreciation rate on dwellings and 10 per cent depreciation rate 
for equipment, point to an overall depreciation rate of 6 per cent.

Given the assumed depreciation rate, the time series for capital stock 
(K) can be created using the perpetual inventory method below.

El = A'(-i (1 - <^') + ^(-1 (6.31)

where It-i is the unobserved invested valne. The problem is that initial 
capital, El i, cannot be observed. To deal with this issue we follow the 
calculation from McQuinn and Whelan (2007b). They estimate the initial 
capital stock by making an “informed guess” based on the ratio of the first 
observed investment valne (/;) to capital, which is given by:

It Ah't

and thus,

Et-i

Et-i =

+ 8
^f-i

It

K, 1 -f s

(6.32)

(6.33)

where jg average growth rate of investment over a ten year period. 
It is used as a proxy for the growth rate of capital. When they tested 
this method they found that their estimated capital stock for 2000 had a
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correlation of 0.99 with later series that were almost completely based on 

data rather than the initial assumptions. In this chapter the first available 

ten years are used. Once this initial value has been generated it was entered 

into Equation 6.32, which then determined the entire series of capital stock. 

Additional variables generated from the PWT are defined in Table 6.1.

6.4.3 Creating Institution Rankings

The variables within each of the institutional groups are highly correlated 

with each other. This multicollinearity problem implies that the estimated 

coefficients will not be very reliable as they will be prone to changes as other 

variables are added or withdrawn from the regression. In order to overcome 

this problem a Borda ranking system was used. The Borda Count was first 

developed by Jean-Charles Chevalier de Borda in 1770. It is an electoral 

scheme that provides a method to rank-order scoring. This type of ranking 

system has been used by economists such as Sen (1977) and Benjamin (2002) 

to analyse social choice and well-being, respectively.

The Borda rank was created by ranking each country’s score for a partic

ular variable within the institutional groupings relative to the other countries 
in the study. In other words the best performing country in a particidar cat

egory will obtain a score of 1 and the worst performing country gets a score 

of 58. This process is repeated for every variable in each group.

Once all the variable rankings are obtained, it is then necessary to sum 

the ranks for each institutional grouping. This provides us with one nnmber 

for each of the institutional groups, which indicates their effectiveness in a 

particular country relative to the other countries in the study. The sum of 

the ranks contains the essential information given by the original variables 

without imposing any serial correlation problems for our modelling.

6.4.4 Total Factor Productivity (TFP)

Using the absorption and convergence models discussed above this chapter 

examines the convergence speeds of technology growth. The TFP gap is the 

difference between the leader’s TFP growth and the follower’s, rather than 

the steady state difference above. It is determined by calculating TFP for 

each country over time using Hall and Jones’s decomposition of output per
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worker. Tliis is done using tlie Cobb-Douglas production function;

r, = (6.34)

where « is a production function parameter, which is equal to the share of 
capital income in national oiitput. Hj is human capital, which is used rather 
than labour. It is derived as

//. =e (6.35)

Hall and Jones assume that L, is homogeneous within a country and that 
each unit of labour has been trained with Ei years of schooling. This chapter 
uses the Barro-Lee tables of average years of schooling for this variable E in 
the estimations. In this specification (j)E reflects the efficiency of a unit of 
labour with E years of schooling relative to one with no schooling.

This production function can be written in terms of output per worker

Vi 'h,A, (6.36)

where = K/Y is the capital-output ratio, y = Y/L \s output per worker 
and h 11/L is human capital per worker. This can be re-written to give 
the TFP or value:

TFl\ = (6.37)

Figure 6.1 shows the effect of accounting for human capital on TFP. The 
broken lines show that the TFP or the residual is lower when h, is used 
instead of Lj given that more of the output per worker has been explained.

In these calculations the standard value of a = 1/3 is used, as done 
in Hall and Jones (1999) and McQuinn and Whelan (2006). However, the 
results were similar when alternative values, such as q = 0.4 were used, as 
done in Easterly and Levine (2001).

Table 6.2 shows the ratio of output per worker to that of the leader, for a 
selection of countries. The leader is the USA and it covers the entire sample. 
The sample is split into high, middle and low income countries and the Table 
shows that output per worker has been catching up in some countries, e.g., 
Ireland, Hong Kong and China. It also shows that some countries such 
as Italy, Mexico, Argentina, Japan and Kenya started to converge in the
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1970s and 1980s but then diverged again in the 1990s. Tliese countries are 
compared with the USA values in the same year, and therefore USA growtli 
needs to be considered. Over the sample the US experienced output per 
worker growth averaging 1.4 per cent per year. This implies that when a 
country converged with the US during this period, output per worker needed 
to be growing in excess of 1.4 per cent.

Tables 6.3 and 6.4 show the break-down of the productivity calculations 
for 2000 as ratios to the USA. The 58 countries are divided up into regional 
groupings: Europe, Australasia, the Americas, Africa and the Middle East. 
It can be seen that in the more develoj^ed countries TFP contributes more 
to output per worker growth-rates than in less develojied countries. This 
wo\dd imply that developed countries invest sufficiently in labour and capi
tal, and that their growth comes from how productively and efficiently this 
investment is used.

Hall and Jones concluded that differences in productivity (A or TFP) 
play a key role in the generation of output per worker differences across 
countries. They find fhaf fheir measure of producfivity is highly corre
lated with human capital accumulation and moderately correlated with the 
capital-output ratio. It is from this perspective that we examine what really 
affects productivity and exj)lore what merit there is in learning-type models 
explaining the differences across counfries.

6.4.5 Regression Specifications

There are six different specifications of the model tested in this section. They 
all represent variations of the learning model and the effect of institutions 
on TFP growth. The sample leaders used are the USA and an average of 
OECD members, i.e., all countries in the sample learn from these two leaders. 
While the USA does not always have the highest absolute TFP levels, it is 
still used as the global leader because it has managed to maintain consistent 
output per worker growth for much longer periods than any other country.

Given that unconditional convergence is low, and not all countries will 
converge on the USA or even on the OECD average, the sample is broken 
into regions which have their own local leaders. The regions are Australasia, 
Europe, The Americas and the rest of the world which is made up of Africa
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and tlie Middle East (see Table 2.14 in the Data Chapter). In none of the 
regions is there a single leader for the entire sample; the leaders change 
sporadically depending on who has the highest TFP levels in any given 
year. This incorporates the random disturbance term, £i{t), which allows 
the leader to change. The entire sample is then estimated allowing each 
country to learn from its regional leader, without causing sampling errors 
by running each of the regions separately.

The regression specifications will be discussed in discrete time as that 
is the format of the data. The first regression tests the pure learning effect 
on TFP growth as described in Equation 6.19. This is done by using the 
productivity gaj) between each country and the leader:

A log TFT,t = A, (gAPu) fit (6.38)

where the gap is defined as the difference between each country’s estimated 
TFP and the leader’s TFP;

GAP = (log TFF;T{ - log TFT,,i_i) (6.39)

The fraction of the gap that is closed each year is measured by the j)aranieter 
A,. Each country’s convergence speed is due to their ability to absorb and 
implement new technology and knowledge from the lead country. The error 
term is £,(. The gap can be lagged because the following country can only 
acquire technology from the previous periods. This is to incorporate R&D 
patents in the advanced country.

The rest of the regressions include institutions; the purpose of this is 
to determine the direct and indirect effects that institutions have on TFP 
growth. For example, if a following country were to implement a new health 
system that was learned about from the leader, there would be two different 
channels of influence. The direct effect is the benefit of the new system 
itself, while the indirect effect measures how much the gap is reduced and 
how much convergence occurred through learning and implanting this new 
system.

The second regression tests the indirect effect of institutions on TFP 
growth through the gap. The effect on the gap is measured by creating 
interaction variables, i.e., multiplying institutions by the gap. This test
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measures whether or not the institutions matter for learning speeds and 
convergence.

A \ogTFPu - /3i (gAPu) + 02 [iNSTu * GAPu) + eu (6.40)

where INST is a combination of institution indicators that measure govern
ment, citizens rights, trade, health, social and labour behaviour in a country. 
In this case A, becomes a function of the gap and the interaction variables.

A, = {0, + 02 * INSTu) (6.41)

The lower the A, the more slowly the country converges toward the leader 
of a given gap. This implies that the indirect effect of institutions should be 
negative, because if they are reducing the gap they are creating convergence, 
where Aj determines the speed of that convergence.

The third regression includes country-specihc factors as well as the indi
rect institution effect. This is to determine how much TFP growth should be 
assigned to country-s])<'( ific factors that cannot be; nu^asun'd. The purpose 
of this regression is to determine if the difference in global TFP growth is 
based on donuistic dittercuices or if they ar(' ('xi)lain('d by h'arning alone.

A log TFP,i = 01 (gAPu) + 02 [iNSTu * GAPu) + 03 (DUMMY0 + eu
(6.42)

It is important to return to the direct effect that institutions have on 
TFP growth as new policies and systems can have a significant influence on 
society. The fourth regression tests this direct effect, independently of the 
gap:

A log TFPu = 01 (gAPu) + 02 (INSTu) + Tt (6.43)

The fifth regression examines the combined direct and indirect effects of 
institutions on TFP growth. If they are not correlated the effect should be 
the sum of the direct and indirect effect. This will not be the case as there 
is correlation between the variables and this makes it difficult to attribute 
definite effects.

A log TFPu = 01 [gAPu) + 02 [iNSTu * GAPu) + 03 (INSTu) + Ut

(6.44)
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To romponsato for this correlation, joint significance tests are run to deter
mine if all of the variables are significant as a group rather than just looking 
at the individual institution’s effects.

Given that both the direct and indirect effects are potentially affected by 
country-specific factors it is important to test for this effect independently 
of other factors. The final regression therefore tests for the county specific 
effect on its own:

AlogTFTa = /?i (gAPu) + ft2 [DUMMY,) + at (6-45)

This will give an indication of how much TFP growth is due to internal 
factors in each country. These are things that would be difficult to replicate. 
While this chapter does not analyse any country specifically we can use 
Ireland as an example to explain the intuition behind this regression.

It is unlikely that other countries will be able to have the same growth 
rates for as long as Ireland because there were so many things that created 
its TFP growth. There were demographic changes, returns on previous 
investment in education, joining the European Union and attracting large 
quantities of FDl, etc. All of these factors could be replicated but the 
chances of them all coming together at the same time and having the same 
effect in another country is very slim. So how much of the Celtic Tiger was 
due to luck, domestic circumstance or implementation of better institutions? 
This chapter will attempt to determine these answers at a global rather than 
a country level.

6.5 Results

6.5.1 Summary Statistics

This section examines the relationship between the institution variables and 
the gap in TFP compared with the leader. The two global leaders used in 
this chapter are the USA and an average of OECD member’s TFP. Regional 
leaders changed over the course of the sample so there is no specific leader 
for any given region. This allows the leader in each respective region to 
change with all local countries learning from that year’s local leader. The 
coefficient of the TFP gap is A, which measures the fraction of the gap that
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is closed each year due to learning. It is therefore the convergence speed for 
the following country over the entire sample.

Figure 6.2 shows a selection of countries TFP gaps with the USA and 
how they have changed over time. The developed countries used are Canada, 
Finland, Ireland and the UK. Since the 1980s, Canada and Finland seem to 
have become less productive in relation to the USA. Ireland became more 
productive in the 1990s, while the UK has been performing consistently bet
ter than the USA since the early 1970s. The speed at which these countries 
closed this gap. A, was approximately 0.04 over the course of the sample.

The absolute gap between the Latin American countries and the USA has 
also been small but there is some evidence of divergence since the early 1980s. 
This Panel indicates that Argentina and Mexico were both more productive 
then the USA until the mid 1980s, i.e., they were more efficient in their use 
of resources; however, after 1980 they began to lose this relative efficiency. 
In other words, Latin America was not able to increase its productivity levels 
as rapidly as the USA. Argentina and Brazil convergence speeds are 0.11 and 
0.10, respectively, with Chile and Mexico at 0.06 and 0.03; unfortunately, 
these learning speeds ilo not appear to have had the expected theoretical 
effects of catch-up.

The size of the absolute gaps in Asia and Africa are quite similar and 
much larger then Latin America and the developed countries. In Asia a 
large portion of that gap has been closed in recent years. China for example 
has halved its gap with the USA, with the rest of Asia increasing their 
productivity levels by about 0.5. India, China and Korea had convergence 
speeds of 0.01, with Japan’s converging at a rate of 0.10.

Africa’s TFP levels have been relatively consistent with the USA over 
time. This does not mean that there has been no TFP growth in Africa, but 
that whatever growth has been over shadowed by growth in the USA TFP. 
The convergence speeds in these four African countries have also been very 
low, all less than 0.006.

6.5.2 Regression Results

Table 6.5 shows results from Equation 6.38 in the model. It measures the 
pure effect of learning on TFP growth over five year intervals. The five year
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time scale is standard in the literature and it is used to minimise disturbances 
in the data, that is, it focuses on longer term trends ignoring short term 
fluctuations such as the business cycle. Given that TFP is a residual the 
tends to be quite low.

In the global economy analysis, the TFP gap between the USA and all 
the other countries has a coefficient of 5.4 per cent on TFP growth. The 
five-year TFP growth rate used implies that every five years global learning 
speeds are about 5.4 per cent. This indicates that all countries in the sample 
are learning at this speed, however, this pure learning effect is weaker for 
OECD averages and local leaders.

The next regression tests Equation G.40 and the results are displayed in 
Table 6.6. It tests whether institutions matter for the speed of learning. 
The coefficient of the gap (A) measures the speed of convergence through 
learning. By interacting the institution variables with the gap the indirect 
effect of these institutions on TFP can be seen as they work through learning, 
i.e., the A defined in Equation 6.41. The shows that adding the institution 
variables to the regression only increases the fit of the model by 2 per cent.

Given that Table 6.5 claims that each country is learning at 5.4 per 
cent it is interesting to see how vastly different the learning speeds are once 
institutions are added. For example, Australia, Austria, Denmark, Belgium, 
Sweden and Canada all have learning rates greater than 13 per cent as shown 
by A in Table 6.3. This implies that they are learning at least twice as much 
as expected without institutions. On the other hand Mali, Senegal. Zambia 
and Mozambique all have learning speeds less than 1 per cent (Table 6.4). 
This indicates that there is a huge variation across countries in the quality 
of institutions and their effect on each country’s ability to learn.

It can also be seen that the interacted institutions do not have significant 
coefficients, which is most likely due to the correlation between them. This 
is not surprising, given that the probability of a country only having one 
good institution indicator is very slim. Therefore exclusion tests were run 
on the interacted variables and these tests showed that the variables are 
jointly significant at the 1 per cent level. These tests shows that institutions 
clearly affect the speed of learning which facilitates the catch-up shown in 
Table 6.5.
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The next step was to detenniiie how iimch of this convergence is doe to 
the direct effect of institutions on TFP growth and how much due to the 
gap. Table 6.7 shows the results from Equation 6.43 which indicate that 
there is a significant direct effect on TFP growth by institutions that is not 
related to the country’s ability to learn. The are slightly better; in the 
case of the USA it increases to 11 per cent, while the OECD and Local 
Leader regressions only increase to 9 per cent. However, these figures may 
be misleading because Tables 6.6 and 6.7 oidy examine one aspect of the 
effects of institutions at a time, that is either the direct or indirect effects.

To address this issue Table 6.8 shows both the direct and indirect effect of 
institutions on TFP growth. It finds that they both are important though it 
is difficult to determine which one is the most influential. This is because the 
correlation between the variables changes some of the signs and significance 
levels when direct and indirect effects are combined. After conditioning on 
the direct effect, there seems to be less evidence that institutions matter for 
learning speeds.

Equations 6.42 and 6.45 add country-specific dummy effects to the re
gression which have a significant effect on the ii^ as shown by the joint 
significant test displayed in Table 6.9. Country-specific factors alone ac
count for an ranging between 21 and 28 across regional and global levels. 
This indicates that there are systematic country differences in TEP that do 
not seem to have anything to do with institutions. However, once interacted 
institutions are added to the dummy variables, as in Equation 31, the value 
of R^ increase, to a range of 24 to 31.

6.5.3 Implication of Results

There are a number of reasons for these weak results. First, TFP is a residual 
and by its very nature is difficult to explain. Second, the institutions data are 
not time varying in their own right, although this is not a major issue given 
that implementing new institutions take time to have a significant effect. 
Third, the regions used are very broad and while there may be learning at a 
micro level it does not appear to be transferred to this regional level. That 
is a country may be more inclined to learn from a close neighbour or their 
dominant trading partner rather than the regional or global TFP leaders.
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Also given the strength of the eonntry-speeifie factors in explaining TFP 
growth, it should be noted that institutions are very difficult to measure and 
that Aceinogln et al. (2001) and Glaeser et al. (2004) stated this in their 
respective research.

For robustness these regressions were run using Gross National Product 
(GNP) rather than GDP and hours worked rather than labour as discussed 
above in the human capital estimations. The purpose of using GNP is to 
test what effect Foreign Direct Investment (FDI) has on TFP growth. There 
was practically no difference at a global level as would be expected given 
that global GDP equals global GNP. However, there was only a very small 
difference in regional markets which would suggest that GNP only really 
makes a difference at a country level, although the impact of FDI is beyond 
the scope of this chapter.

Substituting hours worked into the regressions could only be done for 
the 17 European countries in the dataset. The data were taken from the 
Groningen Growth and Development Centre but there was not enough cov
erage of the other regions to analyse them. The overall growth rates were 
left relatively unchanged althongh one or two countries changed position in 
their global ordering.

6.6 Conclusions

The purpose of this chapter is to examine the direct and indirect effects 
of institutions on Total Factor Prodnctivity (TFP) growth. It uses a basic 
absorption model which measures a following country’s ability to absorb 
knowledge and technology from the lead country.

In this chapter there are two global leaders, the USA and an average of 
OECD member countries. There are also four regions analysed: Australasia, 
Europe, The Americas and the ROW (which includes the Middle-East and 
Africa). There are no outright leaders in the regions so the leaders are 
allowed to vary over time. This indicates that it is possible for followers 
to overtake leaders depending on which country is more productive at any 
particular point in time. The regional leader regression is run over the entire 
sample with each country learning from its local leader, which prevents
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sampling errors.
The gap between the respective leaders and followers is generated us

ing TFP levels. The larger the gap the further behind the follower is and 
the more convergence it needs to catch-up. The coefficient on the gap, Aj, 
measures the fraction of the gap that is closed given its absorption ability.

The results show that despite the absence of unconditional convergence 
in the overall sample data, there appears to be some evidence that there is a 
tendency for poorer countries to catch-up with wealthier ones. The rate of 
this catch-up can be influenced by the quality of the country’s institutions. 
There is both a direct and indirect effect from institutions. The direct effect 
on TFP growth comes from the policies set by these institutions, while the 
indirect effect is administered through the gap between the leader and the 
follower, however, these effects are still relatively small.

The most interesting finding of this research is that country-specific fac
tors, which are not picked up by the institution variables used, have the 
highest explanatory power of all. This demonstrates that there is still a 
large random element in cross country TFP growth rates and convergence 
rates.
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Figure 6.2: TFP GAP with USA
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Table 6.2: Output per Worker: Ratios To U.S. Values

I960 1970 1980 1990 2000
USA 1.000 1.000 1.000 1.000 1.000

Ireland 0.426 0.498 0.641 0.668 0.881
France 0.622 0.766 0.879 0.907 0.824
Italy 0.536 0.722 0.880 0.841 0.758
UK 0.700 0.681 0.723 0.742 0.734
Canada 0.886 0.848 0.844 0.763 0.743

Hong Kong 0.264 0.409 0.605 0.802 0.750
Japan 0.304 0.542 0.708 0.773 0.664
Argentina 0.624 0.610 0.635 0.407 0.417
Mexico 0.385 0.423 0.494 0.346 0.293
Brazil 0.243 0.274 0.380 0.286 0.231

Romania 0.070 0.107 0.256 0.228 0.163
Cliina 0.026 0.024 0.031 0.053 0.100
India 0.060 0.064 0.069 0.083 0.090
Zimbabwe 0.146 0.153 0.162 0.141 0.109
Kenya 0.071 0.057 0.060 0.053 0.037
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Table 6.3: Contribution to Output per Worker 2000: Ratios to USA

YL HL KY^ A
Europe

Austria 0.871 1.013 0.630 1.365
Belgium 0.893 1.012 0.624 1.413
Switzerland 0.810 1.027 0.779 1.011
Denmark 0.752 1.009 0.749 0.995
Spain 0.661 1.008 0.512 1.283
Finland 0.674 1.018 0.754 0.878
France 0.824 1.010 0.595 1.372
U.K. 0.734 0.998 0.678 1.085
Greece 0.478 1.010 0.606 0.782
Ireland 0.881 0.989 0.649 1.374
Italy 0.758 1.012 0.495 1.514
Netherlands 0.845 1.009 0.668 1.254
Norway 0.953 1.012 0.949 0.991
Portugal 0.507 1.004 0.374 1.351
Sweden 0.694 1.009 0.888 0.775
Romania 0.163 1.010 0.693 0.232
Turkey 0.182 0.985 0.369 0.501

Australasia

Australia 0.754 1.009 0.798 0.936
China 0.100 0.992 0.418 0.241
Ilong Kong 0.750 1.005 0.689 1.083
India 0.090 0.961 0.367 0.255
Indonesia 0.116 0.988 0.364 0.323
Japan 0.664 1.028 0.712 0.907
Korea, Rep 0.456 1.018 0.787 0.570
Malaysia 0.401 0.996 0.557 0.722
New Zealand 0.611 1.008 0.907 0.669
Philippines 0.138 0.979 0.538 0.261
Sri Lanka 0.134 0.971 0.438 0.314
Thailand 0.162 1.020 0.439 0.362

U.S.A. 1.000 1.000 1.000 1.000
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Table 6.4: Contribution to Output per Worker 2000: Ratios to USA

YL HL KY^ A
The Americas

Argentina 0.417 0.994 0.604 0.695
Bolivia 0.107 0.970 0.407 0.272
Brazil 0.231 0.997 0.357 0.648
Canada 0.743 1.008 0.896 0.822
Chile 0.417 0.993 0.558 0.753
Colombia 0.210 0.978 0.379 0.565
Dominican Rep. 0.224 0.965 0.387 0.599
Ecuador 0.164 1.005 0.464 0.353
Jamacia 0.135 1.001 0.390 0.346
Mexico 0.293 0.993 0.477 0.617
Panama 0.280 0.991 0.558 0.506
Pern 0.166 1.000 0.517 0.320
Urnguray 0.356 0.986 0.512 0.705
Venezuela 0.267 0.996 0.411 0.653

Africa-Middle East

Egypt 0.178 0.941 0.381 0.496
Ghana 0.042 0.945 0.331 0.135
Israel 0.773 1.005 0.667 1.154
Jordan 0.182 0.985 0.520 0.356
Kenya 0.037 0.971 0.331 0.114
Mali 0.032 0.952 0.214 0.156
Mozambique 0.031 0.920 0.227 0.149
Malawi 0.026 0.949 0.274 0.100
Pakistan 0.100 0.971 0.269 0.384
Senegal 0.053 0.940 0.261 0.215
South Africa 0.295 0.962 0.556 0.551
Uganda 0.032 0.902 0.288 0.124
Zambia 0.031 1.006 0.401 0.076
Zimbabwe 0.109 0.984 0.372 0.297

U.S.A. 1.000 1.000 1.000 1.000

211



Table 6.5: Pure Learning Effect on TFP Growth

Dependent Variable: Five Year TFP Growth
USA OECD Average Local Leader

Five Yr GAP 0.054*** 0.046*** 0.034***
(0.00) (0.00) (0.00)

Observations 2542 2542 2542
0.049 0.038 0.031

Notes: Linear robust regression (Equation 6.38). Figures in brackets are standard 

errors, ^significant at 1% level; ** significant at 59c level: *** significant at 10%level
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Table 6.6: Interacted Institutions Effect on TFP Growth
Dependent Variable: Five Year TFP Growth

USA OECD Average Local Leaders
Five Yr GAP -0.205 -0.254 -0.366

(0.58) (0.52) (0.37)
Citizens Rights*GAP 0.034 0.053** 0.053**

(0.02) (0.02) (0.02)
Health Benefits*GAP -0.101*** -0.110*** -0.045

(0.03) (0.03) (0.02)
Labour Regulation*GAP 0.173 0.187 0.201*

(0.16) (0.15) (0.11)
Labour Regulation Sej^GAP -0.165 -0.185 -0.236*

(0.19) (0.19) (0.13)
Political Governnient*GAP 0.036** 0.030* 0.009

(0.01) (0.01) (0.01)
School Enrolhnent*GAP 0.001*** 0.000*** 0.000***

(0.00) (0.00) (0.00)
Social Benefits*GAP 0.046 0.048 0.019

(0.03) (0.03) (0.02)
Observations 2542 2542 2542
71*2 0.07 0.06 0.06

Notes: Linear robust regression (Equation 6.40) . Figures in brackets are standard
errors. *significaiit at 1% level; ** significant at 5‘X level; *** significant at 10%level
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Table 6.7: Institutions Effect on TFP Growth

Dependent Variable: Five Year TFP Growth
USA OECD Average Local Leaders

Five Yr GAP 0.102*** 0.093*** 0.083***
(0.00) (0.00) (0.01)

Citizens Rights 0.080*** 0.078*** 0.073***
(0.01) (0.01) (0.01)

Health Benefits -0.075*** -0.072*** -0.073***
(0.01) (0.01) (0.01)

Labour Regulation 0.104 0.110 0.137
(0.10) (0.10) (0.10)

Labour Regulation Sci -0.102 -0.118 -0.168
(0.11) (0.11) (0.11)

Political Governnient 0.009 0.009 0.015**
(0.00) (0.00) (0.00)

School Enrolhnent 0.001*** 0.001*** 0.001***
(0.00) (0.00) (0.00)

Social Benefits -0.031** -0.032** -0.035**
(0.01) (0.01) (0.01)

Observations 2542 2542 2542
0.11 0.09 0.09

Notes: Linear robust regression (Equation 6.43). Figures in l)rackets are standard 
errors, ^significant at 1% level; ** significant at 5% level; *** significant at 10%level
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Table 6.8: Interaction and Institutional Effects on TFP Growth

Dependent Variable: Five Year TFP Growth
USA OECD Average Local Leaders

Five Yr GAP -0.048 -0.212 -0.355
(0.55) (0.50) (0.36)

Citizens Rights*GAP -0.049 -0.037 -0.009
(0.03) (0.02) (0.02)

Health Benefits*GAP -0.038 -0.044 -0.011
(0.04) (0.04) (0.04)

Labour RegulatioiVGAP 0.509*** 0.616*** 0.551**
(0.17) (0.18) (0.17)

Labour Regulation Sq*GAP -0.409** -0.529** -0.512**
(0.20) (0.21) (0.20)

Political Governnient*GAP 0.034* 0.040** 0.002
(0.01) (0.01) (0.02)

School Enrolhnent*GAP -0.000 -0.000* 0.000
(0.00) (0.00) (0.00)

Social Benefits*GAP 0.056 0.060* 0.052
(0.03) (0.03) (0.03)

Citizens Rights 0.118*** 0.118*** 0.101***
(0.01) (0.01) (0.02)

Health Benefits -0.077*** -0.068** -0.077***
(0.01) (0.01) (0.02)

Labour Regulation -0.191* -0.252** -0.327**
(0.11) (0.12) (0.15)

Labour Regulation Sq 0.1473 0.185 0.272
(0.12) (0.13) (0.16)

Political Governinent 0.006 0.003 0.013
(0.00) (0.00) (0.01)

School Enrollnient 0.001*** 0.001*** 0.001***
(0.00) (0.00) (0.00)

Social Benefits -0.056*** -0.061*** -0.045**
(0.01) (0.01) (0.01)

Observations 2542 2542
0.12 0.10 0.10

Notes: Linear robust regression (Equation 6.44). Figures in brackets are standard 
errors. *signifirant at 1% level; ** significant at fi'/f level: *** significant at 10%level



Table 6.9; Joint SiKiiificance test on Institution Variables Global Leaders

Dependent Variable: Five Year TFP Growth
USA

Equ. Chi-Squared Significance
Interaction Institutions 29 0.07 42.97 0.000
Interaction Institutions with Dinnniies 31 0.31 62.87 0.000
Institutional Levels 32 0.11 156.38 0.000
Levels and Interaction Institutions 33 0.12 198.56 0.000
Country-specific Dummies 34 0.28 793.92 0.000

OECD Average
Equ. Chi-Squared Significance

Interaction Institutions 29 0.06 42.65 0.000
Interaction Institutions with Dummies 31 0.25 39.62 0.000
Institutional Levels 32 0.09 136.76 0.000
Levels and Interaction Institutions 33 0.11 181.51 0.000
Country-specific Dummies 34 0.23 675.10 0.000

Local Leader
Equ. /?2 Chi-Scjuared Significance

Interaction Institutions 29 0.06 51.09 0.000
Interaction Institutions with Dummies 31 0.24 54.00 0.000
Institutional Levels 32 0.09 131.42 0.000
Levels and Interaction Institutions 33 0.10 163.39 0.000
Country-specific Dummies 34 0.21 561.82 0.000
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Chapter 7

Conclusions

This thesis examines three distinct economic issues. First, an examination of 

the Irish pension system and honseliold pension participation is carried out. 

Second, household indebtedness in relation to tenure choices is explored. 

Third, a study of institutional effects on total factor profluctivity conver

gence between countries is undertaken. This thesis has led to a number of 

working papers that are published or forthcoming on the Central Bank of 

Ireland website as outlined in the Summary.

Pension Related Analysis
Chapter 3 and Chapter 4 examine the Irish pension system and households’ 

pension related decisions, respectively. Chapter 3 examines how the pen

sion system works and also the various options available to individuals. The 

chapter highlights current policy issues that need to be addressed before the 

national pension system can be considered sustainable. Chapter 4 analy

ses micro level household data in order to determine the factors that affect 

households’ decision to invest in a pension and also how much these house

holds choose to contribute to their respective pension schemes.

The findings in Chapter 3 reveal that Ireland is potentially facing a 

pension crisis on a number of fronts. First, the Government is facing a 

significant pension funding gap, as future PRSI contributions are unlikely 

to be sufficiently large to meet future State Pension obligations due to Ire

land’s ageing population and increased life expectancy. The Government is 

also faced with an increasing Public Sector Pension bill, due to increased
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public sector eiiiploynieiit, increasing public sector salaries and longer life 

expectancies. Second, companies offering defined benefit pension schemes 

are also being affected by higher salaries and increased life expectancies. 

However, changes in accounting standards and poor stock market returns 

have meant that providing defined benefit pension schemes has placed more 

pressure on companies than ever before. Third, individuals with defined 

contribution ])ension schemes have suffered significant losses on their retire

ment funds due to the significantly decreased returns on international stock 

markets. Individuals close to retirement are the most exposed to these losses 

as they may not have sufficient time to rebuild their retirement portfolio.

Notwithstanding these individuals, the primary problem currently im

pacting the pension industry is that nearly 50 jjer cent of workers have no 

private pension cover whatsoever. Individuals with no private pension de

pend entirely on the State Pension for their retirement needs, even though 

many of these individuals are aware that the State Pension is not suffi

cient to meet their desired standard of living upon retirement. Chapter 3 

highlights that, while a number of initiatives have been enacted in order 

to address the pension policy problem in Ireland, a great deal more needs 

to be done over the coming years to adequately mitigate the problem. Re

cent budgetary changes should to helj) address the problem, these changes 

include some standardisation across pension entitlements and the creation 

of the National Pension Reserve Fund to partially pre-fund the State and 

Public Sector ijensions. However, an area of key concern that still needs 

to be addressed with a great deal more rigour is pension coverage. Private 

pension coverage is important as it is necessary to supplement households 

State Pension entitlements to maintain their desired standard of living. In 

addition if the State Pension becomes too costly for the Government benefits 

may be reduced iii the long run, increasing the need for individuals to take 

control of their own retirement planning. The National Pension Framework 

Group proposed an auto-enrolment scheme that would significantly address 

this problem, subject to Irish economic conditions improving. An auto- 

enrolment scheme woidd significantly improve pension coverage in Ireland 

and would ultimately relieve some of the pressure on the State in the future.

Chapter 4 applies the Heckman model to micro level household data iii

218



ordor to detoniiino tho factors that affect households’ decisions to partici
pate in a pension scheme and subsequently the amount contributed to the 
pension scheme. Central Statistics Office household budget survey data are 
used. The data provide pension contributions made by both households and 
their employers during the survey year. The primary benefit of a Heckman 
model is that it allows both the decision to participate in a pension and 
the amount contributed to be analysed separately. The results in this chap
ter are similar to those in key international literature; it finds that personal 
characteristics such as age, sex, education and employment are the principal 
factors influencing in households' pension related decisions. When property 
and financial related variables are controlled for. jrersonal characteristics 
remain the key determinants in both stages of the model. The ability to de
termine the factors affecting households’ decision to participate in a pension 
scheme are important for policy makers as it facilitates more focused policy 
initiatives to increase pension coverage within the State.

Pension related work in progress includes an analysis of corporate expo
sures to defined benefit pension scheme deficits. In addition to this there 
may be scope to incorporate a pension related section into a "micro level 
household survey” currently being discussed by the Financial Stability De
partment in the Central Bank of Ireland; this proposed element is heavily 
derived from the finding within this thesis.

Household Tenure and Indebtedness
Chapter 5 examines household tenure trends in Ireland from 1980 to 2005. 
The findings reveal that the distribution of household tenure has changed as 
a result of social and demographic developments in Ireland. Additionally, 
financial market liberalisation, European Monetary Union membership and 
national housing policy have all played a significant role in higher property 
ownership and increased indebtedness in the State. A probit model is applied 
to the CSO Household Budget Survey (1988, 1994, 2000 and 2005) data in 
order to determine the factors that affect the probability of home ownership. 
The findings indicate that the principal factors driving home ownership are 
personal and family related variables. Low interest rates enabled households 
to service large mortgages, having less of an effect on the probability of home
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ownorshi]) over tlie period of examination. Thi.s finding may be derived from 
the fact that households erroneously believed interest rates would remain low 
over a long-term horizon.

Owing to increased household indebtedness, this chapter applies both an 
interest rate and unemployment shock to households holding a mortgage in 
the 2005 HBS survey. Projections towards 2007 and 2009 levels are made for 
these households before the respective stress-tests are applied. The findings 
of the stress tests reveal that households which purchased prior to 2005 (who 
have not changed their mortgage contracts) were able to absorb interest rate 
increases. However, prolonged unemployment shocks resulted in mortgage 
repayment burdens exceeding 65 per cent of disposable income. Notwith
standing the fact that household savings are likely to exist (allowing these 
households to supplement their income), it is likely that residential mortgage 
defaults will signihcantly increase if the recent growth in unemployment does 
not abate.

In relation to household indebtedness, further analysis focusing on the 
various i^olicy options for highly distressed households is in progress. Si)ecif- 
ically, it involves designing new innovative policy options that would allow 
distressed households to keep their homes, while at the same time reducing 
the risk of moral hazards. Such policy options are discussed in Browne, 
Kennedy and McGuinness(2011).^ Furthermore, analysis relating to both 
Mortgage Principal Forgiveness and Tracker Mortgages is currently under
way within the Central Bank of Ireland.

Institutions and Total Factor Productivity Convergence
Chapter 6 examines the direct and indirect effects of institutions on Total 
Factor Productivity growth. Institutions relate to a number of different 
country structures. These can include: government policies, health systems, 
corruption levels, education standards and labour regulation. This research 
analyses the effect of a country’s ability to learn and absorb new institutional 
models on economic growth. To do this the gap between the lead country 
and the follower is determined based on each countries technology level,

'Browne, F.. G. Kennedy and A. McGuinness (2011). “Policy Option for Highly Dis
tressed Households”. Central Bank of Ireland, Discussion Paper Series, forthcoming
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A. Two global leaders are assigned in this chapter, the United States and 
an average of OECD member countries. There are also regional leaders 
within the four regions analysed, regional leaders vary over time as no one 
country maintains the highest technology level A for the entire period. The 
coefficient on the gap between the leader and followers technology level A 
measures the fraction of the gap that is closed given absorption ability. The 
results indicate that there is some evidence that poorer countries will catch
up with wealthier ones, and that the rate of this catch-up can be affected 
by quality of a countries institutions. However, the country specific dummy 
variables still appear to have the highest explanatory power indicating that 
there is still a large random element to cross country TFP convergence and 
growth.
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