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Abstract 
This dissertation investigates religious differentials in the labour market, focusing on Catholics and 
Protestants in Northern Ireland. The conflict between these two communities led to the violent 
period known as 'The Troubles', which had significant economic implications. The Good Friday 
Agreement (1998) put an end to this conflict. This study investigates whether there is still a religious 
gap in the labour market 25 years after the GFA. To achieve this, the UK Labour Force Survey is used, 
where the primary empirical strategy is a difference-in-differences regression to evaluate the impact 
of GFA exposure to education by cohort on unemployment, income, and managerial status. The 
results indicate an unemployment and managerial status improvement for both religious groups. 
However, Catholics continue to face income inequality, which is likely due to occupational 
differences.  
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1. Introduction 

 
The phenomenon of religious conflicts has been detrimental to economic welfare across many parts 

of the world. A prominent example of such a conflict is Northern Ireland (NI), where the violent 

conflict between Catholics and Protestants, known as the Troubles, was brought to an end through a 

political process, the Good Friday Agreement (GFA) of 1998. The origins of this conflict were both 

political and economic, with perceived discrimination against Catholics in the labour market leading 

to inequality and mistrust between the two communities. Despite the ceasefire, Northern Ireland 

remains a deeply divided society, which is evident in several aspects, including the well-known 

Catholic-Protestant unemployment differential.  

The human capital theory, a fundamental concept in economics, posits that educational investments 

enhance an individual's human capital, leading to a lower risk of unemployment, higher earnings, 

and better job opportunities. This study builds on existing literature by investigating labour market 

differentials between Catholics and Protestants in Northern Ireland and makes the new contribution 

of assessing how an individual’s school education exposed to the GFA affects their labour market 

outcomes. 

Using the UK Quarterly Labour Force Survey, this study employs a double difference-in-differences 

model to estimate the causal effect of the degree of education exposed to the Good Friday 

Agreement between 2002 and 2020. Following Duflo's (2001) identification strategy, this method 

uses cohort analysis. Specifically, the study investigates the impact of the Good Friday Agreement on 

three labour market outcomes: unemployment, income, and managerial status, and the results are 

interpreted relative to Christians in England. Additionally, the study investigates the existence of 

discrimination through income decompositions under the Oaxaca-Blinder (1973) method. 

The study's results confirm the existence of a religious gap in labour market outcomes. Additional 

years of education exposed to the GFA improved both religious groups' unemployment and 

managerial role status, albeit modestly. However, each group experienced opposing effects on 



income; Protestants experienced a beneficial effect, whereas Catholics did not. Catholics 

consistently exhibited a lower mean income than Protestants, even for cohorts entering the labour 

force after the Good Friday Agreement. 

The findings of this research can inform a framework for policy intervention in future economic and 

political situations that involve discrimination and conflict. 

The paper will proceed as follows. Section 2 provides a background summary. Section 3 briefly 

overviews existing literature relating to labour market outcomes and discrimination. Section 4 

outlines the data and sample used in conjunction with descriptive statistics of the sample. Section 5 

discusses the methodology, empirical specification and limitations. Section 6 presents and discusses 

the findings while addressing the robustness checks. Finally, the paper concludes with Section 8. 

  



2. Background 

2.1 A Summary of the NI Labour Market History  
Previously a thriving industrial hub, Northern Ireland was a global leader in shipbuilding and textiles 

in the early twentieth century (McCreesh, 2023). However, in alignment with deindustrialisation, NI, 

like mainland Britain across the Irish Sea, experienced an economic downturn in the 1950s and 

1960s. Despite the rest of the economies adapting to the new post-industrial economic landscape 

and transitioning to high-tech production, NI failed to make this shift.  

During the period of economic change, simmering tension between Catholics and Protestants, 

rooted in cultural and political differences rather than religious ones, resulted in the outbreak of 

what became known as the Troubles. This violent conflict began with a Catholic Civil Rights march in 

1968 and ended with the Good Friday Agreement (GFA) in 1998, and this had a significant negative 

impact on the already struggling Northern Irish economy. Not only was there an apparent disparity 

between NI and the other parts of the United Kingdom, but there was also an economic divide 

within NI between Catholics and Protestants. This divide was reflected in labour market outcomes, 

with the well-known Catholic-Protestant unemployment differential being a prime example. The 

economic history of NI is so well intertwined with its political history.   

   

2.2 The Influence of Religion and Identity in NI  
The issue of religious differentials in employment outcomes has been at the forefront of a significant 

debate. The focus has been on identifying the main factors that lead to higher unemployment rates 

among Catholics. There are two main sides to the discussion, arguing that the gap is due to (i) group 

differences in economic characteristics, such as age, occupation, socioeconomic status, and 

education levels (Compton, 1981, as cited in Rowland et al. 2018), or (ii) discrimination against 

Catholics. This inquiry has sparked a vast body of literature and intense debate, however not much 

in recent years.  

Although religion is used to label the two conflicting communities, it was accepted that it was not 

the driving force behind their division. Instead, it was the identity associated with each group. In 



Northern Ireland, religious affiliation is a form of social identity, as it strongly influences political 

beliefs regarding identity's significant role in politics. Therefore, when approaching this dissertation, 

it is essential to consider identity's critical political role. In addition, religious identity can often act as 

a visual identifier, revealed by personal attributes such as name, school attended, and area of 

residence, among others (Trew, 1986 as cited in Rowland et al. 2018), providing insight into an 

individual's cultural and political background. As a result, it can be used as grounds for 

discrimination. Whilst there has been research into the variations in characteristics between 

Christian denominations, such as, for example the Protestant work ethic (Weber, 2013), this 

dissertation will focus more on the role of identity in politics and its subsequent economic 

implications, assuming that characteristics such as those discussed by Weber are not pertinent here.  

An added element of this dissertation addresses discrimination using income decompositions. Like 

other discrimination studies, its specific impact on labour market differences cannot be accurately 

quantified solely through observational data.   

   

2.3 The Good Friday Agreement and Education  
The Catholic civil rights movement aimed to achieve equal opportunities in employment, housing, 

education, and other areas of society. The violent conflict of the Troubles cost more than 3,500 lives, 

but the signing of the GFA in 1998 ended the worst of the violence. The Agreement, built on anti-

discrimination legislation, was a major development in the peace process. It established a power-

sharing arrangement in Northern Ireland and provided a framework for peace and prosperity.   

Despite the widespread optimism following the GFA, the deep-rooted sectarian conflict continues to 

impact NI. This division is most evident in the education system, which stays divided between 

Catholic and Protestant communities despite the peace agreement being over two decades old. A 

distinctive feature of NI's education system, making it unusual to the rest of the UK, is the 

segregation of schoolchildren based on religion. While integrated schooling has gradually increased 

since then, the segregated approach still dominates the system.   



The Agreement is comprised of three strands, including the establishment of the British-Irish Council 

(BIC), which committed to working towards cooperation on issues such as education. Incentives to 

encourage integrated education to work towards reconciliation were also included in the Agreement 

(Evans, 2023). While the GFA was not a direct education policy, it had the potential to positively 

impact the Northern Irish education system alongside the broader aim of peace.  

  

 

  



3. Previous Literature  
Previous studies have revealed the extent of religious inequality present in various sectors of the job 

market. Early literature used Census data for analysis, such as Aunger (1975), Osborne (1978), and 

Borooah (1999). Data from the 1971 Census indicated a significant inequality in unemployment 

between male Catholics and Protestants. The ratio was 2.6:1, with 17.3% of male Catholics and 6.6% 

of male Protestants unemployed (Osborne, 1978), which can be compared to the 1970 black/white 

unemployment rate in the US, which was 2:1 (Fairlie & Sundstrom, 1999 as cited in Rowland et al., 

2018). There has been extensive research on the relationship between occupational class and 

religious denomination in Northern Ireland. In the 1960s and 70s, data showed that Protestants 

were more likely to work in skilled labour while Catholics were more likely to work in unskilled 

labour (Aunger, 1975). Osborne (1980) found similar results and highlighted the 

underrepresentation of Catholics in higher-status positions, particularly in the managerial category. 

Throughout the 1970s, 80s, and 90s, the unemployment rate for Catholics remained higher than that 

for Protestants, although the overall unemployment rate decreased significantly by more than half 

during this time (Breen, 1998).  

  

Recognition of the Catholic-Protestant divide sparked the implementation of equality legislation to 

address discrimination in the labour market. Also, it led to discussions about the root causes of the 

divide, whether this religious divide was due to (i) economically relevant characteristics or (ii) 

discrimination against Catholics. Public policy ensures equal treatment for all individuals, regardless 

of gender, ethnicity, religion, or race. Studies such as Borooah et al. (1995) and Blackaby et al. (2008) 

have primarily employed the methodology developed by Oaxaca (1973) in his novel study on wage 

differences between men and women in urban labour markets. However, these authors, and many 

others who use this methodology, stress that an unexplained gap in unemployment rates between 

Catholics and Protestants should not automatically be attributed to discrimination, and thus their 

findings should not be considered definitive.  



The Catholic-Protestant employment differential is well known and can be a helpful indicator of the 

welfare differences between these two groups. To gain further insight into the income differences 

between these two communities, Borooah et al. (1995) use the methodology of Oaxaca (1973) to 

investigate Catholic-Protestant income inequality. The study considers two possible factors: (i) 

higher unemployment rates among Catholics or (ii) lower overall incomes of Catholics, even among 

those who are employed. The sample for the Oaxaca decomposition contained 685 individual 

earners over a 2-year period, of which 252 were Catholics and 433 were Protestants. The study 

focused on the head of the household's income at the family household level. It revealed that 99 per 

cent of total inequality among individuals in the employed category was due to income differences 

within the separate subgroups of employed Catholics and employed Protestants, with only 0.5 per 

cent due to mean income differences between the two groups. The findings for economic status 

were similar. The study also found that the primary drivers of income differences between Catholics 

and Protestants were differences in educational attainment and gender. The paper concluded that 

labour market discrimination is at the root of income differences between Catholics and Protestants 

and that eliminating Catholic-Protestant income differences would not have a significant impact on 

overall inequality due to greater inequality within each community.  

   

Blackaby et al. (2008) analyse the effect of the Good Friday Agreement (1998) on employment 

discrimination against Catholics in Northern Ireland. Using data from the Northern Ireland Quarterly 

Labour Force Survey from 1995 to 2005, they estimate logit models and follow the methodology of 

Oaxaca and Ransom (1994) to decompose earnings functions to separate differences in employment 

into components attributed to characteristics and coefficients. The study found that the position of 

Catholics in the labour market relative to Protestants improved, and over time, the employment rate 

gap declined. By modifying a time-wise decomposition set out by Smith and Welch (1989), they 

analysed the change in relative employment performance of Catholics and Protestants before and 

after the GFA. The results of this method showed that all the components of the male 



decomposition favour Catholics, indicating that male Catholics experienced an improvement in 

employment-related characteristics and benefits relative to Protestants. This reduction in the gap 

could be the result of legislation and social activism aiming to decrease discrimination against 

Catholics after the GFA. However, the study notes that despite the focus on anti-discrimination laws 

post-GFA, the primary reason for the employment gap remains the differences in factors that boost 

employment opportunities, indicating that Catholics may still be experiencing unequal opportunities 

in the labour market.  

  

Heath and Martin's (2013) paper explores whether religious affiliation can explain 'ethnic' 

inequalities in the labour market. Many studies focus on overall differences in outcomes such as 

unemployment rates, economic activity, employment, income or access to higher-level occupations. 

However, when comparing these outcomes for different ethnic groups with the white British 

majority, these comparisons still show significant differences between the groups. Even after 

controlling for factors that may affect the differences between the groups, there are still 

unexplained differences generally referred to as 'ethnic penalties' (Heath & Martin, 2013). Religion, 

in addition to ethnicity, may play a role in determining labour market outcomes. Specifically, their 

research highlights a significant "Muslim penalty" concerning economic activity and unemployment. 

This suggests that Muslims in Britain may potentially experience the equivalent of what in NI is 

called the 'chill factor', feeling unwelcome in some establishments and, therefore, not applying for 

jobs. However, this study does not delve into the mechanisms behind this phenomenon.  

Borooah (1999) coined the term 'religion penalty' to describe the occupational discrimination faced 

by Catholics and Protestants in NI. Using regression and simulation-based model approaches, he 

cautioned that the simulation model should be approached with care. For the regression-based 

models, he developed a multinomial logit model to analyse the connection between religion and 

occupational success, using 1991 Census data. The study finds that Catholic men were 

disproportionately represented among the unemployed and underrepresented in professional and 



managerial roles due to religious bias – the 'Catholic penalty'. This bias persisted even when 

accounting for their qualifications, indicating discrimination based on their religious identity.   

  

Rowland et al.'s (2018) study investigates the evolution of Catholic-Protestant labour market 

inequality in NI using a broader observation period relative to the other papers discussed here, from 

1983 to 2014. The motivation for this study stemmed from existing evidence that ethnic and 

religious differentials in the labour market within many countries have remained persistent even 

after policy implementation to address them. The study found a decline in the religious labour 

market differential in NI over the years and further assessed the factors that contributed to this 

decline, including the Good Friday Agreement (1998), the introduction of the Fair Employment 

Legislation, an increase in hidden unemployment and other major structural changes in NI. The 

research presents empirical evidence that indicates a decline in the religious unemployment gap, 

particularly for males. However, Armstrong (1999) suggests that official unemployment figures are 

unrepresentative of the true extent of unemployment, as they do not account for long-term 

sickness, early retirement and participation in government employment and training schemes. 

According to Armstrong's findings, when accounting for the hidden component of joblessness, total 

male unemployment in NI is more than a third higher than official reports suggest. According to 

Rowland et al. (2018), the gap in unemployment rates was significant in 1991 and the years leading 

up to it, but it notably decreased by 2001, with little change after that. However, it was evident by 

2011 that unemployment inequality had not been eradicated. The study suggests that changes in 

observable characteristics, the growth of industries that do not primarily employ Protestants, higher 

education levels among the NI workforce in general, and the consecutive enactments of equality 

legislation likely contributed to the changes observed (Rowland et al., 2018).  

  

However, turning to the focus of this paper, education has been extensively researched in terms of 

labour market outcomes. As an essential element of human capital, lower education levels within a 



group could result in being disadvantaged in the labour market. Chen & Wu (2007) find that, in the 

context of China, the development of education is beneficial to the increase in the employment rate. 

Similarly, Jamison et al. (2007) show that higher levels of education quality led to increased national 

income growth rates. O'Neill (1995) conducts a cross-country analysis and finds that, for developed 

countries, convergence in education levels within a country leads to a reduction in income 

inequality. In Duflo's (2001) research, the impact of policy implementation on earnings was 

investigated in the context of school construction in Indonesia between 1973 and 1978, using 

extensive cross-sectional data. The interactions between the variables denote the individual’s age at 

the first treated year in 1974, and the program’s intensity in their birth region. After controlling for 

region and cohort of birth fixed effects, the interactions are considered potentially exogenous 

variables. These interactions serve as instrumental variables in the analysis of wages. The findings 

indicate that for every new school built per 1,000 children, there was an increase of 1.5 to 2.7 per 

cent in earnings for the first fully treated cohort. Card and Krueger (1992) use similar methods to 

assess the impact of school quality on the economic benefits of education, finding that when 

controlling for state-fixed effects, there are significant positive effects of school quality on both the 

average years of schooling and the mean earnings of students.  

 

There is a lack of literature surrounding the religious unemployment gap since the GFA, perhaps due 

to the assumption that the religious unemployment gap would continue to lessen with time. 

Rowland et al. (2018) is one of the more recent studies. While many studies were conducted before 

the GFA in 1998, many were conducted during the height of the Troubles, and the Catholic-

Protestant labour market differential was widely known. While some research has been undertaken 

to assess the impact or 'success' of the GFA, including Rowland et al. (2018) and Blackeby et al. 

(2008), there has been little exploration into the intricacies of the Agreement and what labour-

efficient performance characteristics it may have improved. 



The relationship between education quality and earnings is a primary concern for development 

economics; previous research has shown that education expansion has positive effects on growth 

and equality of opportunity (Battiston et al., 2014). Rowland et al. (2018) suggest that educational 

achievement could contribute to the differences in labour market outcomes. There has been much 

research on the impact of school quality on labour market outcomes, such as Duflo (2001), Card and 

Krueger (1992), Chen & Wu (2007), Jamison et al. (2007), and O'Neill (1995). This dissertation has 

two aims. The first is to explore how education exposure to the GFA has impacted labour market 

outcomes, particularly unemployment, earnings, and managerial status, and whether it favours 

Catholics. The second aim is to investigate Catholic-Protestant income differences using more recent 

and extended data from 2002 to 2020, utilising the methodology of Oaxaca-Blinder (1973).   

 

  

  

 

  



4. Data  

4.1 Sample and Data Source  
The data is sourced from the UK Labour Force Survey (LFS), the UK's largest household survey, 

providing quarterly official employment and unemployment figures. This survey constitutes a 

sizeable random sample of UK individuals, including approximately 60,000 households and over 

155,000 individuals (ONS, 2022). It operates on a system of five waves each quarter, with around 

12,000 households interviewed across five consecutive quarters. The LFS provides variables on 

earnings, employment status, and socio-economic attributes, including age and marital status. 

 

According to the International Labour Organisation (ILO) definitions, the workforce is categorised 

into three main groups: employed, unemployed, and economically inactive (ILO, 2022). An individual 

is considered employed if they engaged in any paid work during the week of the survey, were 

temporarily absent from their job, or participated in a government-run employment or training 

program. An individual is considered unemployed if they are jobless, available to start work within 

two weeks at the time of the survey and have either actively sought employment in the past four 

weeks or are waiting to start a job they have already secured. Individuals who do not fit into either 

of these categories are considered economically inactive. This category usually includes retirees, 

individuals with long-term illnesses or disabilities, and most full-time students. Economic inactivity is 

not included in this analysis. 

 

The sample is limited to working-age individuals, with men aged 16-64 and women aged 16-591. The 

LFS is UK-wide, but this sample excludes Scotland and Wales, making the sample exclusive to NI and 

England. Non-Christian individuals or those who did not state their religious denomination are 

excluded. Therefore, the sample consists of only Christians in England and Catholics and Protestants 

in NI. 

 
1 There was a state pension age change for women from 2010 to 2020, increasing from 60 to 65 and for men to 
65 plus. However, for consistency, the sample remains restricted to the previously stated ages 



Additionally, those who did not respond to economic activity prompts are excluded. These 

adjustments result in a pooled cross-sectional dataset from 2002 to 2020 with 2,785,427 

observations. However, there are some concerns about data availability, as the question of religion 

was not introduced in England until 2002, which limits the use of England as a control group. Care is 

taken when analysing quarter-specific questions, as the LFS has been run on calendar quarters since 

2006 and, before that, seasonal quarters. 

 

4.2 Variables  
Table 1 describes the variables used in this analysis, Table 2 shows the summary statistics, and Table 

3 defines the cohorts.   

 

Outcome Variables  

This study focuses on three outcome variables. The primary outcome variable is unemployment 

status. This variable is defined per the International Labour Organisation (ILO) definition stated in 

Section 4.1. The second outcome variable is gross income, which is in logarithm form for a 

straightforward interpretation. The third is managerial status.  

 

Explanatory Variables  

For Northern Ireland, religious denomination is denoted by the variable Religion. The variables 

Catholic and Protestants equal one for their respective denominations and 0 for otherwise (for 

example, Catholic equals one if the individual identifies as Catholic, and equals zero if they identify 

as Protestant or Christian in England). As a result, the DID analysis is relative to the control group of 

Christians in England. The Protestant group includes Presbyterian, Church of Ireland, Methodist, and 

other smaller denominations. In England, individuals are not asked to specify their Christian 

denomination. Therefore, the variable only indicates "Christian". For clarification, Christian 

encompasses Protestant, Catholic and other Christian denominations. As previously mentioned, 



individuals with no religion, no stated religion or a non-Christian religion are excluded from both NI 

and England. 

Additionally, the term "Protestant" is not recognised in the LFS. Instead, the options include 

Presbyterian, Church of Ireland, Methodist, and "other." Thus, "Protestant" is a derived term used in 

this analysis to encompass all these denominations. 

 

Control Variables  

Previous literature has shown that the control variables outlined in Table 1—sex, age, education, 

and marital status—collectively impact labour market outcomes. Therefore, they are used as control 

variables in this study.  

The education variable has been derived from a LFS variable which indicates the age at which an 

individual completed full-time education. It is assumed that individuals who completed full-time 

education at 18 years or older have completed 14 years of education, while those who completed 

education at a younger age have completed fewer years.  

 

Time Indicator Variable  

This study aims to gauge the effect of GFA exposure to education on labour market outcomes. 

Instead of a binary variable that distinguishes pre- and post-policy intervention, a continuous 

variable called Degree of Exposure indicates the degree of GFA exposure based on the years an 

individual has spent in education since 1998 when the GFA was implemented. This variable is 

calculated by assuming all individuals complete 14 years of education from ages 5 to 18. Variables 

that indicate the year of birth and age in the survey year are used to derive this variable. The degree 

of exposure is expressed as the proportion of education years post-GFA out of the total fourteen 

years. The variable ranges from zero to one, where zero indicates no exposure (education ended in 

1998 or before), and one indicates full exposure (education started after 1998). Values between zero 

and one indicate partial exposure, corresponding to the number of education years post-GFA.    



Table 1. Variable Descriptions  

Religion   = 1 if Catholic  
= 0 if Protestant  

Catholic  = 1 if Catholic  
= 0 otherwise  

Protestant  = 1 if Protestant  
= 0 otherwise  

Degree of 
Exposure  

Measures the degree of GFA exposure   
to education in no. years and ranges from 
0 to 1 

Unemployed  = 1 if unemployed  
= 0 otherwise  

Manager  = 1 if holds a managerial or supervisory 
role  
= 0 if otherwise  

Log (Gross Income)  The logarithm of gross income  

Sex  = 1 if male  
= 0 if female  

Marital Status  = 1 if married  
= 0 if otherwise  

Age  Working age 16-64 for men and 16-59 for 
women 

Education  No. years of school education  

Note: The Religion variable includes only those in Northern Ireland 

  



4.3 Descriptive Statistics  
This section presents descriptive statistics of the sample.  

Table 2. Summary Statistics              

Variable  Obs  Mean  Std. dev.  Min  Max  

Religion  208,556  .4433773  .4967847  0  1  

Catholic  2,785,427  .0331974  .1791518  0  1  

Protestant  2,785,427  .0416766  .199849  0  1  

Degree of Exposure  2,785,427  .1198064  .2675154  0  1  

Unemployed  2,785,427  .0395763  .1949617  0  1  

Manager  1,828,661  .3839372  .486343  0  1  

Log (Gross Income)  485,337  8.052368  2.015025  0  11.51283  

Sex  2,785,427  .4900627  .4999013  0  1  

Marital Status  2,785,410  .5311958  .499026  0  1  

Age  2,785,427  40.82232  13.18946  16  64  

Education  2,581,333  12.75643  1.176964  1  14  

No. of observations   2,785,427         

 

Note: The sample composition is based on cohort. The graduation year is derived from the year of birth and assumes that 
all individuals complete 14 years of school education, thus graduating from secondary school at age 18. These cohorts are 
pooled into five years. 

 

The proportion of the sample representing Northern Ireland is relatively small, making up just 7.5% 

of the total sample size. This is representative of the NI England population ratio (Park, 2022). While 

there are some missing values for income, this is due to the exclusion of data for the unemployed. 

Table 3. Cohort Summary              

Cohort Pooled by Graduation 
Year   

Catholics (NI)   Protestants (NI)   Christian (Eng)   Total   

1963-1967 (1) 2,987   4,978   171,386   179,351   

1968-1972 (2) 5,505   8,015   235,317   248,837   

1973-1977 (3) 8,215   11,603   300,414   320,232   

1978-1982 (4) 10,716   14,600   351,134   376,450   

1983-1987 (5) 11,034   14,632   343,754   369,420   

1988-1992 (6) 10,373   13,532   286,587   310,492   

1993-1997 (7) 10,004   11,249   226,121   247,374   

1998-2002 (8) Partially Exposed  10,669   11,077   216,436   238,182   

2003-2007 (9) 10,084   10,839   195,154   216,077   

2008-2012 (10) 6,409   7,401   116,067   129,877   

2013-2017 (11) Fully Exposed   3,677   4,258   55,778   63,713   

2018-2022 (12) 1,815   1,982   18,282   22,079   

Total   92,469   116,087   2,576,871   2,785,427  



Additionally, there are a few missing observations for education, with an average of approximately 

12.8 years of education completed.  

Of the NI sample, there is a relatively even split between Catholics and Protestants, with Catholics 

making up 44.33% and Protestants comprising 55.67%. This is fairly reflective of the NI population, 

as shown in the 2011 NI Census, where 45% were Catholic and 48% were Protestant, other Christian, 

or Christian-related denomination (NISRA, 2011).    

Given that age is a key factor in the analysis, the sample is divided into several cohorts based on 

graduation year (derived from age), summarised in Table 3.  

As illustrated in Table 3, the sample is not split completely evenly between cohorts and groups 

(Catholics and Protestants in NI and Christians in England). The oldest and youngest cohorts have 

smaller sample sizes.   

  



5. Methodology 

5.1 Identification Strategy 

This study aims to assess the impact of education exposed to the GFA on labour outcomes and its 

differential impact on Catholics and Protestants. This is executed through cohort analysis inspired by 

Duflo's (2001) identification method. The research also explores the impact of the policy on various 

cohorts based on their age relative to the policy implementation. Typically, children in Northern 

Ireland attend school between the ages of 5 and 18. By using age and assuming an average school 

completion age of 18, we can derive an individual's graduation year and group cohorts by school 

graduation year. All children born before 1980 were 18 or older in 1998 when the Good Friday 

Agreement was signed and therefore were not exposed. The cohort that graduated in 1998 is also 

considered unexposed since the Agreement was signed in April of that year, and schools finish for 

the academic year in June. As the policy is expected to be a gradual implementation, 1998 graduates 

are considered with the rest of the unexposed cohorts. For younger children, the exposure to the 

policy is an increasing function of their date of birth (Duflo, 2001), indicating that the policy's effect 

should be negligible for children aged 18 or older in 1998 and increasing for younger children.   

While Duflo's paper focuses mainly on Instrumental Variable (IV) estimation, this study instead uses 

DID methodology for policy evaluation by comparing changes over time between the treatment and 

control groups.   

Furthermore, income decompositions are performed using the Oaxaca-Blinder (1973) methodology 

to explore the possibility of discrimination in the labour market. 

 

5.2 Model 
The following section will outline the DID estimation strategy and its assumptions. 

Differences-in-Difference Model: 

Difference-in-differences estimation methods are commonly employed to identify and estimate the 

average impact of treatment on individuals who change from being untreated to being treated. In 

this study, the DID model is used to evaluate the causal effect of the Good Friday Agreement’s 



exposure to education on labour market outcomes between Protestants and Catholics in Northern 

Ireland. The DID estimation strategy requires several assumptions: 

 

First, DID strategies require observing units over time, both before and after they receive treatment 

(Callaway, 2023). In this study, the treated groups are Protestants in NI and Catholics in NI, while the 

control group comprises Christians in England2. The average treatment effect of the policy can be 

obtained by comparing the estimates of the two treatment groups to the control group. 

Second, the main identifying assumption of DID analysis is the parallel trends assumption, which is 

vital for ensuring internal validity. Essentially, this assumption states that in the absence of exposure 

to the treatment, the outcomes for the treated group should follow the same path as the outcomes 

the untreated group experienced (Callaway, 2023). This is a critical concept to remember when 

examining the outcomes for Catholics in NI, Protestants in NI, and Christians in England concerning 

the GFA policy. While testing this assumption for Christians in England may be challenging since they 

are only observed after the policy is implemented, pre-trends can be examined to support this 

assumption. This assumption is tested using pre-trends and is outlined in section 5.3. 

Third, DID allows for the consideration of heterogeneity in treatment effects. This means that the 

impact of the exposure may vary across different units across various time periods, and in terms of 

the duration of exposure to the treatment (Callaway, 2023). 

 

The DID approach offers several valuable advantages by deducing the distinction between the 

control group pre- and post-policy implementation from the disparity between the treatment groups 

pre- and post-policy implementation. This method utilises multiple time periods, diverging from the 

conventional pre- and post-structure with only two time periods, and instead involves the level of 

exposure each year after the intervention as the DID time indicator. 

 
2 Treated and exposed are used interchangeably in the Section 5, however the rest of the paper refers to the 
treatment groups as exposed groups 



5.3 Empirical Specification 
The following section outlines the econometric specification of the model. 

Linear Regression Model: 

The following equation is estimated as a Linear Regression Model and is used as a basis for the 

following analysis: 

𝑦𝑖 = 𝛼 + 𝛿𝑐𝑖 + 𝛽𝑿𝑖 + 𝜀𝑖,      ⅈ = 1, … , 𝑛.    

(1) 

Where 𝑦𝑖  is the outcome variable for individual ⅈ (for example equals 1 if individual ⅈ is unemployed 

and 0 otherwise), 𝑐𝑖 is equal to 1 if Catholic and 0 if Protestant, and 𝑿𝑖 is a set of observed control 

variables as set out in Table 1. 𝛼 is a constant term, and 𝜀𝑖  is the error term, which captures 

idiosyncratic changes in the dependent variable.  𝑛 is the number of observations in the sample. 

 

Differences-in-Differences Specification: 

The DID regression model is as follows: 

𝑌𝑖𝑐𝑡 = 𝛼 + 𝛽1𝐸𝑥𝑝𝑐 + 𝛽2𝐶𝑎𝑡ℎ𝑖 + 𝛽3𝑃𝑟𝑜𝑡𝑖 + 𝛽4(𝐸𝑥𝑝𝑐 × 𝐶𝑎𝑡ℎ𝑖) + 𝛽5(𝐸𝑥𝑝𝑐 × 𝑃𝑟𝑜𝑡𝑖) + 𝑿𝑖 + 𝛿𝑐 + 𝛾𝑡

+ (𝐶𝑎𝑡ℎ𝑖 × 𝑡) + (𝑃𝑟𝑜𝑡𝑖  ×  𝑡)  + 𝜀𝑖𝑐𝑡 

(2) 

𝑌𝑖𝑐𝑡 is the outcome variable for individual ⅈ for cohort 𝒄 at time 𝒕. The outcomes include 

unemployment, log of gross income and managerial status. Unemployment and managerial status 

are dummy variables indicating whether the individual ⅈ in cohort 𝒄 at time 𝒕 is unemployed or not, 

or has managerial status or not, respectively. 𝐶𝑎𝑡ℎ𝑖 is used to identify Catholic individuals, and 𝑃𝑟𝑜𝑡𝑖 

is used to identify Protestant individuals, both binary variables. 𝐸𝑥𝑝𝑐 is a continuous variable used to 

indicate the degree of exposure a cohort's education received to the GFA, ranging from zero to one, 

zero prior to 1998 and 1 being all 14 years of education exposed to the GFA. This is used instead of a 



standard dummy variable to enable the effect of the GFA exposure to education to vary over time 

and, therefore, observe dynamic effects. 𝑋𝑖  is a set of demographic controls including sex, education 

and marital status. δc is cohort fixed effects, which control for time-invariant heterogeneity between 

cohorts that could influence the effect of the GFA. 𝛾𝑡 is time (survey year in NI) fixed effects that 

controls for contemporaneous shocks common to all individuals. (𝐶𝑎𝑡ℎ𝑖 × 𝑡) and (𝑃𝑟𝑜𝑡𝑖  ×  𝑡) are 

group-specific linear trends. 𝛼 is a constant term, and 𝜀𝑖𝑐𝑡 is the error term, which captures 

idiosyncratic changes in the dependent variable. Therefore, 𝛽4 and 𝛽5 are the DID coefficients of 

interest, which capture the average treatment effect of an additional year of education exposed to 

the GFA on Catholics and Protestants in NI. They are equal to the causal effect of being exposed to 

the treatment. This interpretation relies on the identification assumption that there are no omitted 

time-varying and cohort-specific effects correlated with the program. 

 

To estimate cohort-by-cohort contrasts and test the plausibility of the parallel trends assumption via 

leads and lags, equation (2) is altered and estimated in the following way: 

𝑌𝑖𝑐𝑡 = 𝛼 + ∑(𝐶𝑎𝑡ℎ𝑖  × 𝑑𝑖𝑐)𝛽1𝑐

12

𝑐=1

+  ∑(𝑃𝑟𝑜𝑡𝑖  × 𝑑𝑖𝑐)𝜂1𝑐 +  𝑿𝑖 + 𝛿𝑐 + 𝛾𝑡 + (𝐶𝑎𝑡ℎ𝑖 × 𝑡) + (𝑃𝑟𝑜𝑡𝑖  ×  𝑡) +

12

𝑐=1

𝜀𝑖𝑐𝑡 

(3) 

There is a testable restriction on the pattern of coefficients 𝛽1𝑐 and 𝜂1𝑐 . Because cohorts who 

graduated in 1998 or before did not benefit from the program, the coefficients should be 0 for c<8 

and start growing in magnitude for c greater than some threshold (the oldest age at which an 

individual could be exposed to the policy and still benefit from it). 



Figures 1 and 2 plot the coefficients of the likelihood of unemployment for each cohort from the 

leads and lags regression. The cohorts are defined in Table 3.  

Figure 1: 

Figure 2: 

 



The y-axis represents the likelihood of unemployment, with positive values indicating higher-than-

average outcomes and negative values indicating lower-than-average outcomes. The data points 

indicate the average outcome for each cohort, while the vertical lines through each data point 

represent the confidence intervals or the range of statistical uncertainty around the estimate. The 

green line indicates the policy intervention and the cohorts after this line are partially exposed. The 

cohorts after the red line indicate fully exposed cohorts. 

The pre-intervention trends appear reasonably flat and close to zero, with minor violations of 

parallel trends. Notably, the impact of the policy intervention is observed mainly in the fully exposed 

cohorts, with the youngest cohort (cohort 12) benefitting the most from the GFA.  

Despite the unusual observed positive estimates for different cohorts (cohort 10 for Catholics and 

cohort 11 for Protestants), which are likely due to effects that the survey year fixed effect, cohort 

fixed effects, or linear trends failed to capture, the results of this analysis provide valuable insights 

into the dynamic effects of the Good Friday Agreement on unemployment likelihood. Additionally, 

the younger cohorts have wider confidence intervals, suggesting more uncertainty about the 

estimate. However, all Catholic coefficients are statistically different from zero for the fully exposed 

cohorts after the graduation year 2013, and the Protestant coefficient of the youngest cohort, 

graduating after 2013, is statistically different from zero.  

Furthermore, the leads and lags plots for unemployment and the logarithm of gross income (Figures 

3 and 4 in the Appendix) provide a reasonable case for the parallel trend assumption to hold as the 

plots are fairly flat and close to zero before the GFA. The managerial status plots (Figures 5 and 6 in 

the Appendix) are noisy and exhibit more significant variation from the trend, hence yielding less 

robust results for the parallel trend assumption. 

Overall, this analysis contributes to a better understanding of the impact of the Good Friday 

Agreement on the selected labour market outcomes, highlighting the importance of considering the 

timing and extent of exposure to the policy in determining its effectiveness. 



The Decomposition of Wage Differentials: 

Previous studies have investigated the gap in labour market outcome between Catholics and 

Protestants (Borooah et al., 1995; Blackeby et al., 2008). This particular analysis investigates income 

differences between the two religious groups using the Oaxaca-Blinder (1973) decomposition 

methodology. This empirical method involves accounting for all individual characteristics that 

contribute to differences in pay with a sample of employees from each religion. Then a residual is 

isolated which these normal factors of income inequality cannot explain. This residual is indicative of 

Catholic discrimination; however, this is not completely definitive. In other words, the aim is to 

assess the percentage of the average income gap between Protestants and Catholics that can be 

attributed to religious discrimination.  

 

The formulation of the analysis model is as follows:  

 

𝜔𝑔𝑖 =  𝛽𝑔0 + ∑ 𝑋𝑔𝑖𝑘𝛽𝑔𝑘

𝐾

𝑘=1
+ 𝜀𝑔𝑖          ⅈ = 1, … , 𝑛 

(4) 

where 𝜔𝑔𝑖 is the logarithm of the gross income of an individual ⅈ of religious group 𝑔 (P = Protestant; 

C = Catholic).  𝑋𝑔𝑖1, 𝑋𝑔𝑖2, … , 𝑋𝑔𝑖𝑘 are 𝑘 observable characteristics that explain 𝜔 (here: age, sex, 

education, and marital status) valued differently according to the individual's religion. 𝜀𝑔𝑖  is the error 

term conditionally independent of 𝑋𝑔𝑖  such that 𝐸(𝜀𝑔𝑖|𝑋𝑔𝑖) = 0 (conditional null mean). 𝛽𝑔0 and 

𝛽𝑔𝑘 are parameters to be estimated. Thus, the natural logarithm of income is modelled by a linear 

function of the individual's characteristics and the error term. 

The Oaxaca-Blinder (1973) decomposition estimates the wage equations for men and women 

separately so the same is done here, Protestants and Catholics incomes are estimated separately. 



𝑊̅𝐶 =  𝛽𝐶0 + ∑ 𝑋̅𝐶𝑘𝛽𝐶𝑘

𝐾

𝑘=1
 

(5) 

And  

𝑊̅𝑃 =  𝛽𝑃0 + ∑ 𝑋̅𝑃𝑘𝛽𝑃𝑘

𝐾

𝑘=1
 

(6) 

The gap ∆0 between the logarithm of the average Protestant income (𝑊̅𝑃) and the logarithm of the 

average Catholic income (𝑊̅𝐶) is then decomposed into the explained gap (∆𝑒𝑥𝑝𝑙𝑎𝑖𝑛𝑒𝑑) and the 

unexplained gap (∆𝑢𝑛𝑒𝑥𝑝𝑙𝑎𝑖𝑛𝑒𝑑). This is the difference between equation 5 and 6. 

∆0
𝜇̂

 =  𝑊̅𝑃 − 𝑊̅𝐶 =  (𝛽𝑃0 + ∑ 𝑋̅𝑃𝑘𝛽𝑃𝑘

𝐾

𝑘=1
) − (𝛽𝐶0 + ∑ 𝑋̅𝐶𝑘𝛽𝐶𝑘

𝐾

𝑘=1
) 

(7) 

∆0
𝜇̂

=  (∑ (𝑋̅𝑃𝑘 − 
𝑘

𝑋̅𝐶𝑘)𝛽̂𝑃𝑘) + ((𝛽̂𝑃0 −  𝛽̂𝐶0) +  ∑ 𝑋̅𝐶𝑘
𝑘

(𝛽̂𝑃𝑘 −  𝛽̂𝐶𝑘)) 

(8) 

With:  

∑ (𝑋̅𝑃𝑘 − 𝑘 𝑋̅𝐶𝑘)𝛽̂𝑃𝑘 the explained variation noted ∆𝑋
𝜇̂

 (𝑒𝑥𝑝𝑙𝑎ⅈ𝑛𝑒𝑑), also referred to as the 

composition effect. 

(𝛽̂𝑃0 − 𝛽̂𝐶0) +  ∑ 𝑋̅𝐶𝑘𝑘 (𝛽̂𝑃𝑘 − 𝛽̂𝐶𝑘) the unexplained variation noted ∆𝑆
𝜇̂

 (𝑢𝑛𝑒𝑥𝑝𝑙𝑎ⅈ𝑛𝑒𝑑). 

𝑋̅𝑃𝑘 for example, corresponds to the average of the characteristic 𝑋𝐾 for a group of Protestants. 



In practice, these coefficients are estimated by separate linear regressions for Catholics and 

Protestants.  ∆𝑒𝑥𝑝𝑙𝑎𝑖𝑛𝑒𝑑 , denotes the explained (composition) effect and is the difference in income 

due to differences in the individuals' observed covariates (endowments) across the two religious 

groups. For example, the composition effect is the part of the mean religious income gap that is 

explained by observable differences in mean characteristics, 𝑋̅𝑃𝑘 −  𝑋̅𝐶𝑘, among Protestants and 

Catholics, like education and labour market experience. This is the gap that would remain if each 

characteristic were valued equally across both religious groups, in other words, in the absence of 

differences in the valuation of characteristics, Catholics would be paid the same as Protestants. 

∆𝑢𝑛𝑒𝑥𝑝𝑙𝑎𝑖𝑛𝑒𝑑 , denotes the unexplained effect and is the difference in mean income due to the 

difference in returns to individual characteristics, 𝛽̂𝑃𝑘 −  𝛽̂𝐶𝑘. The intercept difference, 𝛽̂𝑃0 −  𝛽̂𝐶0, is 

interpreted as part of the unexplained gap attributed to group membership. The unexplained 

component is the religious income gap often associated with labour market discrimination, omitted 

variables, and unobserved heterogeneity (Oaxaca-Blinder, 1973).  

Year-fixed effects are included to ensure the analysis's robustness; only the necessary ones are 

included. Some are dropped due to missing income observations for the cohort, often due to 

individuals not being in the workforce, such as students or retirees. On occasion, year-fixed effects 

are dropped due to unexplained zero variance, but this is rare and unlikely to have much effect on 

the analysis.  

In accordance with Oaxaca's (1973) definition, discrimination against Catholics can be said to exist 

whenever Protestants' relative income exceeds that which would prevail if Protestants and Catholics 

were paid according to the same criteria.   

  

 



5.4 Limitations 
It is important to acknowledge the potential spillover effects of the GFA on other groups, particularly 

the control group of Christians in England. The less exposed groups may still be affected, which can 

lead to an underestimation of the effect. Events such as cohorts moving to England may result in 

underestimation, causing the effect not to be seen in NI as strongly as expected. The migration of 

people from Northern Ireland to England during the Troubles was not uncommon in the 1970s and 

1980s, resulting in net-out migration. Conversely, the region has experienced an approximate 

balance between incoming and outgoing migration flows since the late 1990s (Russell, 2012). 

Existing literature explores the idea of relaxing or allowing the assumption of parallel trends to be 

violated. The pre-testing approach illustrated in Figures 1 and 2 (Figures 3, 4, 5 and 6 in the 

appendix) aids the plausibility of the parallel trend assumption. There may be slight pre-trends, but 

previous literature has allowed this as researchers may still wish to learn something about the 

treatment effect of interest, especially if the violation of parallel trends is "small" in magnitude (Roth 

et al., 2023). Hence, this study will assume that the parallel trends criterion is reasonable while 

considering pre-trends' potential when interpreting the results. 

Moreover, missing data and a small sample size for younger cohorts may cause bias in the 

estimation. Again, this is considered in the interpretation. Additionally, it is worth noting that the 

youngest cohorts may be negatively selected since only individuals with low income and little 

experience are observed, as many others from these cohorts are in university and are not included, 

resulting in a small sample size. Therefore, cohorts 10, 11 and 12 are pooled together for the income 

decompositions outlined in section 5.3 to address this issue. 

 

 

  



6. Results  
This section presents the results. In line with Section 5's structure, it will address the findings for 

each relationship individually.  

6.1 Linear Regression Model   
The results of the Linear Regression Model outlined in Section 5.3 are presented below, in Table 4. 

This serves as a basis for further analysis.  

Linear Regression Model  

   (1)  (2)  (3)  (4)  (5)  (6)  
VARIABLES  Unemployed  Additional 

Controls  
Log Gross 
Income  

Additional 
Controls  

Managerial 
Status  

Managerial 
Status  

                     
Religion  0.00993***  0.0101***  -0.164***  -0.175***  -0.00475*  -0.00552**  
   (0.000857)  (0.000915)  (0.0259)  (0.0236)  (0.00274)  (0.00271)  
Sex     0.0263***     0.512***     0.0701***  
      (0.000897)     (0.0234)     (0.00268)  
Age     -0.00145***     0.0331***     0.00580***  
      (0.000047)     (0.00118)     (0.000130)  
Education     -0.00988***     0.658***     0.0977***  
      (0.000404)     (0.0129)     (0.00135)  
Marital     -0.0393***     0.377***     0.106***  
      (0.000961)     (0.0256)     (0.00305)  
Constant  0.0339***  0.231***  7.791***  -2.566***  0.332***  -1.267***  
   (0.000531)  (0.00628)  (0.0165)  (0.187)  (0.00178)  (0.0194)  
                     
Observations  208,556  188,490  25,008  24,274  121,020  116,649  
R-squared  0.001  0.031  0.002  0.157  0.000  0.079  
Table 4: Regression results illustrate the relationship between being Catholic in NI and the referenced outcome variables. 
The reference group is Protestants in NI. Religion = 1 for Catholic and = 0 for Protestant. Robust standard errors in 

parentheses.  *** p<0.01, ** p<0.05, * p<0.1  

  

According to the analysis, there appears to be a significant and positive relationship between being 

Catholic and the likelihood of unemployment in Northern Ireland. The findings remain statistically 

significant even after controlling for other factors, indicating that, as evidenced in column (2), being 

Catholic is associated with a 0.0101 increased likelihood of being unemployed compared to 

Protestants. In addition, the study shows in column (4) that Catholics have an income approximately 

17.5% lower than Protestants, which is statistically significant at the 1% level. Finally, the findings of 

column (6) suggest that Catholics are less likely to hold managerial positions than Protestants, 

although this effect is small. 



These findings align with previous research indicating that Catholics are at a disadvantage in the 

labour market (Rowland et al., 2018; Osborne, 1980). However, it is essential to note that these 

results do not necessarily prove that religious identity is the sole cause of this disparity. 

Nevertheless, the study suggests that religious identity does play a role in labour market outcomes. 

Further research will investigate the root cause of these outcomes and whether the Good Friday 

Agreement has had a positive impact on both Catholic and Protestant labour market outcomes. 

  

  



6.2 Difference-in-Differences Regression  
The results of the DID regression from equation (2) are presented below in Table 5.  

Difference-in-Differences Regression on Unemployment 

 (1) (2) (3) (4) (5) 

VARIABLES Baseline Additional Controls Year FE Year and Cohort 

FE 

Linear 

Trends 

      

Degree of Exposure 0.0818*** 0.0822*** 0.0886***   

 (0.000661) (0.000972) (0.00101)   

Catholic 0.00680*** 0.00775*** 0.0232*** 0.0221***  

 (0.000726) (0.000736) (0.00386) (0.00387)  

Protestant -0.00421*** -0.00317*** 0.0124*** 0.0117***  

 (0.000544) (0.000547) (0.00383) (0.00383)  

Catholic*Exposure -0.0458*** -0.0159*** -0.0108*** -0.00786* -0.00502 

 (0.00243) (0.00398) (0.00404) (0.00405) (0.00416) 

Protestant*Exposure -0.0348*** -0.0149*** -0.00827** -0.00608* -0.00837** 

 (0.00223) (0.00342) (0.00353) (0.00353) (0.00361) 

Sex  0.0105*** 0.0105*** 0.0119*** 0.0119*** 

  (0.000235) (0.000235) (0.000239) (0.000239) 

Education  -0.00586*** -0.00537*** -0.00691*** -0.00691*** 

  (0.000101) (0.000102) (0.000110) (0.000110) 

Marital Status  -0.0323*** -0.0313*** -0.0285*** -0.0285*** 

  (0.000254) (0.000253) (0.000254) (0.000254) 

      

Constant 0.0303*** 0.119*** 0.111*** 0.135*** 0.136*** 

 (0.000118) (0.00133) (0.00138) (0.00147) (0.00144) 

      

Observations 2,785,427 2,581,332 2,581,332 2,581,332 2,581,332 

R-squared 0.012 0.021 0.023 0.024 0.024 
Table 5: Regression results illustrate the impact of the degree of education exposure to the GFA on the likelihood of 
unemployment for Catholics and Protestants in NI relative to Christians in England. Model (1) includes no controls, Model 
(2) includes sociodemographic control variables, Model (3) adds survey year fixed effects, Model (4) adds cohort fixed 
effects, and Model (5) adds linear trends. Model (5), therefore, includes control variables, year and cohort fixed effects, and 
linear trends. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1   

 

Across models (1) - (3), the Exposure variable shows a positive significant coefficient at the 1% level. 

This finding suggests that individuals in Northern Ireland are more likely to be unemployed before 

accounting for religious affiliation than the control group in England. The coefficients for Catholics 

consistently show a positive relationship with unemployment, indicating a higher likelihood of 

unemployment than the control group. This relationship remains statistically significant across all 

model specifications. Initially, the relationship between Protestants and unemployment appears 

negative in models (1) and (2), but changes to positive and remains highly significant in models (3) 

and (4). When accounting for survey year and cohort fixed effects, the results reveal that Protestants 



in NI are more likely to be unemployed relative to Christians in England. This shift highlights the 

importance of considering temporal and cohort-specific variations in the analysis.   

The interaction terms play a crucial role in this analysis, as they measure the effect of the DID and 

show how the exposure affects Catholics and Protestants in NI compared to the control group of 

Christians in England. The results suggest that each additional year of GFA exposure to education 

reduces the probability of unemployment for these exposure groups. However, the magnitude of 

the effect decreases as more controls and trends are added.  

 

According to the Baseline model, the impact of education exposure to the GFA on reducing the 

likelihood of unemployment is greater for Catholics than Protestants, with a difference of 0.011. This 

finding suggests that education is crucial in reducing unemployment, particularly for Catholics. The 

statistical significance of both interaction coefficients, at the 1% level, further supports this 

conclusion.  

In Model (2), where sex, education and marital status are included as additional controls, the two 

treatment groups' negative and statistically significant interactions persist at the 1% level. However, 

the magnitude of these interactions is now quite similar, with only a minor discrepancy observed 

between Protestants and Catholics.  

The magnitude diminishes and is significant at the 10% level when including survey year and cohort 

fixed effects. Based on model (4), it appears that each additional year of education exposed to the 

GFA has a negative effect on the likelihood of unemployment for Catholics of 0.00786, while for 

Protestants, the negative impact is slightly smaller at 0.00608.  

The inclusion of linear trends, as illustrated in model (5), reduces the impact on exposed Catholics, 

rendering it non-significant. However, the magnitude of the effect on exposed Protestants is larger 

than on exposed Catholics and is statistically significant at the 5% level. This interesting shift could 

be attributed to the addition of linear trends that contributed to a more accurate depiction of the 

actual effect of exposure on Protestants rather than Catholics. Referring to Figures (1) and (2), the 



dynamic effects can be observed to infer that fully exposed cohorts for both groups experience the 

greatest exposure effect, especially for Catholics. Overall, from Table (5), both groups experience an 

improvement in unemployment relative to Christians in England, albeit small, and for Catholics, non-

significant. 

Additionally, it is plausible that economic and political trends over time in NI have affected 

Protestants and Catholics differently. For instance, Protestants could benefit more from additional 

years of education exposed to the GFA in terms of employment, possibly due to factors like 

differential access to opportunities or networks not adequately captured in earlier models. 

Furthermore, the inclusion of both cohort fixed effects and linear trends, followed by identifying a 

shift in magnitude and significance, indicates that the influence of education exposure to the GFA on 

unemployment may exhibit distinct temporal variations for the cohorts in the two groups. This shift 

could reflect changes in the labour market, policy environment, or other exogenous factors 

unaccounted for in the model.  

Furthermore, it appears that the educational exposure to the GFA has a more consistent and robust 

effect on unemployment over time for Protestants, as indicated by the statistical significance of 

exposed Protestants but not Catholics in model (5). On the other hand, the effect may be more 

variable or influenced by other factors for Catholics, resulting in a lack of statistical significance. This 

suggests heterogeneity in the treatment effect, possibly due to differences in how education 

interacts with other variables such as discrimination, region-specific economic conditions, or 

industry composition. Unfortunately, the QLFS does not provide region-specific data for Northern 

Ireland, precluding further investigation in this area. While industry composition is not explored in 

this study, it could be a valuable subject for future research, given the evidence of occupational 

differences between Catholics and Protestants in NI from older data (Aunger, 1975; Osborne, 1980). 

Discrimination is investigated through wage decompositions later in this section. 

   



Regarding the control variables, the likelihood of being unemployed is most affected by sex, 

followed by years of education and marital status. This suggests that females, those with more 

education, and married individuals are less likely to be unemployed. These findings are consistent 

and statistically significant at the 1% level. 

  



 Difference-in-Differences Regression on Log Gross Income 

 (1) (2) (3) (4) (5) 

VARIABLES Baseline Additional Controls Year FE Year and Cohort FE Linear Trends 

      

Degree of Exposure -1.868*** -1.047*** -1.586***   

 (0.0152) (0.0160) (0.0161)   

Catholic -0.356*** -0.527*** -0.669*** -0.619***  

 (0.0220) (0.0208) (0.175) (0.174)  

Protestant -0.266*** -0.386*** -0.518*** -0.480***  

 (0.0182) (0.0170) (0.174) (0.174)  

Catholic*Exposure 0.262*** -0.150** -0.0399 -0.0947 -0.126* 

 (0.0716) (0.0736) (0.0733) (0.0721) (0.0738) 

Protestant*Exposure 0.609*** 0.0587 0.146** 0.105* 0.130** 

 (0.0635) (0.0625) (0.0632) (0.0627) (0.0640) 

Sex  0.669*** 0.680*** 0.689*** 0.689*** 

  (0.00536) (0.00525) (0.00526) (0.00526) 

Education  0.478*** 0.435*** 0.449*** 0.449*** 

  (0.00243) (0.00240) (0.00254) (0.00254) 

Marital Status  0.258*** 0.196*** 0.162*** 0.162*** 

  (0.00571) (0.00564) (0.00576) (0.00576) 

      

Constant 8.223*** 1.633*** 2.258*** 1.984*** 1.956*** 

 (0.00305) (0.0319) (0.0329) (0.0343) (0.0331) 

      

Observations 485,337 470,805 470,805 470,805 470,805 

R-squared 0.041 0.113 0.146 0.149 0.149 
Table 6: Regression results illustrate the impact of the degree of education exposure to the GFA on the logarithm of gross 
income for Catholics and Protestants in NI relative to Christians in England. Robust standard errors in parentheses. *** 
p<0.01, ** p<0.05, * p<0.1  

 

Table 6 shows that regardless of GFA exposure, Catholics and Protestants in NI consistently earn less 

than Christians in England, with Catholics earning 52.7% less and Protestants earning 38.6% less than 

the control group, holding sex, education, and marital status constant (model 2)3. When year and 

cohort-fixed effects are considered, Protestant’s income benefits from additional years of education 

exposed to the GFA, while Catholics do not. The study finds that an additional year of education 

exposed to the GFA increases income by approximately 13.0% for Protestants and decreases income 

by approximately 12.6% for Catholics (model 5). Both are statistically significant from zero. 

 
3 It is worth noting that the policy's impact on income is estimated with less precision than its effect on 

unemployment. This is due to the greater variability in income and the smaller sample size resulting from 

excluding self-employed individuals from income data collection.  

 



Referring to Figures 3 and 4 (in the Appendix), Catholics experienced a downward trend in income 

after the policy intervention, with the fully exposed cohorts experiencing the largest negative 

impact. For Protestants, there appears to be an upward trend in income for the partially exposed 

cohorts, which is consistent with the DID results in Table 6. However, the youngest cohort 

unexpectedly exhibits a negative effect. This could be due to the small sample size for cohort 12. 

Furthermore, the study shows that females have lower incomes than males and that educational 

attainment is positively associated with income, highlighting the importance of education for higher 

income levels.  

  



Difference-in-Differences Regression on Managerial Status 

 (1) (2) (3) (4) (5) 

VARIABLES Baseline Additional Controls Year FE Year and Cohort FE Linear Trends 

      

Degree of Exposure -0.376*** -0.332*** -0.337***   

 (0.00121) (0.00165) (0.00172)   

Catholic -0.0482*** -0.0752*** -0.0492*** -0.0369**  

 (0.00245) (0.00241) (0.0148) (0.0146)  

Protestant -0.0508*** -0.0698*** -0.0437*** -0.0356**  

 (0.00206) (0.00200) (0.0148) (0.0146)  

Catholic*Exposure 0.0547*** 0.0493*** 0.0460*** 0.0279*** 0.0244*** 

 (0.00581) (0.00679) (0.00695) (0.00695) (0.00717) 

Protestants*Exposure 0.0700*** 0.0495*** 0.0455*** 0.0305*** 0.0331*** 

 (0.00505) (0.00575) (0.00599) (0.00599) (0.00615) 

Sex  0.111*** 0.111*** 0.113*** 0.113*** 

  (0.000713) (0.000713) (0.000715) (0.000715) 

Education  0.0772*** 0.0768*** 0.0822*** 0.0822*** 

  (0.000318) (0.000321) (0.000339) (0.000339) 

Marital Status  0.0809*** 0.0801*** 0.0654*** 0.0654*** 

  (0.000771) (0.000775) (0.000804) (0.000804) 

      

Constant 0.424*** -0.667*** -0.663*** -0.752*** -0.754*** 

 (0.000407) (0.00412) (0.00429) (0.00447) (0.00436) 

      

Observations 1,828,661 1,760,016 1,760,016 1,760,016 1,760,016 

R-squared 0.033 0.068 0.069 0.074 0.074 
Table 7: Regression results illustrate the impact of the degree of education exposure to the GFA on the likelihood of having 
a managerial role for Catholics and Protestants in NI relative to Christians in England. Robust standard errors in 
parentheses. *** p<0.01, ** p<0.05, * p<0.1  

 

The findings presented in Table 7 suggest that Catholics and Protestants in Northern Ireland face a 

persistent disadvantage in attaining managerial positions compared to their Christian counterparts 

in England. The results consistently demonstrate a negative association between religious affiliation 

and managerial status across all models. 

The interaction terms reveal that an additional year of education exposed to the GFA positively 

affects the probability of both Catholic and Protestant groups obtaining a managerial role. The 

coefficients for the interaction terms are positive in all models, indicating potential benefits for both 

groups.  

When controlling for other variables in model (2), the analysis shows that each additional year of 

education exposed to the GFA has a highly statistically significant positive effect on the probability of 



Catholics and Protestants holding managerial positions. Specifically, Catholics experience a positive 

effect of 0.0493, while Protestants experience a very similar positive effect of 0.0495.  

After incorporating fixed effects and linear trends in Model (5), the results still show a benefit to 

both groups, particularly for Protestants - a statistically significant positive effect of 0.0331 for 

Protestants and 0.0244 for Catholics at the 1% level.  

Figures 5 and 6 (in the Appendix) demonstrate an upward trend in managerial status likelihood for 

partially exposed cohorts of both groups, with the youngest fully exposed cohort (cohort 12) 

experiencing the greatest impact. However, this outcome variable does not have a strongly robust 

parallel trend assumption. Overall, both Catholics and Protestants experience a modest 

improvement in their likelihood of obtaining a managerial position with each additional year of GFA-

exposed education relative to Christians in England. 

 

Although the R-squared values are small for all specifications in Tables 5, 6 and 7, the inclusion of 

controls leads to an increase in R-squared values across all models, indicating a better ability of the 

Model to explain the variance in outcome variables. The highest R-squared value is observed in 

models incorporating control variables, survey year fixed effects, cohort fixed effects, and linear 

trends, indicating a better fit. Nonetheless, this is of little concern, given the context of DID analysis. 

  

  

  



6.3 Oaxaca-Blinder Decomposition Results  
The findings of the Oaxaca-Blinder decomposition estimation by religion and cohort are displayed in 

Figures 7 and 8, with the estimations themselves included in Table 8 (in the Appendix). The income 

differentials due to unexplained components, as indicated in Table 8, are largely statistically 

significant. The main story that can be drawn from the income decompositions estimates in Table 8 

is that Catholics are more educated (more endowments) yet still have lower incomes than 

Protestants.  

There is a gradual increase in income differentials between cohorts 5 and 9, encompassing those 

who graduated between 1978 and 2007 (Figure 7). The most significant gap between the difference 

and the unexplained component in Figure 8 occurs for cohorts 4, 5, and 6 - the same cohorts that 

graduated during the Troubles from the 1970s to the 1990s. This gap appears to converge 

afterwards. Figure 7 shows that Catholics consistently have a lower mean income across the cohorts, 

and the overall mean income decreases across both groups. After the GFA (indicated by the dashed 

line), the mean income gap increases slightly for younger cohorts4.  

Also, while the mean income gap isn't particularly prominent for cohorts 4-6, it's interesting that the 

largest proportion of the difference is unexplained, which can be attributed to discrimination. While 

the mean income gap increases across cohorts after that (Figure 7), non-discriminatory controls 

gradually explain it less (Figure 8). 

 

 

 

 

  

 
4 As mentioned in section 5, cohorts 11 and 12 have small sample sizes, which may affect the estimation's 
robustness, so they are pooled together with cohort 10. 



Figure 7: 

 

Note: the dashed line indicates the GFA in 1998 

 

Figure 8: 

 

 



6.4 Summary of Results  
This study investigates the impact of the degree of school education exposed to the Good Friday 

Agreement on the labour market outcomes of Catholics and Protestants in Northern Ireland. The 

linear regression model results indicate that Catholics are more disadvantaged than Protestants in 

various labour market outcomes, namely employment, income, and managerial status. From the DID 

analysis, the findings suggest that both groups in NI appeared to benefit from GFA exposure to their 

school education in the form of a reduction in the likelihood of unemployment and an increase in 

the likelihood of possessing a managerial role relative to Christians in England. In terms of income, 

the DID and decompositions reveal that Catholics have lower returns to education, as well as 

showing that although unemployment went down and managerial roles went up for Catholics, the 

jobs that Catholics are going into may be of lower occupational class therefore lower pay. These 

income results could be due to omitted variable bias or discrimination (Figure 8 suggests that this 

may be plausible for older cohorts). However, previous studies found that in the 1960s and 70s, 

Catholics were more likely to work in unskilled labour (Aunger, 1975) and were underrepresented in 

higher-status positions (Osborne, 1980), thus these facts may have remained true in recent years. 

Historical influences and lingering effects from when discrimination was prevalent may still shape 

career trajectories among Catholics. Community identities remain a powerful force in influencing 

occupation decision and perpetuating differences. Moreover, further research into the occupational 

preferences and its link to income inequality is needed to better understand these dynamics. 

 

 

 

 

 



6.5 Robustness Checks  
Robust standard errors are incorporated into the models to account for variance in the error terms 

across observations, thus correcting the standard errors of the coefficient estimates to avoid 

overstating the significance of coefficients due to heteroskedasticity or autocorrelation issues 

(Woolridge, 2020). 

Additional variables are included to address endogeneity arising from unobserved factors that 

correlate with both the treatment and outcome, accounting for sociodemographic factors such as 

sex, years of education, and marital status. Age is included when appropriate, but this is often 

already controlled due to the nature of cohort analysis.  

Pre-trend analysis is conducted, and entity-specific time trends are incorporated to account for time-

specific effects that could bias the estimation of exposure effects or other coefficients of interest. 

Continuous treatment effects are explored to incorporate heterogeneity in DID analysis, enhancing 

the robustness of the findings and improving policy relevance. 

  

  

  

  



7. Conclusion 
 

This dissertation explores the complexities of labour market outcome dynamics and income 

inequality between Catholics and Protestants in Northern Ireland after the Good Friday Agreement 

in 1998. By employing cohort analysis and recent data, this paper provides unique insights into how 

the degree of school education exposed to the GFA has impacted the labour market outcomes of 

both groups.  

The findings are encouraging, revealing a decrease in unemployment and an increase in the 

likelihood of managerial roles for both Catholics and Protestants relative to Christians in England. 

Additionally, Protestants have experienced a benefit in income. The results show that fully exposed 

cohorts receive the most significant improvement, thus indicating that the GFA has delivered on its 

promise and further providing optimism for Northern Ireland's future.  

However, this analysis also highlights the persistent income inequality between Catholics and 

Protestants. While religious discrimination has reduced as a primary factor, the results suggest that 

there must be other causes for the gap. Occupational class disparities are the most likely cause, with 

previous research showing that Catholics are more likely to hold lower-class jobs. Therefore, further 

research is necessary using more recent data to investigate the differences in occupations that 

Catholics and Protestants dominate. These insights are important for informing future policies in 

economic and political settings that involve discrimination and conflict. 

Looking forward, as Northern Ireland progresses, improvements in the economy and increased 

opportunities are anticipated to lead to more equitable job market outcomes. However, addressing 

lingering historical effects and identity-related barriers is important to ensure true equality. As 

younger cohorts enter the workforce, it is hoped that these differences will decline, paving the way 

for a more equitable and prosperous future in Northern Ireland for all. 

  



8. Appendix 
 

Figure 3: 

 

Figure 4: 

 

 

 



Figure 5: 

 

Figure 6: 

 

 

  



Table 8. Oaxaca-Blinder 
Decompositions 
According to Religion  

                  

Cohort Pooled by 
Graduation Year   

Catholic  Protestant  difference  explained  unexplained  sample 
size  

1963-1967 (1)  .055  .118*  .063  -.093 .156 1,408  

1968-1972 (2)  .238***  .360***  .122  -.010 .132*  2,315  

1973-1977 (3)  .192***  .385***  .193***  -.066**  .259***  3,396  

1978-1982 (4)  .227***  .252***  .025  -.084***  .109**  4,408  

1983-1987 (5)  .302***  .342***  .039  -.088***  .127**  4,890  

1988-1992 (6)  .210***  .298***  .088  -.055***  .143***  4,595  

1993-1997 (7)    .013 .170*** .157***  -.083***  .240***  3,928  

1998-2002 (8) Partially 
Exposed  

-.338***  -.086*  .252***  -.039 .291***  3,141  

2003-2007 (9)   -.672***  -.333***  .339***  -.027 .366***  2,206  

2008-2022 (10)  Combo 
of Partially and Fully 
Exposed 

-.974***  -.787***  .186** -.010 .196** 1,714 

Note: Cohort 10 is pooled with cohorts 11 and 12 as defined in Table 3 in Section 4.3 
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