N H H Norwegian School of Economics
Oslo, fall 2023

The Effect of Changes in Local Labour Market
Conditions on Disability Benefit Take-Up:

Evidence From Norway

Susanne Nesser Halle

Supervisor: Andreas Haller

Master thesis, Economics and Business Administration

Major: Economics

NORWEGIAN SCHOOL OF ECONOMICS

This thesis was written as a part of the Master of Science in Economics and Business
Administration at NHH. Please note that neither the institution nor the examiners are
responsible — through the approval of this thesis — for the theories and methods used, or

results and conclusions drawn in this work.






Acknowledgements

This thesis concludes my master’s degree with a major in Economics at the Norwegian
School of Economics. Working on this thesis has been challenging and, at times, frustrating
but also exciting and has given me a strong sense of achievement. Delving into the topic
of disability benefits and social welfare systems has been very interesting and rewarding.

I have also enjoyed putting into practice what I learned in econometrics class.

I would like to extend my sincere gratitude to my supervisor, Andreas Haller, for his
guidance and support. His knowledge and encouragement have been essential in the

process of writing this thesis, and I feel very fortunate to have had him as a supervisor.

I would also like to thank Atle Blomgren at NORCE and Jostein Ellingsen at NAV for

providing me with data.

Norwegian School of Economics

Oslo, December 2023

Susanne Nesser Halle



i

Abstract

This master’s thesis examines the impact of changes in local labour market conditions
on disability benefit take-up, particularly focusing on the 2014 oil price decline. Using
municipality-level data for Norway from 2009-2021, the study employs a Two-Stage Least
Squares methodology with instrumental variables to explore the relationship between
changes in employment and disability benefits. A Difference-in-Difference and Event Study
approach is applied to analyse the effects of the oil price decline in 2014 on disability
benefits. This event significantly affected employment in Norwegian municipalities with
a high dependence on the oil industry. By differentiating municipalities based on their
level of oil workers, I investigate if the municipalities most dependent on the oil industry
experienced a higher increase in benefit take-up compared to other municipalities post-

event.

The Two-Stage Least Squares results reveal a significant inverse relationship between
employment levels and disability benefit take-up with an elasticity of -1.454. The findings
from the Difference-in-Difference and Event Study indicate that the decline in oil prices
in 2014 led to a more pronounced increase in benefit recipients in municipalities with
higher levels of oil workers, with a delayed effect that remained for several years after the
event. The results indicate that economic shocks to local economies can increase disability
benefits take-up. This suggests that for some individuals, disability benefits may function

as a substitute for employment during economic downturns.

Keywords — Master Thesis, Economics, Econometrics, Two-Stage Least Square, Differcene

in Difference, Event Study, Disability Benefits, Oil Price Decline
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1 Introduction

Norway has relatively high employment compared to other OECD countries. However, it
also has the highest proportion of individuals on health-related benefits within the OECD,
despite no evidence suggesting that the health status of the Norwegian population is
worse compared to other countries (Norwegian Ministry of Finance, 2021). As of October
2023, 366,000 people aged 18 to 67 received disability benefits, representing 10.4 per
cent of the population (NAV, 2023a). While the older age groups are overrepresented
among the benefit recipients, there has been a doubling in younger individuals under
the age of 30 on disability benefits over the last decade (Norwegian Ministry of Finance,
2021). A consequence of this development, in combination with an ageing population,
is that a growing proportion of the population will be outside the workforce. This can
have profound implications for the welfare state, with an increasing demand on the social
welfare system and fewer individuals contributing to its funding. The OECD highlights
generous income protection schemes as a barrier to work for many in Norway (Norwegian
Ministry of Labour and Social Inclusion, 2021). At the same time, it is essential to ensure
that individuals who genuinely need financial assistance due to illness or incapacity receive
the support they require, which reduces poverty and enhances economic security for the
population. Norway has a strong economy and healthcare system; it is a paradox that
such a wealthy nation has a significant portion of its population reliant on benefits. To
reduce benefit dependency, it is necessary to understand the dynamics behind the high
rate of benefit recipients and what causes individuals to end up on benefits. This, in turn,
can help find efficient policy designs that balance a low-benefit dependency and provide

adequate support to those who need it.

In this thesis, I examine how fluctuations in employment and local labour market conditions
affect disability benefit take-up. The decline in oil prices in 2014 can be considered an
economic shock to Norwegian municipalities highly dependent on the oil industry, and it
significantly affected employment in these regions. Therefore, I use this event to study
how changes in local labour market conditions influence the number of disability benefits
recipients. The analysis investigates if social welfare systems might unintentionally act
as a substitute for employment during economic downturns. This can offer interesting

insights for policy-making in a context where labour market changes can unexpectedly



push individuals towards welfare support. In the thesis, I will try to answer the following

question:
“How do changes in local labour market conditions affect disability benefit take-up?”

The thesis is inspired by the methodology used by Black et al. (2002) and Charles et al.
(2018), which examined the impact of changing labour market conditions on disability
insurance take-up in the United States. Both papers find a significant inverse relationship
between changes in local labour market conditions and disability benefit take-up. Similarly
to Charles et al. (2018), this thesis focuses on fluctuations in oil prices and studies the effect
of the 2014 oil price decline on benefit take-up. To accomplish this, I use municipality-level
data from the following sources: Statistics Norway (SSB), NAV, and the U.S. Energy
Information Administration (EIA).

The findings from the analysis indicate a significant inverse relationship between
employment and disability benefit recipients, with an estimated elasticity of -1.454.
The impact of employment changes on disability benefits seems to have a delayed effect. In
examining the effect of the oil price decline, I find that municipalities with more than five
per cent oil workers experienced an average increase in disability benefits by approximately
5.2% compared to the others in the post-event period, indicating that economic shocks to

local economies increase disability benefit take-up.

The structure of this thesis is outlined as follows: It begins with a review of previous
literature related to the topic. Chapter 3 provides background information on NAV,
disability benefits, and the oil sector in Norway. Chapter 4 presents the data used in the
analysis, along with descriptive statistics. The methodology employed in the analysis
is detailed in Chapter 5. Chapter 6 presents the analysis, and Chapter 7 discusses the
results, including a discussion on the robustness of the analysis, limitations of the study,
and suggestions for further research. In chapter eight, a conclusion of the findings is

presented.



2 Literature Review

Previous empirical research has found a significant relationship between local economic
conditions and disability benefit take-up. This chapter will review relevant literature on
this subject. The upcoming sections will present findings from various studies, highlighting
how economic fluctuations, policy reforms and demographic factors influence disability

benefit take-up.

Studies by Black et al. (2002) and Charles et al. (2018) investigated how local earnings
and employment fluctuations affect disability benefits take-up. Both studies used the
Two-Stage Least Squares (2SLS) method with instrumental variables (IV) to address the
potential endogeneity in earnings and employment; Black et al. (2002) research used data
from the coal industry during the 1970s and 1980s boom and bust, whereas Charles et al.
(2018) extended the analysis from 1970 to 2011, focusing on the oil and gas industry
and using global oil price shifts as an IV. Their research revealed that worsening labour
market conditions in a county increases benefits recipients in that area. In the Charles
et al. (2018) paper, the elasticities of benefit payments to employment are -0.669 for SSDI
(Social Security Disability Insurance) and -0.360 for SSI (Supplemental Security Income).
Benefit payments to earnings elasticities are estimated at -0.29 for SSDI and -0.16 for SSI.
In contrast, Black et al. (2002) reported a much larger elasticity of benefit payments to
earnings. However, Charles et al. (2018) reports that much of these differences can be
attributed to the federalisation of the SSI program in 1974, which introduced uniform

eligibility standards and minimum benefits.

Charles et al. (2018) study has a broader time frame and studies the oil and gas sector,
better representing the typical U.S. worker, compared to Black et al. (2002) focus on the
coal industry. Charles et al. (2018) study also covered various states, demonstrating how
disability programs respond in various regions and industries. These differences show that
the results from the Black et al. (2002) study not only apply to less educated men, such
as most of the coal industry workers before 1990 but also to more educated individuals
during a much more recent period. The findings suggest that the disability benefit take-up
responds to changes in economic conditions and appears similar across various regions

and disability programs.



Other research, such as Michaud and Wiczer (2018), supports the findings of Black et al.
(2002) and Charles et al. (2018). Their study analysed how changing macroeconomic
conditions and demographics increased Social Security Disability Insurance (SSDI)
beneficiaries since the mid-1980s. They found that worsening economic conditions were
a significant factor in the growth of SSDI recipients, particularly in the late 1980s and
1990s. Demographic changes, driven by the ageing Baby Boomer generation, initially
mitigated SSDI awards prior to 2000 but then contributed to a 13 per cent increase in
the years after. The study also highlighted the impact of changing demographics and
economic conditions on non-employment when disability is an option, where they found
that individuals are leaving the labour force to apply for SSDI benefits. O’Brien (2013)
study found that lower state GDP per capita and increased unemployment rates are
linked to higher self-reported disability among workers. These findings were consistent
across education levels and became more pronounced during economic downturns like the
Great Recession. A study by Autor et al. (2013) found that rising exposure to Chinese
import competition affects employment and wages and significantly increases disability
benefit payments. Roberts and Taylor (2019) investigated the role of local labour market
conditions in disability program participation, explicitly focusing on the Employment and
Support Allowance (ESA) in the U.K. They found that health, labour market conditions,
and benefit generosity influence the propensity to claim disability benefits conditional
on not working. Together, these studies highlight how changes to local labour market

conditions affect disability benefit take-up.

In Norway, research has also shown that unemployment often leads to higher disability
claims. Bratsberg et al. (2010) found a strong link between employment opportunities and
disability insurance claims, with job loss significantly increasing the likelihood of claiming
disability benefits. Their findings indicate that unemployment and disability insurance
programs are often close substitutes. Similarly, Rege et al. (2009) observed that workers
from downsized plants were likelier to take disability pensions, often due to the adverse
effects on their future employment prospects and mental health. Fevang and Rged (2006)
report also found that downsizing increases the risk of disability among the employed;
their results imply that the risk of becoming disabled increases as the degree of downsizing
increases. These studies suggest that employment reductions, whether from individual

job loss or larger-scale downsizings, increase the risk of disability among workers.



Previous research has studied how changes in policies are contributing to changes in
benefit take-up; for instance, Jensen et al. (2019) found that recent labour market reforms,
characterised by stricter eligibility criteria for disability benefits, have led to significant
changes in the employment status of individuals with varying levels of health in Denmark
and Sweden. The study reveals that employment rates increased after the reforms for
those in good health, and the odds of receiving disability benefits were reduced, suggesting
that these measures encouraged more individuals to remain in the workforce. However,
individuals with moderate health problems faced an elevated risk of being on temporary
or no benefits. Those with severe health problems showed relatively stable rates of
permanent disability benefits. Similarly, Autor and Duggan (2003) found that the changes
in the benefits supply, including factors like increased screening stringency and a rising
replacement rate, significantly influenced the labour force behaviour of low-skilled workers.
Their study found that an increased supply of DI benefits caused a higher propensity for
these low-skilled workers to exit the labour force during economic downturns, reducing
the measured unemployment rate. The results of these studies suggest that policy reforms
influence disability benefit participation, that they hit different groups differently and are

potentially pushing individuals with health issues into economic vulnerability.

Certain groups appear to be more sensitive to changes in local economic conditions and
are more prone to ending up on benefits. Roberts and Taylor (2019) found that individuals
with lower education levels, those from economically disadvantaged households, residents
of urban areas (while acknowledging regional differences), and older individuals are more
sensitive to changes in local labour market conditions. Fevang and Rged (2006) also
explored various factors to find what groups are most likely to receive disability benefits
in Norway. Using administrative data from 1993 to 2003, they found that age, gender,
education, and immigration background played significant roles. Older individuals were
more likely to transition into disability benefits. Gender disparities were also evident,
as women were more likely to become recipients of disability benefits compared to men.
Those with lower education levels faced higher risk, as did immigrants from North Africa
and the Middle East. Family changes, like divorce or spousal loss, were also associated
with a higher chance of receiving benefits, but the causal relationship was uncertain.
Additionally, when examining the social welfare histories of individuals transitioning into

disability benefits towards the end of the study period in 2002, it was found that many



had extensive histories with these welfare systems, particularly among younger age groups.
Bratberg et al. (2012) report that there seems to be a spillover effect between generations
when it comes to receiving disability benefits and that children exposed to parents who
receive disability benefits increase the likelihood of them receiving such benefits. The
longer a child has experienced disabled parents, the stronger the effect. The study also

notes that the effect is more significant when the father is disabled.

In summary, the previous empirical research presented in this review highlights how
local and global economic shifts, policy reforms, and demographic factors affect disability
benefits. The findings across different countries, including Norway, show how economic
downturns significantly increase disability claims, with specific demographic groups being

more vulnerable to these changes.



3 Background

Disability benefits are a part of the Norwegian National Insurance Scheme (NIS),
established in 1967, and ensure financial security throughout life’s various phases. The
scheme is mandatory for all residents and employees in Norway. NIS is primarily financed
through employee membership fees, employer taxes, and state subsidies (Norwegian
Ministry of Labour and Social Inclusion, 2022). This chapter will look into the eligibility
criteria for disability benefits in Norway, examine the demographics of benefit recipients,
and assess the impact of the oil industry and oil price fluctuations on the country’s
economy. The aim is to provide relevant background information for the analysis in

subsequent sections.

3.1 NAV

NAV administers the National Insurance Scheme, while health-related benefits are managed
by the Norwegian Health Economics Administration (HELFO) (Lovdata, 2023). In 2006,
the Norwegian Labour and Welfare Administration, NAV, was established through a
significant welfare reform. This merger combined elements from municipal social services
and the Norwegian Labour and Welfare Service. The NAV reform is considered one of the
most important social welfare changes in recent times, where municipalities and the state

now collaborate to deliver services to the citizens (NAV, 2023h).

"NAV’s social task is to provide social and financial security and to facilitate the transition
into work and activity. Our aim is to create an inclusive society, inclusive working life,

and a well-functioning labour market" (NAV, 2023h).

NAV administers approximately one-third of the state budget and plays a vital role in the
Norwegian welfare state. Its financial schemes encompass disability benefits, facilitated
work, unemployment benefits, work assessment allowance, sickness benefits, pensions,
financial and social assistance, parental benefits, child benefits, and cash-for-care benefits.
The overarching goal is to provide timely financial support to those in need, simultaneously
promoting increased workforce participation to reduce dependency on benefits (NAV,

2023h)
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3.2 Eligibility Criteria for Disability Benefits

As of 2023, eligibility for disability benefits requires that illness or injury is the primary
cause of reduced work and earning capacity. Applicants must be aged between 18 and
67, have been National Insurance Scheme members for five years before illness or injury
occurred, and exhibit a reduction in work capacity by at least 50 per cent. Before receiving
disability benefits, applicants must assess their work potential and complete vocational
rehabilitation to enhance their earnings capacity (NAV, 2023c). Determining eligibility
for disability benefits can be a long and demanding process. During this period, many
individuals receive Work Assessment Allowance (AAP), a time-limited benefit for those
with reduced working capacity. In 2022, 77 per cent of new disability benefit recipients
previously received AAP. The rest comes from sickness allowance and persons without a
particular connection to working life (the unknown category)(NAV, 2023d). AAP ensures
income support when assistance from NAV is necessary due to illness and when work
capacity is reduced by at least 50 per cent. The AAP duration can vary depending on
work-related activities or necessary medical treatments. Generally, APP can be received
for up to three years. In select cases, the period may be extended by two additional
years. When receiving AAP, there is a "Duty to be active." In collaboration with NAV,
specific duties and activities are tailored to each individual’s capabilities. These duties
and activities aim to facilitate a path towards improved work capacity. Failure to meet
the "Duty to be active" requirements without a reasonable explanation can reduce or

terminate the AAP allowance (NAV, 2023a).

3.3 Rates for Disability Benefits

NIS uses the "basic amount" as a benchmark for calculating pensions and benefits. It is
annually adjusted based on expected wage growth in the current year, adjusted for any
deviations between expected and actual wage growth in recent years. The basic amount is
adjusted so that disability benefits, pensions, and other benefits are regulated according

to wage growth. As of May 2023, the basic amount is NOK 188,620 (NAV, 2023e).

The calculation of disability benefits relies on the individual’s income over the five years

before the onset of illness or injury. Disability benefits constitute 66 per cent of the
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average pensionable income for the three best years within five years. However, only
annual income up to six times the National Insurance Scheme basic amount (G) is included
in the calculation (NAV, 2023c). Similar criteria apply to AAP, but only the income from
the year before the work capacity reduction of at least 50 per cent is considered (NAV,
2023a). Individuals with limited or no prior income receive a minimum payment. The
minimum payment is 2.28 times the National Insurance Scheme basic amount (G) for
those living with a spouse, partner, or cohabitant and 2.48 times for single individuals.
"Young disabled persons" disabled before age 26 have different benefit calculation rules,
granting them higher minimum rates, either 2.66 or 2.91 times the National Insurance
Scheme basic amount, depending on their marital status and living arrangements (NAV,

2023c).

3.4 Demographics of Benefit Recipients

In October 2023, 10.4 per cent of Norway’s population between 18 and 67 received disability
benefits. Certain demographic groups are experiencing more pronounced increases. Women
outnumber men in benefit recipients, with 12.5 per cent of women compared to 8.5 per
cent of men (NAV, 2023g). In recent years, there has also been a more substantial growth
in the proportion of disabled women than men, extending across all age groups except
those under 25. Furthermore, there has been a significant rise in the proportion of disabled
individuals under 30. However, they still constitute a relatively small portion of all
disability benefit recipients at 2.6 per cent of the population, but the number has doubled
over the last decade. Conversely, the older age groups have witnessed a decline in benefit
recipients since the mid-2000s. This decline can be attributed to increased education
levels, improved health, less physically demanding jobs, and the availability of old-age
pensions from age 62, introduced in 2011 (Ellingsen, 2017).

3.4.1 Diagnosis

Diagnosis statistics from 2017 reveal that the most common reasons for receiving disability
benefits are mental illness and behavioural disorders, accounting for 37.7 per cent, followed
by musculoskeletal diseases at 26.4 per cent. Between 2000 and 2016, there was an 8.2

per cent increase in the proportion of individuals with mental and behavioural disorders,



10 3.4 Demographics of Benefit Recipients

while musculoskeletal disorders decreased by 6.9 per cent. As expected, musculoskeletal
diseases positively correlate with age, given their prevalence in older individuals (NAV,
2023b). Additionally, more women than men receive disability benefits for musculoskeletal
disorders, which might explain why there are more disabled women than men. Other
factors might be that women more often have graded disability benefits where they combine
work and benefits due to traditional gender roles (Normann, 2018). When it comes to
mental illness, a higher proportion of young people and men receive disability benefits.
Among the young disabled, 63 per cent is due to mental illness, potentially explaining
why there is such an increase in young disabled. Other factors might be improved medical
treatments allowing children with previously life-threatening diagnoses to survive and the

expedited clearance of young individuals for disability benefits (Ekelund, 2022).

3.4.2 Graded Benefits

The majority of disability benefit recipients are considered 100 per cent disabled and do
not work. Statistics from 2019 indicate that 18 per cent of all recipients were registered
as working, 71 per cent of those receiving graded benefits are employed, and around 5 per
cent of those with 100 per cent disability. Few who become disability benefit recipients
re-enter the workforce, but evidence suggests that some who receive health-related benefits
still have remaining work capacity. Therefore, there is potential for more people in this
group to be employed (Sysselsettingsutvalget, 2021). Gender differences also emerge,
with more women than men combining work with disability benefits. This disparity
could be attributed to differences in diagnosis and occupational choices between men and
women. Graded disability benefits are more prevalent in women-dominated professions,
such as education and healthcare. At the same time, male-dominated industries like
business services and manufacturing exhibit the lowest proportion of graded disability
benefits. This discrepancy may suggest that men, to a greater extent than women, work in
industries that are more difficult to combine with graded disability benefits (Jacobsen &
Thune, 2013). Older recipients are more likely to combine work and benefits, possibly due
to a higher proportion of severe diagnoses and extensive functional impairments among
younger individuals. However, it may also be due to little work experience in the age
group. Mental disorders, which are more common among the younger generation, reduce

the likelihood of receiving graded disability benefits compared to musculoskeletal diseases,



3.4 Demographics of Benefit Recipients 11

which are more likely to result in graded benefits (Sysselsettingsutvalget, 2021).

3.4.3 Education Levels

Regarding education, recipients with low levels of education are overrepresented among
the recipients. In 2022, 24 per cent of all 18-67-year-olds with primary school as the
highest completed education received disability benefits, marking a five per cent increase
since 2015. Among those with upper secondary school as the highest education, 10.8 per
cent received benefits, a 0.6 per cent increase during the same period. The percentage of
individuals with a university or college education is 4.6, marking a 0.7 per cent increase.
Since the population’s education level is rising, the percentage of those with only primary
school education is decreasing. This shift minimizes the effect of the increased proportion
of primary school-educated individuals on the overall proportion of disabled persons. The
increase in the proportion of individuals with only primary school education might be
because individuals with lower education levels more frequently become disabled at a
young age, hindering their ability to complete higher education. In 2022, over 90 per cent
of individuals under 25 who became disabled had only completed primary school. The
increase in young people becoming disabled over the last decade might contribute to an
even higher proportion of disabled with low levels of education. Additionally, individuals
who become disabled later in life often come from jobs with lower educational requirements,
marked by stress and physical strain. In 2022, 30 per cent of individuals aged 55 and
older who became newly disabled had primary school as their highest education level

(Normann, 2023).

Low education levels also correlate with lower incomes. SSB data from 2021 indicates that
individuals who receive disability benefits with only a primary school education earned, on
average, NOK 34,000 less than those with only an upper secondary school education and
NOK 77,100 less than those with a university or college education. Despite their lower
earnings potential, individuals with only primary school education often receive more
benefits than their more highly educated counterparts. This is primarily due to the lower
prevalence of graded disability benefits among those with lower education levels. Graded
disability benefit recipients often work more than fully disabled individuals, and additional
income from employment, alongside disability benefits, typically results in higher total

income. Other sources of income, including capital income and occupational pensions
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earned through previous work, further contribute to these differences (Normann, 2023).

3.4.4 Regional Differences

Significant differences exist between counties in the percentage of people receiving disability
benefits. According to 2023 statistics, Oslo had the lowest percentage, with just 6.3 per
cent, while Innlandet had the highest, with 14.2 per cent (NAV, 2023g). Generally, counties
with a larger elderly population tend to exhibit higher rates of disability benefit recipients.
Conversely, regions with a younger demographic contribute to lower percentages. Local
variances in health and education levels further impact these statistics. The capital
region has a more flexible and varied labour market, contributing to a lower percentage.
Migration trends also play a role; individuals often relocate to urban areas like the capital
region for educational or employment opportunities, whereas those on benefits typically
do not migrate to cities to the same extent (NAV, 2022). Living in rural areas can
be more cost-effective, which is advantageous for low-income individuals who rely on
social security. These patterns are also observable at the municipal level, where city
municipalities typically report fewer disabled individuals than district municipalities. For
instance, in 2022, Beerum, located in the capital region, was the municipality with the
lowest, proportion of disabled, with only 5 per cent receiving disability benefits. Conversely,
the county with the highest proportion was the district municipality Sgndre Land in
Innlandet, where 21.4 per cent of the population is on benefits (NAV, 2023g). Notably,
there are ten municipalities where over 20 per cent of the population receives disability

benefits, all considered district municipalities.
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Percentage of the Population Receiving Disability Benefits
by Municipality in 2022
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Source: NAV « Map data: © Kartverket + Created with Datawrapper

Figure 3.1: The map displays the percentage of the population receiving disability
benefits by municipalities in 2022. The variations in colour intensity represent the different
percentages of disability benefit recipients across Norway. Source: (NAV, 2023g)

3.5 The Oil and Gas Sector in Norway

In Norway, the oil and gas sector is the largest industry in terms of value creation,
government revenues, investments and export value (Norwegian Petroleum, 2023). Data
from SSB reported that in 2020 approximately 156 100 jobs were connected to the oil
and gas sector, representing about 6 per cent of total employment nationwide (Hungnes
et al., 2022). This industry is distributed throughout Norway, but its economic impact is
particularly pronounced in Western and Southern regions where most oil and gas activities

are concentrated (Norwegian Petroleum, 2023).

The Norwegian reliance on the oil industry makes the Norwegian Economy sensitive to
oil and gas price changes. A significant decline in the oil price can affect the Norwegian

Economy through several channels, as the demand for goods and services from the
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Norwegian and international petroleum industry can be reduced, which can result in lower
activity in the supplier industries, which in turn slows down the growth in the mainland
economy and increases unemployment. Changes in oil prices also affect the krone exchange
rate (by Royal Decre, 2016). These effects were particularly evident after the significant
drop in oil prices in the fall of 2014 when the oil price almost halved, and the decline in
the oil price lasted for several years, as one can see in the graph below. The Norwegian
Economy entered a recession where economic growth slowed, and unemployment increased

(Brander, 2019).
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Figure 3.2: Europe Brent Spot Price. Figure 3.3: GDP and unemployment rate.
Source: (EIA, 2023) Source: (SSB, 2023c¢), (SSB, 2023b).

The decline in oil prices significantly impacted employment, particularly in South
and Western Norway. The counties that experienced the most substantial decline in
unemployment were Rogaland, Hordaland, Mgre og Romsdal, and Vest-Agder, all of
which have a high concentration of oil industry workers and an industry dependent on oil
(NAV, 2023f). However, this trend was not uniform across the country. Unemployment
decreased in 8 of the 19 counties from 2014 to 2015. The counties with the most significant
declines in unemployment were Hedmark, Oppland, and @stfold, which also had the lowest
percentage of oil workers, revealing how differently the oil price decline affects different

areas, depending on their dependence on the oil industry (Hvinden & Nordbg, 2016).
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Percentage of Oil Workers in the Workforce by Municipality
in 2009
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Figure 3.4: The map displays the percentage of oil workers in the workforce by
municipality in 2009. The variations in colour intensity represent the regional distribution
of oil industry employment across Norway. The choice to illustrate data from 2009 is
deliberate, as it corresponds with the empirical data examined in this thesis. Source:
(SSB, 2023a)
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4 Data

To analyse the impact of changes in local labour market conditions on the number of
disability benefit recipients in Norway, I have constructed a panel data set consisting
of annual data on a municipality level from 2009 to 2021. The data is compiled from
different sources: NAV provides the numbers on disability benefits recipients; SSB offers
data on employment and other population statistics; and the U.S Energy Information

Administration (EIA) is the source for oil price data.

Between 2009 and 2021, Norwegian municipalities underwent several structural changes.
Given that the analysis is at a municipality level, the data set has been restructured to
align with the 2020 structure. Restructuring the data is necessary for consistency in the
analysis as it ensures that administrative changes in the municipalities do not influence
the results. Not all the data from SSB is aggregated to fit the 2020 structure; therefore, I
have identified all municipalities that have been merged or separated from 2009 to 2021.
Information on the merges was found in official records from the Norwegian Government
(Government of Norway, 2020). I aggregated the data for the merged municipalities to
fit with their new entities by summing up their respective data points to create a single,

unified data set for the new municipality.

Furthermore, some municipalities were divided, and new borders were established.
Therefore, Hamargy, Heim, Hitra, Narvik and Orkland have been excluded from the
dataset to avoid the complexities of matching data for municipalities that consist of
parts of previous entities. Consequently, the dataset consists of 351 municipalities. It
is important to note that aggregating data from smaller municipalities into larger ones
might obscure some local variations and specific characteristics. However, due to the scale
of this study, I found that this method provides the best balance between data integrity

and analytical feasibility.

4.1 Variable Description

This section provides a detailed description of the variables in the analysis, explaining their
relevance to the study. Table 4.1 details the control variables alongside their respective

identifiers in the Stata regressions.
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Stata Variable Name

Description

MunicipalityID Unique identifier for each municipality

Year The year for which the data is recorded
InEmployed Log of the number of employed individuals
InDisabilityBenefits Log of the number of disability benefit recipients
OilWorkers2009 Percentage of oil workers based on 2009 data
RealOilPrice Inflation-adjusted price of oil

InPopulation Log of total population in each municipality
SickLeave Percentage of workforce on sick leave
OverAgeb0 Percentage of population over age 50
ShareWomen Percentage of female residents
SharePrimaryEdu Percentage with primary education
ShareSecondaryEdu Percentage with secondary education
ShareAfrica Percentage of residents from Africa
ShareAsia Percentage of residents from Asia

Table 4.1: Variable names and descriptions

4.1.1 The Dependent Variable

In econometrics, the dependent variable is the outcome or the variable we try to explain.
Independent variables are predictors believed to influence the dependent variable. In
my study, the dependent variable is the number of disability benefit recipients, which is
the variable I am trying to explain. The data captures the yearly number of disability
benefit recipients in each municipality in 2009-2022. I use the logarithm of the dependent
variable because log transformations help stabilise the variance and normalise the variable’s
distribution, reducing the impact of extreme values. It also allows regression coefficients to
be interpreted as semi-elasticities, meaning that the coefficients represent the percentage
change in the dependent variable in response to either a one-unit or one-percent change

in an independent variable, making the results easier to interpret.

4.1.2 The Independent Variable

Employment, represented by the number of employed individuals residing in each
municipality from 2009-2022, is the primary explanatory variable in the analysis. The
data is from SSB and is the amount employed in each municipality registered in the year’s
fourth quarter. The aim is to see if employment changes in a municipality have an inverse
relationship with the number of disability benefit recipients. The employment figures have

also been transformed by using a logarithmic scale.
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4.1.3 Control Variables

To establish the causal relationship between employment and disability benefits, the
ceteris paribus conditions, meaning 'other things equal,” must be met (Wooldridge, 2020,
p. 10). Municipalities differ in many ways, including size, demographics, policies, and
governance. If these differences are not accounted for, it can lead to omitted variable bias.
Therefore, control variables have been included in the analysis to account for additional
factors that could influence the outcome and isolate the causal effect of the main variables
of interest, disability benefits and employment. This approach can reduce the risk of bias,
improving the precision of the estimated relationships. However, it is important to be
careful when adding controls, as too many can result in overfitting and multicollinearity,
which may affect the precision of the estimated coefficients and make interpretations less

clear (Wooldridge, 2020, pp. 90-92).

The control variables in the analysis are included based on logical reasoning, availability,
and previous literature presented in the literature review chapter, particularly the
paper from Fevang and Rged (2006). All control variables, except for population, are
expressed as percentages of the total population or specific demographic segments. Using
percentages rather than absolute numbers shows relative changes and compositions within
municipalities, which can provide a more nuanced understanding of the data. The controls
in percentages are not log-transformed as it makes a more straightforward interpretation
to leave them as percentages and not the log of a percentage. Percentages have values
between 0-100, implying that they are less likely to exhibit the kind of extreme skewness or
variance that would benefit from log transformation. It also prevents issues with variables

that have a value of zero.

In the analysis, the log of population size was included as a control variable to account
for year-to-year variations in the municipalities’ populations. Sick leave is included
as a control variable as it can indicate the general health status of the workforce in
the municipalities. Therefore, sick leave can serve as an indicator for disability claims,
independent of employment levels. The sick leave data is from SSB and is doctor-certified
sickness absence for employees aged 16-69. This data is reported quarterly and in
percentages of the workforce; therefore, I have taken the yearly average of the data to

align with the temporal framework of the study. Education is included as it correlates
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with benefit dependency, as people with low levels of education are overrepresented among
the disabled. The analysis includes the percentage of the total population with basic
school-level education and upper secondary education, which might capture the potential
impact that higher rates of individuals with lower education in a municipality could have
on disability benefits. Fevang and Reed (2006) observed that immigration background
significantly determines the likelihood of benefits, particularly among immigrants from
North Africa and the Middle East; therefore, the percentage of immigrants from Africa
and Asia have been included as controls. In Norway, there are higher levels of women and
older age groups among the disabled population. To account for these demographic factors,
gender and age are included as control variables in the analysis. Considering the higher
prevalence of disability benefits among women, the model includes only the percentage of
women in the total population. Regarding age, the analysis includes individuals between
the ages of 50 and 66, represented as a percentage of the total population aged 18-66.
This age range is chosen based on the eligibility criteria for disability benefits in Norway,
where beneficiaries must be between 18 and 67. By focusing on this particular age group,

the study aims to capture the potential impact older populations can have on benefits.

4.1.4 The Instrumental Variable

Employment is the variable of interest in this analysis, but the variable might be endogenous
due to potential reverse causality and omitted variables. Therefore, an instrumental
variable is used to replace employment and establish a causal relationship between changes
in employment and benefits recipients. I will further explain the instrumental variable

approach later in the methodology chapter.

In the analysis, the interaction between changes in the oil price and the percentage of
oil workers in each municipality is used as the instrument, similar to the Charles et al.
(2018) paper. Oil prices directly impact the oil industry, and price changes affect oil
production, exploration, and investment, which impacts employment. The share of oil
workers shows the importance of oil and gas in each municipality. International market
dynamics, geopolitical events, and other external local economic conditions determine
the price of oil. Hence, it can be considered an exogenous shock. The interaction term
between the oil price and the importance of oil and gas captures how external price shocks

affect municipalities depending on their exposure to the oil industry. Consequently, the
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impact of changes in oil prices can be considered an exogenous variation in employment.

The data on the oil price is from the U.S Energy Information Administration (EIA) and
is the annual average of the European Brent Spot Price measured in dollars per barrel.
The choice of Europe Brent as the oil price measure for Norway is based on its relevance
to the Norwegian oil industry. The oil price is CPI-adjusted to account for inflation and
ensure that the prices reflect real rather than nominal prices. This allows for an accurate
comparison of oil prices over time, as the impact of fluctuation in the oil price will be

isolated from changes in the general price level.

The share of oil workers in each municipality is annual data from SSB on employed persons
by industry in the fourth quarter. To better reflect the oil sector’s relative significance in
each municipality, the data on oil workers, initially provided in absolute numbers, has
been converted into a proportion of the total number of employed individuals. To find the
workers in the oil industry, I have used the NACE 5-digit industry-level codes to find the
industries where the employed are a direct part of the oil industry. Ten groups are 100%

oil, and information on this was given to me by NORCE, The Norwegian Research Centre.

The following industries are used to calculate the share of employed in the industry:

NACE Code Industry Sector

06.100 Extraction of crude petroleum

06.200 Extraction of natural gas

09.101 Drilling services for petroleum and natural gas extraction

09.109 Other support activities for petroleum and natural gas extraction
19.200 Manufacture of refined petroleum products

30.113 Building of oil-platforms and modules

30.116 Installation and completion work on platforms and modules
49.500 Transport via pipeline

50.204 Supply and other sea transport offshore services

52.223 Offshore supply terminal

Table 4.2: NACE codes for oil and gas industry sectors

4.2 Descriptive Statistics

4.2.1 Disability Benefits

Summary statistics for disability benefits are presented in Table 4.3, highlighting significant

variation in recipient numbers across municipalities. The range spans from as few as 7-16
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recipients in municipalities with the lowest counts to a substantial 24,044-30,266 in those
with the highest. This wide range illustrates the wide range of benefits recipients between
municipalities. The mean represents the mean of benefits recipients of all municipalities
from 2009 to 2021. There has been a steady increase in the average number of disability
benefit recipients in Norway from 2009 to 2021. This trend suggests a growing reliance
on disability benefits across municipalities, with the average and maximum number of
recipients rising annually. The standard deviation also increases over the years, indicating

widening disparities in benefit recipient numbers among municipalities.

Table 4.3: Descriptive statistics of disability benefits recipients

Year Observations Mean Std. Dev. Min Max

2009 351 803.3 1744.7 10 24044
2010 351 817.9 1758.9 9 23941
2011 351 834.4 1784.5 11 24215
2012 351 845.0 1797.2 10 24211
2013 351 839.6 1776.7 9 23798
2014 351 853.7 1821.5 7 24387
2015 351 862.5 1833.7 8 24336
2016 351 872.5 1855.4 9 24294
2017 351 894.3 1908.1 9 24910
2018 351 932.3 2014.9 16 26634
2019 351 968.2 2118.8 15 28439
2020 351 982.6 2185.9 15 29965
2021 351 993.1 2205.8 14 30266

4.2.2 0Oil Workers

Summary statistics of oil workers as a percentage of the total workforce across Norwegian
municipalities in 2009 are presented in Table 4.4. The average employment rate in the
oil sector is 2.3%, which is 66,691 individuals, with significant variation across regions.
However, the oil worker data consist of those directly employed in the oil industry. If the
indirectly employed were included, the percentage would be higher. The municipalities
are divided into three groups for the analysis: above the median, above three per cent,
and five per cent, indicating different levels of dependency on the oil sector. The group

with the most oil-dependent municipalities have an average of 8.19% of oil workers.
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4.2 Descriptive Statistics

Table 4.4: Descriptive statistics for the percentage of oil workers and treatment groups

Group Obs Mean Median Standard Deviation = Min Max
Total 351 23022 1.1115 3.2221 0 23.8295
Above Median
Comparison 176 0.4520 0.3632 0.3148 0 1.0998
Treatment 175  4.1419 2.5678 3.7273 1.1115 23.8295
Above Three Percent
Comparison 273 0.9553 0.7653 0.7775 0 2.9081
Treatment 78 7.0165 5.8176 4.0292 3.0086 23.8295
Above Five Percent
Comparison 308 1.3052 0.9102 1.2381 0 4.9167
Treatment 43 9.4435 8.1911 4.0047 5.0226 23.8295
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5 Methodology

5.1 Pooled Ordinary Least Squares (OLS)

Pooled Ordinary Least Squares (OLS) is the initial technique used in this study for
regression analysis to estimate the relationship between employment and disability
benefits. It minimizes the sum of squared residuals, which are the differences between
the observed values of the dependent variable and the values predicted by the regression
model (Wooldridge, 2020, p. 27). In the standard OLS method, the data’s cross-sectional
and time series dimensions are not explicitly accounted for. When combining panel
data with OLS, the data will be pooled, meaning it is combined without differentiating
between individual entities or time periods, treating it as a large cross-sectional study
(Wooldridge, 2020, pp. 8-9). The Pooled OLS regression, specified in Equation (5.1),
includes the natural logarithm of disability benefits as the dependent variable and the
natural logarithm of employed individuals as the independent variable of interest. Here,
Bo represents the intercept of the regression line, while 3; indicates the percentage change
in disability benefits for a one per cent change in employment. The vector X includes the

control variables, with 6 representing their respective coefficients, and ¢ is the error term.

In(DB) = By + B - In(E) + 60X + ¢ (5.1)

When the conditions of linearity, absence of perfect collinearity, random sampling, zero
conditional mean, and homoscedasticity are satisfied, the OLS method can produce
unbiased, efficient, and consistent estimations of the true population parameters. However,
it does not account for individual and time effects in panel data (Wooldridge, 2020, pp.
339-342).

The dataset for this analysis consists of 351 diverse municipalities, each with potentially
unique and time-constant characteristics that can affect the number of disability claims
in various ways. Not accounting for these characteristics can lead to omitted variable
bias. Therefore, fixed effects are added to the model to control these time-invariant
characteristics through within-municipality changes over time. Year dummies are also

included to control for temporal shocks or trends that could affect all municipalities. This
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isolates the explanatory variables’ effect on the dependent variable from year-specific
influences. Lags of employment are included in the model to capture both immediate
and delayed effects on disability benefits, acknowledging that changes in employment
might not lead to immediate changes in benefits claims and the period for the application

process. The fixed effects model is specified as follows:

In(DBy;) = Bo + f1 - In(Ei) + B2 - In(Ey—1) + B3 - In(Ej—2) + 0Xs + o + e + i (5.2)

Where ¢ and ¢ represent each municipality and time period, respectively. (3, is the intercept,
(1 is the coefficient on the current period’s employment, g5 for the first lag of employment,
and (3 for the second lag. 6 represents coefficients for the control variables X;;, a; captures
municipality-specific fixed effects, u; denotes year fixed effects, and ¢ is the idiosyncratic

error term.

5.2 The Instrumental Variable Approach (IV)

As mentioned in previous chapters, analysing the causal relationship between employment
and disability benefits presents a challenge due to the potential endogeneity of employment.
There might be unobserved factors in the municipality, such as economic conditions, local
health trends, or policy changes that simultaneously affect employment and disability
benefits, causing omitted variable bias. For instance, local initiatives to improve mental
health in the population can simultaneously boost employment and reduce disability
claims, which can lead to biased estimates if they are not controlled for. Additionally,
reverse causality can also be an issue as municipalities with high levels of disability benefits
might experience reduced employment opportunities, as reduced labour force participation
in an area can affect investment and job creation negatively. Consequently, I will use the
instrumental variable method to avoid these potential issues that might give biased results.
As previously discussed in the data section, the interaction between changes in the oil
price and the share of oil workers is used as the instrument to address the endogeneity of

employment.

The instrumental variable approach tackles the omitted variable problem by using another
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variable (the instrument) correlated with the observed variable but not with the error
term. This ensures the variation used for estimation is unbiased by omitted variables

(Wooldridge, 2020, pp. 495-497).

Following Charles et al. (2018) approach, I also use the interaction between the oil price
and the percentage of oil workers as an instrumental variable for employment. The oil
price can influence employment in Norway, especially in sectors and regions heavily reliant
on oil production and related industries. Sharp fluctuations in oil prices can lead to
significant employment changes in these sectors, causing ripple effects in local economies.
The number of oil workers in each municipality in Norway differs significantly, ranging
from 0 to 24 per cent of the workforce. To account for this, I have created an interaction
term between the oil price and the percentage of oil workers in each municipality in 2009
to capture the different effects of changes in oil prices on municipalities depending on their
level of employment in the oil sector. The percentage of oil workers in each municipality
is fixed at the 2009 level, which is the beginning of the analysis period. This ensures that
the interaction term captures the effects of changes in oil prices and is not affected by the
fluctuations in the percentage of oil workers. P;; represents the real oil price, and W; the
percentage of oil workers in each municipality, and the interaction term can be presented

as follows:

Oit = Pit X Wz (53)

However, for the IV approach to be valid, the instrument (the interaction term) must

satisfy two conditions:

1. Relevance: The instrument, here O;; must be correlated with the endogenous
explanatory variable, employment E;;. In this study’s context, oil price changes are
expected to significantly impact employment, especially in regions with high levels

of oil workers.

COV(Oit, Ezt) 7& O (54)
(Wooldridge, 2020, p. 497)

2. Exogeneity: The instrument should not correlate with the error term w;. This

means that while oil prices influence employment, they should not directly impact
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the number of individuals receiving disability benefits, except through their effect
on employment.

cov(Oy, uy) =0 (5.5)

(Wooldridge, 2020, p. 597)

If these conditions hold, using the interaction term of the real oil price and oil workers as
an instrument allows for isolating the variation in employment driven solely by exogenous
changes in the oil price. The exogenously induced variation in employment can then
be used to estimate the impact of employment on the number of individuals receiving

disability benefits without the biases that can occur with direct OLS estimation.

In practical terms, this strategy involves two stages, the so-called 2SLS method. The first
stage involves regressing employment on the interaction term (along with other control
variables) to capture the variation in employment driven by oil price fluctuations. In the
second stage, the predicted values from the first-stage regression are used to estimate the

causal effect of employment on the number of disability benefit recipients.

First Stage Regression: The first stage regression models employment £j; as a function of

the interaction term and other controls.

InEy = Bo+ B10i + B20i—1 + 30412 + 0 X3 + o + 1y + €34 (5.6)

In the first stage regression, InFE;; represents employment in region i at time ¢. The
instrument variables, Oy, Oy 1, and Oy _s, include the current and lagged values of the
interaction term. This approach acknowledges the potential delayed impact of oil price
changes on employment. The variable X;; is a vector of control variables, «; captures
municipality-specific fixed effects, i, represents year-fixed effects, and ¢;; is the idiosyncratic

error term.

From this regression, the predicted values E;; are obtained, which represent the component
of employment that is driven by changes in the instrument. This will be used in the two

following 2SLS equations.

Second Stage Regressions: The second stage regressions estimate the impact of employment

on disability benefits. Equation (5.7) includes only the immediate predicted employment,
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while equation (5.8) includes lags of predicted employment to capture potential delayed

effects.

hl(DBZt) = 7o + 1 ln(E,t) + Qth + a; + ot + Uy (57)

ID(DBZt) = 7o + T ln(Ezt) —|— T2 ln(Eit—l) + T3 ln(Eit_Q) + Qth —I— a; —f- ,ut + Uit (58)

In the second stage regression, DB;; represents the number of individuals receiving
disability benefits in region i at time t. The variables Eit, Eit,l, and Eit,g are the
predicted employment values from the first stage, including the current and two lagged
values. Xj;; is a vector of control variables. «; captures municipality-specific fixed effects

1 accounts for year-specific effects, u;; is the idiosyncratic error term.

5.2.1 Assessing Instrument Validity in 2SLS Analysis

In 25LS analysis, for an instrument to be considered valid, it must be both relevant and
exogenous. An instrument’s relevance can be evaluated in the first-stage regression of
2SLS. If the instrument is statistically significant (typically at the 5% level or lower) and
with a F-statistic for excluded instruments greater than a predefined threshold, commonly
above 10, it indicates its relevance, suggesting that it explains a substantial portion of the
variation in the endogenous variable. However, relevance alone does not confirm validity,

as the instrument must also be exogenous.

In a 2SLS regression, Stata uses the following statistical tests to evaluate the validity of

an instrument:

e Kleibergen-Paap rk LM Statistic: This test checks the instrument’s relevance
by determining whether it strongly correlates with the endogenous regressors (Bazzi

& Clemens, 2013).

e Cragg-Donald Wald F Statistic: Provided in Stata’s 2SLS output, this statistic
evaluates the strength of the instruments. A value below ten may indicate weak

instruments, potentially leading to biased 2SLS estimates (Bazzi & Clemens, 2013).

e Hansen J Statistic: This test addresses overidentifying restrictions by checking

whether the instruments are uncorrelated with the error term (Stata, 2023).
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Combining these tests can indicate instrument validity, essential in determining causal

inference in 2SLS analysis.

5.3 Difference in Differences (DID)

A Difference in Difference (DID) approach is employed to assess the causal impact of the
2014 oil price decline on disability benefits. The DID method is well-suited for situations

where a 'treatment’ affects a particular group at a specific time.

In this analysis, the treatment indicator, D;;, differentiates municipalities based on their
exposure to the oil industry. Specifically, D;; is assigned a value of 1 for municipalities
with a percentage of oil workers above a predefined threshold, indicating a higher potential
impact from the oil price decline. For municipalities with lower levels of oil workers, D;,
is set to 0, thereby the comparison group. An essential condition in this method is the
parallel trends assumption, which says that, in the absence of treatment, the average

outcomes for both groups would have followed similar trends over time.

The DID model estimates the treatment effect by comparing changes in disability benefits
across treated and comparison groups before and after the event. The DID two-way fixed
effects model is based on the notation and terminology described by Angrist and Pischke
(2009, p.229) and is specified as follows:

Yie =7+ AN +0Dy + 00Xy + € (5.9)

Here, Y;; is the disability benefits in each municipality ¢ at time t. The term ~; is
municipality-specific fixed effects, and \; represents year fixed effects. The coefficient o

captures the average effect of the oil price decline on the treated group post-2014.

In addition to the basic two-way fixed effects model, the equation includes control variables
here 0.X;;. A post-event control is also included, which controls for the general impact of

the post-event period on disability benefits in all municipalities.
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5.3.1 Event Study

In the final part of the analysis, an Event Study approach is employed to understand how
the treatment groups responds to the treatment over time. By interacting the treatment
indicator with each year, the model provides more detailed estimates of the event’s impact
on disability benefits. In addition, it allows us to see if the parallel trends assumption

holds by studying the years before the event.

The event study design follows the standard two-way fixed effect methodology described by
Borusyak et al. (2022). Considering that the oil price decline was unforeseen, accounting for
anticipatory effects is unnecessary. As the event simultaneously affected all municipalities,
the model does not include leads and lags, typically used when staggered treatment effects
are present. In this model, 2013 is deliberately excluded to serve as the baseline year.
All other years, from 2009 to 2021, are compared to this baseline to assess the different

impacts of the treatment over time.

T
h’l(DBZt) =% + )\t + Z 5tDit + QXZt + €it (510)

t=1
In(DB;;) represents the natural logarithm of disability benefits for each municipality 7 at
each time ¢, with 7; as municipality-specific fixed effects and \; as year fixed effects. The
term 23:1 0;D;; captures the interaction between the treatment indicator and each time
period, encompassing all years in the study. The 6.X;; term includes control variables, and

€;; is the idiosyncratic error term.
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6 Analysis

6.1 The Fixed Effect Model

Table 6.1 shows the results from estimating the fixed effect (FE) equation (5.2) with
different lags and controls. The regression results from (1) and (2) include only municipality
and year-fixed effects, and in regression (2) two lags are included. In model (1), the
coefficient for InEmployed is 0.812, indicating a significant and positive relationship when
no other controls are included. The introduction of lags in model (2) adjusts the coefficient
of InEmployed to 0.618. Both lag coefficients are positive; the first lag is not statistically
significant, while the second is significant at the 1% level. That there seems to be a positive
relationship between employment and benefits is somewhat surprising. However, when
controls are added to the model (3) and (4), the coefficients for InEmployed have a smaller
negative effect and are less significant. The lags of employment also take on negative
values, but they are not significant at the 5% level. Still, it suggests that including controls,
such as population demographics and education levels, might provide further insights and
better explain the variations in disability benefits. None of the InEmployed coefficients has
negative values. While it is counter-intuitive that an increase in employment leads to an
increase in disability benefits recipients, this can suggest that increased employment does
not immediately affect disability benefits. The controls for population, age, the second
lag of sick leave, and primary education show a positive and significant relationship with
benefits. Immigration controls for Africa and Asia have a significant negative association

with disability benefits.
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Table 6.1: Fixed Effects (FE)

) ) ) )
VARIABLES Simple With Lags Added Controls  All controls
InEmployed 0.812%** 0.618%** 0.268*** 0.131
(0.0875) (0.110) (0.0996) (0.0990)
L1 InEmployed 0.0667 -0.166* -0.146*
(0.0707) (0.0932) (0.0849)
L2 InEmployed 0.203%** -0.144 L0.177*
(0.104) (0.101) (0.102)
InPopulation 1.382%** 1.590%**
(0.186) (0.178)
ShareAge50 66 0.0233%** 0.0202%**
(0.00357) (0.00373)
ShareWomen 0.00889 0.00767
(0.00743) (0.00728)
L1 SickLeave 0.00510
(0.00349)
L2 SickLeave 0.00842%**
(0.00280)
SharePrimaryEdu 0.0132%**
(0.00391)
ShareSecondaryEdu 0.00743*
(0.00393)
ShareAfrica -0.0153**
(0.00762)
ShareAsia -0.0201%**
(0.00602)
Constant -0.548 -1.828%* -6.929%** -8.015%**
(0.692) (0.829) (0.942) (0.932)
N 4,563 3,861 3,861 3,861

Note: Year dummies are included in the regressions but excluded from the table. Robust

standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1.

6.2 Instrumental Variable

The potential endogeneity of the employment variable may compromise the validity of
the fixed-effects regression results. Therefore, an instrumental variable approach has
been employed. The estimated equation (5.6), which represents the first-stage regression,
is displayed in Table 6.3. The first-stage regression indicates a significant and positive
relationship between employment and the interaction term, as well as with one lag of the
interaction term. The strength of these instruments is further confirmed by a first-stage
F-statistic for excluded instruments, exceeding the conventional threshold of 10 for both

models with added controls, suggesting that they are not weak instruments and are
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correlated with the endogenous variable.

Table 6.3 also presents the outcomes of the second-stage regression, with the interaction
term as an instrument for the potentially endogenous employment variable. The lags of
the interaction term are included to account for the time the oil industry and disability
benefits need to adjust to an economic shock. Across both models with added control
variables, a significant negative association between the log of employment and the log
of disability benefits is observed. This suggests that an increase in employment causes
a decrease in disability benefits. The elasticity is -5.961 in the model that only controls
for municipality and year-fixed effects, which suggests a substantial negative impact.
Incorporating additional controls reduces the coefficient, resulting in an elasticity of -1.351
and -1.454. The differences between the models with added controls imply that the
inclusion of controls for education, sick leave, and immigration status seems to have some

impact on the outcome.

Table 6.2: 2SLS results

(1) (2) (3)

Model Simple Added Controls  All controls

InEmployed -5.961 -1.351%%* -1.454%**
(3.764) (0.458) (0.596)

First-Stage Estimates

Oil Interaction 1.53e-06 2.74e-05%+* 2.59e-05%**
(9.14e-06) (6.15e-06) (6.31e-06)

L1 Oil Interaction 1.62e-05%** 2.52e-05%** 1.96e-05***
(4.57¢-06) (4.52¢-06) (4.23e-06)

L2 Oil_Interaction 2.64e-06 4.39e-06 3.98e-06
(4.85¢-06) (4.42¢-06) (4.15¢-06)

F-statistic for excluded instruments 4.88 29.41 22.81

N 3,861 3,861 3,861

Note: Table reports 2SLS regression estimates. Upper panel: second-stage results; lower panel:

first-stage results with instruments. Robust standard errors are in parentheses. Year dummies
and additional controls are included in the regressions but excluded from the table. Significance:
K p<0.01, ** p<0.05, * p<0.1.

6.2.1 Adding Lags to the Instrumental Variable Estimation

To understand the temporal impact of employment disability benefits, Table 6.3 extends

the 2SLS regression model to include two employment lags. In the first model, which
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controls only for municipality and year-fixed effects, the coefficients for the employment
variables are not statistically significant. When more controls are included in the second
and third models, the coefficients for immediate employment remain negative but with
a less negative impact than the model without lags. The second lag of employment
(L2 InEmployed) shows a significant negative effect at the 5% level in both the second
and third models, with elasticities of -1.343 and -0.897, respectively. These results suggest
a delayed negative impact of employment on disability benefits, indicating that changes
in employment might affect the number of disability benefit recipients over time. The
initial 2SLS model, which does not explicitly include employment lags, may capture some
of these delayed effects since the predicted employment, used as an instrumental variable,
is also derived from the instruments’ lags. Excluding lags from models where there is
a delayed effect might cause an overestimation or underestimation of the immediate
coefficient. Adding lags of InEmployment to the model makes the delayed effect more
visible. However, adding employment lags to the 2SLS model increases its complexity.

Therefore, these results should indicate a potential trend rather than evidence of causality.

Table 6.3: 2SLS results with lags of employment

(1) (2) (3)

Simple Added Controls All controls

InEmployed -10.99 -0.596 -0.419
(10.84) (0.707) (0.722)

L1 InEmployed 6.080 -0.163 -0.821
(7.118) (0.718) (0.570)

L2 InEmployed -4.311 -1.343%* -0.897**
(4.222) (0.532) (0.440)

N 3,861 3,861 3,861

Note: Table reports 2SLS second equation regression estimates. Year dummies and additional

controls are included in the regressions but excluded from the table. Robust standard errors in
parentheses; *** p<0.01, ** p<0.05, * p<0.1.

6.3 Difference in Difference Analysis

Table 6.4 illustrates the outcomes from the DID equation estimation as represented in
equation (5.9). The analysis is conducted across three different models; each treatment
group has a different threshold of oil workers’ levels. In these models, all controls are

added; Table A2.1 in the appendices displays the result with different controls. In the
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first model, municipalities with oil worker levels above the median, which is more than
1.1%, are considered the treatment group. In the second and third models, the treatment

groups are determined by 3% and 5% thresholds, respectively.

All models consistently show a positive and significant post-event dummy coefficient,
indicating a general increase in disability benefits recipients by approximately 14.4% to
14.6% after the event. This trend could be attributed to various economic and policy
factors, but it may also result from the decline in oil prices. After examining the coefficients
for the treatment groups, positive and significant effects are found. In municipalities above
the median threshold, disability benefits increased by approximately 1.93% compared to
the comparison group. For the 3% and 5% thresholds, benefits increased by approximately
2.36% and 5.23%, respectively, compared to the control group.

The coefficients for the treatment groups indicate that in municipalities with higher
proportions of oil workers, the post-event increase in disability benefits was more
pronounced compared to the comparison group. The larger the threshold for defining the
treatment group, the more substantial the increase, suggesting that a greater level of oil
workers in a municipality is associated with a more significant rise in disability benefits

post-event.

However, this model does not test the parallel trend assumption, which ensures that the
treatment and control groups had similar trends before the event. This is critical for
attributing the post-event differences in disability benefits to the decline in oil prices. The
following subsection will present an Event Study to investigate the pre- and post-event
effects on the treatment groups further, which will help confirm if the parallel trend

assumption holds.
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Table 6.4: Difference in Difference analysis

) ) )
Median Three Per Cent Five Per Cent
PostEvent 0.144*** 0.148%** 0.146***
(0.0254) (0.0248) (0.0242)
TreatXPostMedian  0.0193**
(0.00932)
TreatXPost3Pct 0.0236**
(0.0116)
TreatXPost5Pct 0.0523***
(0.0125)
InPopulation 1.344%%* 1.325%%* 1.304%***
(0.0877) (0.0882) (0.0863)
ShareAge50 66 0.0220*** 0.0217*** 0.0218%**
(0.00338) (0.00338) (0.00333)
ShareWomen 0.00884 0.00911 0.00770
(0.00740) (0.00749) (0.00743)
SickLeave 0.00359 0.00373 0.00258
(0.00375) (0.00360) (0.00371)
SharePrimaryEdu 0.0137%** 0.0139*** 0.0138%**
(0.00361) (0.00361) (0.00358)
ShareSecondaryEdu  0.0101** 0.00996** 0.00997**
(0.00395) (0.00393) (0.00397)
ShareAfrica -0.00617 -0.00569 -0.00542
(0.00720) (0.00724) (0.00719)
ShareAsia -0.0197*** -0.0186*** -0.0190%***
(0.00574) (0.00576) (0.00576)
Constant -7.630%%* -7.480%** -7.216%%*
(0.906) (0.916) (0.902)
Pre-treatment mean 5.92 5.92 5.92
N 4,563 4,563 4,563

Note: Year dummies are included in the regressions, but excluded from the table. Robust

standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1.

6.4 Event Study

The outcomes from the event study are presented in Table 6.5. The models are estimated
with all controls, but only the year outcomes are included. Table A3.1 in the appendices
show the result for the above five per cent group with different amounts of controls added.
All three models show no significant coefficients at the five per cent level pre-event, except
for Year -4 in the model with a three per cent threshold. This supports the assumption

that the trends for both groups were parallel before the event, as there are no considerable
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differences between the treatment and comparison groups before the event.

The sum of the post-event treatment effects (TE) indicates the combined impact over
the years following the event. All the treatment groups have a positive (TE), suggesting
a higher total increase in disability benefits than the comparison group. The Median
group has an approximately 17.5% increase; the three per cent group has a 22.1% increase,
and the five per cent group has a substantial approximate 40% increase compared to the
comparison group over the years post-event. The results imply that the most pronounced
effect is observed in the municipalities with the highest dependency on the oil industry.
Post-event, the model with the five per cent threshold exhibits positive and statistically
significant coefficients from years 2 to 7. For models with the median and three per cent
thresholds, coefficients become significant from year four onwards. This trend shows a
delayed effect of the decline in oil prices that gets stronger over time, and it seems to
remain throughout all post-event years included in the model. Furthermore, the magnitude
of the event’s effect appears to be larger for models with a higher treatment threshold in

all the years post-event.

Coefplots in Figures 6.1 to 6.3 visualise these findings, with increased disability benefits
seen in all treatment groups after the event. This trend is particularly pronounced in
Figure 6.3 with above five per cent treatment group, indicating that areas with a greater
dependence on the oil industry experienced a larger rise in disability benefits recipients

after the event.
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Table 6.5: Event Study results

(1) (2) (3)
Model Median Three Per Cent Five Per cent
Year -5 0.0149 0.0182%* 0.0169
(0.00961) (0.0104) (0.0132)
Year -4 0.0143* 0.0206** 0.0149
(0.00813) (0.00887) (0.0117)
Year -3 0.0103 0.0103 0.00633
(0.00666) (0.00805) (0.0116)
Year -2 0.00138 -0.00126 -0.00596
(0.00480) (0.00552) (0.00762)
Year 0 -0.00437 -0.000424 -0.00275
(0.00514) (0.00663) (0.00970)
Year 1 0.00423 0.00985 0.0149
(0.00713) (0.00840) (0.0102)
Year 2 0.0125 0.0168 0.0263**
(0.00839) (0.0102) (0.0127
Year 3 0.0180%* 0.0193* 0.0384***
(0.00952) (0.0113) (0.0133)
Year 4 0.0296*** 0.0395%** 0.0789***
(0.0104) (0.0145) (0.0191)
Year 5 0.0319%** 0.0389** 0.0772%**
(0.0116) (0.0161) (0.0181)
Year 6 0.0416*** 0.0469%** 0.0827**
(0.0117) (0.0156) (0.0187)
Year 7 0.0416*** 0.0504*** 0.0843***
(0.0131) (0.0170) (0.0196)
Sum Post Event TE 0.175 0.221 0.400
Pre-treatment mean 5.92 5.92 5.92
N 4,563 4,563 4,563

Note: Control variables and year dummies are included in the regression but excluded from the
table. Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1.
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Figure 6.1: Event Study coefplot with above median oil workers
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Figure 6.2: Event Study coefplot with more than three per cent oil workers
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Figure 6.3: Event Study coefplot with more than five per cent oil workers
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7 Discussion

This analysis aims to contribute to understanding the relationship between employment,
local economic conditions, and disability benefit take-up. Consistent across all models,
changes in employment seem to impact disability benefit take-up significantly, aligning
with existing research findings. This section will discuss these findings in relation to prior
literature and economic theories, explore the robustness and limitations of the analysis,

and make suggestions for further research.

7.1 Discussion of the Results

The 2SLS analysis uncovers a significant inverse relationship between employment and the
number of disability benefits recipients, indicating an elasticity of -1.454. This aligns with
Charles et al. (2018), who reports a similar but less pronounced inverse relationship with
an elasticity of -0.699. While Charles et al. (2018) primarily focuses on disability payments,
this study uses the number of benefit recipients, making a direct comparison challenging.
Despite differences in the dependent variables, the consistent negative elasticities in both
studies underscore the robustness of the relationship between employment fluctuations
and disability benefits. The stronger relationship observed in Norwegian municipalities
might be attributed to the economy’s reliance on the oil industry and the structure of its

social welfare system.

As done by Charles et al. (2018), lags of the instrument are incorporated to account for
adjustment times of new wells and businesses to international shocks and the delayed
adjustment of disability benefit recipients to economic changes. This study extends this
approach by also including direct employment lags. The significant negative elasticity
for the second employment lag (-0.897) in the 2SLS model with lags suggests that the
impact of employment changes on disability benefits emerges over time. This temporal
aspect aligns with economic theories that labour market shocks take time to affect benefits,
especially considering application and processing times for benefit claims. The results from
the Event Study suggest significant effects from the oil price decline from 2016 onwards,
underlining this delayed effect. The fact that the effect seems to last until 2021 indicates

a prolonged impact on the labour market in municipalities with a high percentage of oil
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workers. The oil price remained low for a long time after 2014, which might explain the
prolonged effect on benefits take-up. These observations are similar to the findings of Rege
et al. (2005), who found that economic shocks to local economies, such as downsizing,
can increase the likelihood of individuals claiming disability benefits. This increase might

be due to the negative impact on future employment opportunities and mental health.

Furthermore, a mismatch of skills in the labour market and structural shifts within
industries, leading to a permanent reduction in job availability, could be contributing
factors. Prolonged unemployment may also make it harder to re-enter the workforce,
increasing the likelihood of applying for benefits as a more stable form of income. This can
explain the positive immediate relationship between employment and disability benefits
observed in the fixed effects model, suggesting that the effects of economic changes on

disability benefits are delayed.

The significant post-event coefficients in the DID models suggest a general increase in
disability benefits after 2014 for all municipalities, possibly due to factors other than
the decline in oil prices. The results also suggest that municipalities with a higher
concentration of oil workers experience a higher increase in disability benefits recipients.
This finding, combined with the findings from the Event Study, implies that the change is
consistent with the notion that the number of disability benefit recipients rises in response
to adverse economic conditions in local economies, as demonstrated in studies by Black
et al. (2002), Charles et al. (2018), and Michaud and Wiczer (2013). This may imply
that areas heavily reliant on single industries are more vulnerable to experiencing rapid

increases in benefits compared to areas with more diverse industries.

The control variables across all models have shown consistent trends that align with
findings from previous literature. Notably, the positive and mainly significant coefficients
for population, share of individuals aged 50-66, and primary education levels support
existing research indicating higher disability benefit dependency among these groups. This
aligns with studies by Roberts, J., & Taylor, K. (2019) and Fevang and Rged (2006).
Conversely, the consistently negative and significant coefficients for immigrants from Asia
and Africa differ from previous research, which often indicates a higher propensity for
disability benefit uptake among immigrants from specific regions like the Middle East

and North Africa. This broader categorisation of immigrants from the entire continents
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of Asia and Africa may mask regional differences in benefit take-up. The negative
coefficients in this study could be attributed to underlying socioeconomic factors, such
as urbanisation. Areas with higher immigrant populations often have more dynamic
labour markets, attracting individuals seeking employment, which might explain the lower
levels of disability benefits in these regions. Moreover, urban areas in Norway, where
immigrants from Asia and Africa are more likely to reside, typically report lower benefit
levels, potentially contributing to this outcome. The gender variable, represented by
the percentage of women in the municipalities, was consistently positive but was not
statistically significant. This could be due to the minor gender variations within counties,
which might not be substantial enough to reflect the higher likelihood of women receiving
disability benefits, as Fevang and Rged (2006) reported. Interestingly, the coefficients for
sick leave and its lags were positive but insignificant, suggesting that changes in sick leave

might not strongly predict disability benefits.

The analysis results underscore the importance for policymakers to implement strategies
to reduce the rise in benefits claims following economic shocks or changes in local labour
market conditions. Responding to economic downturns by continually adapting social
welfare policies at both national and local levels can potentially reduce the increase in
benefits take-up. One effective measure could be increased facilitation and follow-ups, with
long-term support and retraining programs, offering alternatives to individuals who might
otherwise turn to benefits in challenging labour markets. Acknowledging and addressing
the significant impact of economic downturns and unemployment on mental health might
be beneficial, especially in areas experiencing economic challenges. It can also be helpful to
consider the situation of those already on benefits or Assistance and Attendance Programs
(AAP) during hard times, as challenging labour markets can hinder their efforts to return
to work. The observed inverse relationship between employment and benefit recipients
reveals that for some individuals with disabilities, participation in disability programs is
a marginal decision. While this does not solely determine their suitability for receiving
disability benefits, efficient policies could provide the necessary support for them to remain
in or rejoin the workforce. Particular attention might also be given to specific groups,
such as those with lower education levels, who are more likely to receive benefits. Tailored
support programs for these groups, ensuring better follow-up during challenging times,

can be helpful. Additionally, it might be advantageous to implement stricter eligibility
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criteria for granting disability benefits during economic downturns. Finding a balance
between benefit generosity, adequate support, and implementing necessary measures
during economic downturns might contribute to a more adaptive and resilient social
welfare system better equipped to meet the needs of individuals facing economic and

employment uncertainty.

Overall, this study provides insights into the relationship between labour market conditions
and disability benefits in Norway. The results from the Fixed Effects and 2SLS
methodologies, along with DID and Event Study approaches, consistently reveal that
worsening labour market conditions increase disability benefits recipients and the likelihood
of individuals resorting to these benefits. This causal relationship is evident after the oil
price decline and persists over time, highlighting the long-term effects of economic shocks

on social welfare systems.

7.2 Robustness of the Models

A combination of Pooled OLS, Fixed Effects, IV, DiD, and Event Study methods, along
with various controls, was employed to ensure the robustness of the results in this analysis.
These methodologies, each with its strengths and weaknesses, contribute to the analysis

of the relationship between employment fluctuations and disability benefits in Norway.

Testing the robustness of the 2SLS model was done by adding different lags of the
instrument and the employment variable to assess the consistency of the results across
different model specifications. The appendices (Tables A1.1-A1.7) provide different
variations of the 2SLS model. The findings demonstrate a relatively stable inverse
relationship between employment and disability benefits, but with slight variations in
coefficient sizes. The validity and strength of the instruments were tested using the
Kleibergen-Paap rk LM Statistic, the Cragg-Donald Wald F Statistic and the Hansen J
Statistic tests for overidentification. The Cragg-Donald Wald F Statistic confirmed strong
instruments in all models with added controls, and the Kleibergen-Paap rk LM Statistic
consistently indicated relevant instruments. However, the Hansen J Statistic presents
some variability. Ideally, it should not be statistically significant, as a p-value higher
than the 0.05 threshold is preferred. It suggests that the instruments are not correlated

with the error term, confirming their validity. In the models without added controls, the



7.3 Limitations and Suggestions for Further Research 43

Hansen J Statistic is significant, supporting the instruments’ validity. However, in some
models with added controls and different lags of the instrument, the significance of the
Hansen J Statistic varies, which may raise concerns about the instruments’ validity in
those models. The consistently inverse relationship between employment and disability
throughout models can suggest that the main conclusions in the study are robust despite

the potential weaknesses identified by the Hansen J test.

In the FE and 2SLS models with additional controls, multicollinearity was detected during
Variance Inflation Factors (VIFs) diagnostics. This can be expected in municipality-level
panel data. While multicollinearity can lead to inflated standard errors and complicate
the interpretation of individual coefficients, it does not undermine the model’s capacity
for causal inference. However, it makes it necessary to be cautious when interpreting the
results of the individual coefficients. In 2SLS models, the primary concern is the validity
and strength of the instruments rather than multicollinearity among explanatory variables.
Consequently, the main findings, supported by consistent results across various model

specifications, help confirm the robustness of the analysis.

Table A2.1 in the appendices includes the result of the DID analysis with coefficients for
the treatment group with various controls. All the coefficients are positive, and all the
coefficients for the fire per cent group are significant at either the five or one per cent level.
For the three per cent group, two out of three are significant. Similarly, for the event
study of the five per cent group in Table A3.1 in the appendix, which shows the results
with different controls, the pre-event coefficients are insignificant for all treatment groups,
strengthening the parallel trend assumption. The post-event coefficients are positive and
significant from year two onwards. The coefficients for the models with added and all
controls are similar, but the difference in the model that controls for only fixed and year
effects is larger. The controls can account for confounding factors that were previously

causing bias in the estimation of the coefficients.

7.3 Limitations and Suggestions for Further Research

This analysis faces certain limitations due to the constraints of the available data, which
restricts the study to a specific period. Examining a broader timeframe could offer

additional insights, particularly in understanding how historical fluctuations in oil prices



44 7.3 Limitations and Suggestions for Further Research

have influenced disability benefits in Norway. Investigating whether previous declines in
oil prices yielded similar results or if periods of high oil prices led to decreased benefit
recipients in areas heavily dependent on the oil sector would strengthen the study’s
conclusions. Using municipality-level data helps analyse regional impacts, but it has
limitations as it does not allow for observing how individuals respond to employment
changes. Future research could focus on individual-level data, potentially using individual
data provided by Microdata.no to further investigate how changes in employment affect
individuals based on personal employment history, demographic characteristics, and other
individual factors. Such an analysis could give a more comprehensive analysis of how
individuals respond to changes in employment and factors that make individuals more
prone to applying for benefits during economic downturns. Further research could also
examine the transition dynamics between different social security programs. This can
be done through investigating the relationship between changes in local employment
opportunities, Work Assessment Allowance (AAP) and disability benefits. This study
could explore the influence of local labour market conditions on the duration and frequency
of AAP usage and the potential increase in transitions to disability benefits due to economic

shocks or downturns.

Lastly, it is important to acknowledge the limitations of econometric modelling. Future
studies might consider alternative econometric approaches or the inclusion of additional
variables and instruments that could affect the employment-disability benefits relationship,

giving additional information on the dynamics between employment and benefit take-up.



45

8 Conclusion

This thesis contributes to the literature on how changes in local labour market conditions
impact disability benefit take-up. Inspired by the studies conducted by Black et al. (2002)
and Charles et al. (2018), I have employed a similar methodology in a Norwegian context at
the municipal level. A Two-Way Least Squares approach, addressing potential endogeneity
in the employment variable, was employed to analyse the impact of employment changes
from 2009 to 2021 on benefit take-up. This approach used an interaction term of oil price
changes and the percentage of oil workers in each municipality in 2009 as an instrument.
The impact of the 2014 oil price decline was examined using Difference-in-Difference and
Event Study methodologies to investigate the effects of economic shocks to local economies

on disability benefit take-up.

The Two-Way Least Square analysis reveals a significant and inverse relationship between
employment and disability benefit take-up with an elasticity of -1.454. The results also
suggest that the effect is not immediate, and the response has a time lag. The Difference
in Difference analysis suggests that in municipalities with more than five per cent of
oil workers, the increase in benefit recipients after the oil price decline was, on average,
approximately 5.23 per cent higher compared to municipalities with a lower percentage of
oil workers. This pattern is consistent across different thresholds, suggesting that higher
levels of oil workers increase the benefit take-up post-event. The Event Study further
confirms these results, showing a significant difference in the increase in benefits take-up
deepening on the percentage of oil workers. The Event Study also suggests that the effect
is not immediate, with the effects emerging two years post-event and persisting for several

years.

The results of this thesis suggest that for some individuals, disability benefits work as a
substitute for employment during economic downturns. When facing unemployment or a
difficult labour market, applying for benefits can become an alternative to employment.
Additionally, the mental and physical stress associated with unemployment might
exacerbate health issues, leading more individuals to seek disability benefits as a source of

income stability in challenging times.

Hopefully, the findings from this thesis can contribute to understanding the complex
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and challenging issue of the high benefit dependency among the Norwegian population.
Providing further insights into this issue might help policymakers in implementing changes
and policies that reduce benefit dependency. Future research, particularly on an individual
level, might further reveal the specific circumstances where applying for benefits is a

marginal decision, which can help create more targeted policies.
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Appendices

Al Two-Stage Least Squares

Table A1.1: The first 2SLS equation with controls

0 @) ) @)
Model Simple With Lags Added Controls  All Controls
Oil _Interaction 1.40e-05 1.53e-06 2.74e-05%** 2.59e-05***
(1.06¢-05) (9.14e-06) (6.15¢-06) (6.31¢-06)
L1 Oil Interaction 1.62e-05%** 2.52e-05%** 1.96e-05%**
(4.57¢-06) (4.52¢-06) (4.23¢-06)
L2 Oil Interaction 2.64e-06 4.39¢e-06 3.98e-06
(4.85¢-06) (4.42¢-06) (4.15¢-06)
InPopulation 0.888%** 0.940%**
(0.0226) (0.0281)
ShareAgeb0 66 0.00108 0.000225
(0.000736) (0.000647)
ShareWomen 0.00271 0.00230
(0.00177) (0.00181)
L1 _SickLeave -0.00174**
(0.000805)
L2 SickLeave -0.00195%*
(0.000898)
SharePrimaryEdu 0.00375%**
(0.000933)
ShareSecondaryEdu 0.00486***
(0.000918)
ShareAfrica -0.00396**
(0.00155)
ShareAsia -0.00570***
(0.00160)
Constant 7.922%** 7.932%** 0.101 -0.541*
(0.00344) (0.00417) (0.220) (0.281)
N 4563 3,861 3.861 3.861

Note: Year dummies are included in the regression but excluded from the table. Robust

standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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Table A1.2: 2SLS second equation with controls

0 ) )
Simple Added Controls All Controls
InEmployed -5.961 -1.351%** -1.454%*
(3.764) (0.458) (0.596)
InPopulation 2.505%** 2.762%**
(0.395) (0.550)
ShareAge50 66 0.02477#%* 0.0204%**
(0.00375) (0.00378)
ShareWomen 0.0105 0.00957
(0.00835) (0.00841)
L1 SickLeave 0.000931
(0.00400)
L2 SickLeave 0.00481
(0.00347)
SharePrimaryEdu 0.0193%***
(0.00535)
ShareSecondaryEdu 0.0158%**
(0.00574)
ShareAfrica -0.0191**
(0.00813)
ShareAsia -0.0276%+*
(0.00797)
N 3.861 3.861 3.861

Note: Year dummies are included in the regression but excluded from the table. Robust

standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1.



Table A1.3: 2SLS second equation with two lags of employment and controls

InEmployed -10.99 -0.596 -0.419
(10.84) (0.707) (0.722)
L1 InEmployed 6.080 -0.163 -0.821
(7.118) (0.718) (0.570)
L2 InEmployed -4.311 -1.343%* -0.897**
(4.222) (0.532) (0.440)
InPopulation 3.199%** 3.418%**
(0.628) (0.766)
ShareAge50 66 0.0266%** 0.0216%**
(0.00408) (0.00399)
ShareWomen 0.00751 0.00433
(0.00806) (0.00787)
L1 SickLeave 0.00265
(0.00412)
L2 SickLeave 0.00228
(0.00376)
SharePrimaryEdu 0.0135%**
(0.00499)
ShareSecondaryEdu 0.0138**
(0.00580)
ShareAfrica -0.0265%**
(0.00844)
ShareAsia -0.0299%*#*
(0.00837)
N 3,861 3,861 3,861

Note: Year dummies are included in the regression but excluded from the table. Robust

standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1.

Table A1.4: 2SLS regression with no lags of the instrument

1 2 3
Specification Simple Added Controls  All controls
InEmployed -7.248 -1.179%** -1.184%*
(6.499) (0.445) (0.559)
First-Stage Estimates
Oil Interaction 1.40e-05 4.69e-05%** 4.13e-05%**
(1.06e-05) (6.22¢-06) (6.19¢-06)
F-statistic for excluded instruments 1.74 56.89 44.54
N 4,563 4,563 3,861

Note: Control variables and year dummies are included in the
regression but excluded from the table. Robust standard errors in
parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table A1.5: 2SLS regression with one lag of the instrument

1 2 3
Specification Simple Added Controls All controls
InEmployed -5.029* -1.315%** -1.416%*
(2.621) (0.448) (0.584)
First-Stage Estimates
Oil _Interaction -3.86e-06 2.96e-05%** 2.41e-05%**
(1.04e-05) (6.20e-06) (5.51e-06)
L1 Oil Interaction 2.29e-05*** 2.55e-05*** 2.37e-05%+*
(4.90e-06) (4.15e-06) (4.17e-06)
F-statistic for excluded instruments 11.09 36.07 26.67
N 4,212 4,212 3,861

Note: Control variables and year dummies are included in the
regression but excluded from the table. Robust standard errors in
parentheses. *** p<(0.01, ** p<0.05, * p<0.1

Table A1.6: 25LS regression with one lag of employment and one lag of the instrument

1 2 3
Specification Simple Added controls All controls
InEmployed -6.015 0.112 0.0316
(4.557) (0.541) (0.605)
L1 InEmployed 0.0678 -1.839*** -1.912%%*
(1.340) (0.610) (0.608)
N 3,861 3,861 3,861

Note: Control variables and year dummies are included in the
regression but excluded from the table. Robust standard errors in
parentheses. *** p<0.01, ** p<0.05, * p<0.1

Table A1.7: 2SLS regression with one lag of employment and two lags of the instrument

1 2 3
Simple Added controls All controls
InEmployed -6.015 0.112 0.0316
(4.557) (0.541) (0.605)
L1 InEmployed 0.0678 -1.839%** -1.912%**
(1.340) (0.610) (0.608)
N 3,861 3,861 3,861

Note: trol variables and year dummies are included in the regression
but excluded from the table. Robust standard errors in parentheses.
R p<0.01, ** p<0.05, * p<0.1
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A2 Difference in Difference

Table A2.1: DID regression with different controls

(1) (2) (3)

Simple Added controls All controls
TreatXPostMedian 0.0191 0.0138 0.0193**

(0.0128) (0.00977) (0.00932)
TreatXPost3Pct 0.0482%** 0.0211* 0.0236**

(0.0143) (0.0121) (0.0116)
TreatXPost5Pct 0.0870*** 0.0500%*** 0.0523%#*

(0.0152) (0.0121) (0.0125)
N 4,563 4,563 4,563

Note: Control variables and year dummies are included in the regression but excluded from the

table. Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1.
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A3 Event Study

Table A3.1: Event Study results for the above five per cent treatment group with
different controls

(1) (2) (3)

Simple Added controls All controls
Year -5 -0.00726 0.0178 0.0169
(0.0159) (0.0136) (0.0132)
Year -4 -0.00331 0.0164 0.0149
(0.0136) (0.0120) (0.0117)
Year -3 -0.00613 0.00767 0.00633
(0.0130) (0.0117) (0.0116)
Year -2 -0.0117 -0.00424 -0.00596
(0.00805) (0.00782) (0.00762)
Year 0 0.0103 -0.00110 -0.00275
(0.00886) (0.0102) (0.00970)
Year 1 0.0329%** 0.0168* 0.0149
(0.0104) (0.00934) (0.0102)
Year 2 0.0435%** 0.0208* 0.0263**
(0.0126) (0.0116) (0.0127)
Year 3 0.0611%** 0.0340%** 0.0384%**
(0.0140) (0.0130) (0.0133)
Year 4 0.107*** 0.0769*** 0.0789***
(0.0198) (0.0182) (0.0191)
Year 5 0.110%** 0.0798*** 0.0772%**
(0.0194) (0.0181) (0.0181)
Year 6 0.116%** 0.0821%** 0.0827***
(0.0216) (0.0185) (0.0187)
Year 7 0.118%** 0.0834*** 0.0843%**
(0.0229) (0.0193) (0.0196)
Constant 5.892%** -5.911%%* -7.223%%*
(0.00582) (0.894) (0.902)
Sum Post Event TE 0.599 0.393 0.400
Pre-treatment mean 5.92 5.92 5.92
N 4,563 4,563 4,563

Note: Control variables and year dummies are included in the regression but excluded from the

table. Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1.
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