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Abstract

The UN’s Convention on the Rights of Persons with Disabilities includes a right to equal work opportunities. People with
visual impairments (VI) are targeted by this convention and experience low employment rates. The initial transition from
education to labor is a predictor for later labor market participation. Exploiting administrative register data, we identified
a graduated subpopulation with VI and matched them to a control group. This paper evaluates (1) group differences in
various socio-economic outcomes following graduation, and (2) following initial employment. Following graduation there
are fewer transitions into (self-)employment for people with VI and more transitions to disability insurance or social ben-
efits, but similar patterns for unemployment insurance and further education. Scrutinizing subsequent dynamics for those
that secured initial employment revealed a greater share of those with VI maintained employment as dominant source of
income given there was a change in employment status. However, there are more dynamics recorded for individuals with
VI, which may reflect difficulties retaining a job. This group remained overrepresented in disability insurance as well as
social benefits. Differences with regards to self-employment, unemployment insurance, further education and the other no
income status did not reach significance. In conclusion, this study did not find equal labor market prospects for declarants
with VI. The finding that VI declarants face less favorable labor market prospects than their matched counterparts, despite
having similar cognitive ability, underscores the need for policies that not only improve their labor market outcomes but
also promote greater equality in opportunities to reach the UN convention’s ideals.

Keywords Visual impairment - School-to-work transition - Socio-economic outcomes - Labor market outcomes -
Matching - Duration model - Competing risks survival analysis

Introduction

This work was supported by Kennis Over Zien [ZonMw grant

number 10840402210002] The United Nations drafted the Convention on the Rights

of Persons with Disabilities in 2006, explicitly stating the
right of people with disabilities to participate freely and
fully in the labor market [1]. The Netherlands ratified this
Eline Heppe convention in 2016 [2]. This might not only benefit people
e.heppe@kentalis.nl . ey et . .
with disabilities [3], but also governments, as increased paid
employment among disabled persons reduces social welfare
benefit payments and increases tax revenues. This study
empirically examines whether observed labor market entry
patterns for people with visual impairments (VI) who made
an insurance claim for sensory disability care in the Nether-
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lands (hereafter referred to as declarants with VI) are simi-
lar to a matched control group with otherwise comparable
observable characteristics. Thus, we aim to verify if people
with VI in the Netherlands can enter freely and fully in the
labor market.
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Dutch policies aimed at removing labor market barriers
and helping people find jobs are generally targeted at indi-
viduals with disabilities rather than specifically at those with
VI. For instance, the Participation Act (In Dutch: Participa-
tiewet) was implemented in 2015. This nationwide welfare
reform aims to promote the re-employment of unemployed
workers and help people with disabilities find employment.
An evaluation shows that this reform was rather unsuccess-
ful in the first five years [4]. An analysis based on vocational
rehabilitation data from the US seemed to corroborate the
challenges associated with increasing labor force participa-
tion among people with VI. The impact of certain vocational
rehabilitation services was found to be minimal or even
counterproductive [5]. Meanwhile, extensive research indi-
cates that (young) people with VI have a higher probability
of being unemployed [6—10]. Studies evaluating the labor
market participation of people with VI typically rely on
cross-sectional surveys, which do not always include a con-
trol group. These studies consistently report low employ-
ment rates among people with VI and, when a control group
is included, significant discrepancies in labor market partici-
pation between people with VI and the control group. For
example, survey studies report employment rates of 39.3%,
40.8%, 49%, and 77% for different VI samples, compared to
76.6% and 88.8% for controls groups [8, 11-13]. Addition-
ally, there is empirical evidence showing that a successful
school-to-work transition can have positive and long-lasting
effects [14, 15]. Although, to our knowledge, there are not
yet studies exploring the school-to-work transition among
graduates with VI. Consequently, this study specifically
focuses on the school-to-work transition after graduation for
people with VI in the Netherlands, using administrative reg-
ister data and comparing them to a matched control group.

More specifically, this study contributes in three ways.
First, using duration models accounting for competing risks,
it compares the labor market dynamics of declarants with
VI and a matched control group by focusing on a variety of
socio-economic outcomes (SEOs) such as (un)employment,
self-employment, further education, and receiving social
welfare benefits or insurance. To ensure that the declarants
with VI and the control group have comparable background
characteristics at the time of graduation, a statistical match-
ing approach is used. Second, recognizing that a success-
ful school-to-work transition is not guaranteed by merely
securing a job upon graduation, the study examines the sta-
bility of initial employment. A well-established empirical
finding is that individuals often achieve initial employment
but experience only short periods of employment, repeat-
edly alternating between job seeking and low-level employ-
ment [16]. Furthermore, individuals with disabilities are,
on average, three times more likely to drop out of initial
employment [17]. Therefore, this study also compares the
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labor market dynamics of declarants with VI and a matched
control group after initially securing a job upon graduation.
Again, a statistical matching approach is used to ensure that
the declarants with VI and the control group have compa-
rable background characteristics at the moment of securing
initial employment. Third, we explore potential secondary
sources of income among both groups.

For the analyses individual-level administrative register
data from SN is used. These data combine registers from
a variety of governmental and non-governmental sources,
including municipal registration data and registration data
related to graduation, welfare, employment, healthcare,
and insurance. A subpopulation of declarants with VI in
the Netherlands was established based on health insurance
records from 2015 to 2019. Because this study focuses on
the school-to-work transition, only individuals with a grad-
uation date from vocational or higher education between
1999 and 2019 were selected.

The analyses were conducted on declarants with VI,
identifying a total of 2,412 individuals. To construct their
matched counterparts, we extracted a random sample of
2 million people from the Dutch general population and
selected only those who graduated from vocational or higher
education between 1999 and 2019 and did not claim sensory
disability care in the Netherlands to their health insurance.
This resulted in a subsample of 309,176 individuals, which
formed the basis for constructing a credible control group
via a nearest neighbor statistical matching procedure.

When focusing on labor market dynamics after initially
securing a job upon graduation, we restrict the analysis to
individuals who secured initial employment after gradua-
tion. This leaves a group of 1,252 declarants with VI (51.9%)
and a subsample of 202,126 people (65.4%) from the Dutch
general population. This subsample is used to construct the
matched control group through a nearest neighbor statisti-
cal matching procedure. Competing risks regression mod-
els were performed to examine the differences in SEOs
observed after graduation and after initial employment.

The advantage of using administrative register data is that
it circumvents issues of selection and response biases com-
monly encountered in survey-based research [18]. While
declarants with VI may not represent all people with VI in
the Netherlands, the use of administrative register ensures
that diagnostic information is not dependent on self-reports
or ambiguous criteria for a large group of people with VI.
Furthermore, the longitudinal nature of administrative reg-
ister data allows us to explore dynamics SEOs throughout
the first two transitions post-graduation.

Additionally, the administrative register data provides
a comprehensive overview of various SEOs beyond the
binary employed/unemployed status. This allows for a bet-
ter insight into the different sources through which both the
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employed and unemployed are deriving their income and
allocating their time. The data used in this study also allow
for the identification of graduates with VI who are neither
employed nor engaged in education or training (the so-called
NEETs). Not only can we explore details on their sources of
income, such as unemployment or social benefits, but also
isolate a group who does not derive any income from any
of the various SEOs. Additionally, the longitudinal nature
of this type of data allows us to observe the time dynam-
ics surrounding the initial transition upon graduation and to
evaluate subsequent dynamics upon finding initial employ-
ment. This is also particularly valuable for policymakers
concerned with the labor market prospects of vulnerable
groups, including those with VI. Furthermore, the data also
enables us to observe and account for the potential influence
of timing differences on the probability of observing certain
labor market transitions.

This study proceeds as follows. Section 2, discusses the
matching and duration model methodologies used. Section
3, describes the Dutch administrative register data used in
the analysis. Section 4 presents the empirical findings and,
finally, Sect. 5 concludes and discusses the strengths and
limitations of this study.

Methodology
Duration model

We estimate two competing risk regression models in dif-
ferent contexts. Model 1 examines the school-to-work tran-
sition of graduates from vocational and higher education.
Model 2 focuses on individuals who secured initial employ-
ment following graduation and evaluates the subsequent
labor market dynamics. Analyzing the school-to-work tran-
sition requires tracking individuals’ socio-economic situ-
ations over time, despite uncertainty about when changes
will occur. Censoring poses a challenge when transitions are
not observed for all individuals within the time window cov-
ered by our data. Since some individuals may still transition
into one of the observed outcomes later, employment rates
derived from an arbitrary time window may not capture all
relevant dynamics and could lead to biased inferences.
Survival analysis estimates the probability that an
event of interest, such as employment upon graduation,
has not yet occurred at a given point in time, addressing
the issue of censoring. However, this study considers six
competing socio-economic events that an individual may
experience instead of employment: self-employment,
receiving unemployment insurance, receiving social ben-
efits, receiving illness/disability insurance, pursuing fur-
ther education, other non-income socio-economic events.

Unlike censoring, competing risks permanently alter an
individual’s likelihood of experiencing the event of inter-
est. A model that ignores these competing risks would, for
example, classify someone who pursues further education
as still being at risk for employment, even though their
career path has fundamentally changed. Similarly, some-
one receiving illness/disability benefits may not actively
be seeking employment, making them no longer part of the
true at-risk population.

Ignoring these competing risks can lead to biased prob-
ability estimates. In the short term, it may underestimate
the probability of employment as the at-risk population
can include individuals who are no longer truly at risk,
for example, because these individuals have already tran-
sitioned into self-employment. Over time, this misclas-
sification can overestimate the probability of employment
because the cumulative incidence function continues to
assign probabilities to individuals who were never truly at
risk. As a result, errors accumulate in long-term cumula-
tive incidence estimates, misrepresenting the likelihood of
employment after graduation.

The hazard of experiencing any of the seven considered
events at time ¢ can be expressed as:

H(t) = hi(t) +ha(t) + -~ + hr (t)
where h, (t) represents the hazard for event s. The prob-

ability of observing event s at time 7 is given by:

h, (T)
hy (T)+ha (t) +---

P(hS) = T h, (T)

Conventional survival analyses focuses on the survival
function for event s, which is:

P(T>t, S=5s)

This represents the probability that the event of interest has
not yet occurred by time 7. However, when competing risks
are present, it is more appropriate to use a cumulative inci-
dence function (CIF), as it represents the probability that the
time-to-event is less than or equal to time ¢ for each compet-
ing risk:

CIF,(t)= P(T < t,s=1)

Fine, Gray [19] introduced a model that estimates cumula-
tive incidence functions while accounting for the presence
of competing risks. Their model produces unbiased estima-
tors and allows for the inclusion of covariates to quantify
their effects on event probabilities. The sub-hazard function
for event s is given by:
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Pt<T<t4+0,S=s|T>tU (T <tnNS#s))
1

B () = Jim

Maintaining the idea that the time-to-event is less than or
equal to ¢, this model measures the sub-hazard function
R (t). This allows for the calculation of the CIF using the
cumulative sub-hazard function H7 (t):

H? (1) = /'th: (1) dt

0

CIF,(t)=1—e :®

A semiparametric regression is used to quantify the effects
of covariates on the sub-hazard using the following regres-
sion equation below:

hy (tle) = hi(t), ® e B

These competing risks duration regression models are esti-
mated independently for each outcome because the sub-haz-
ard for each event s is modeled separately in the Fine-Gray
framework, ensuring that each CIF,is correctly esti-
mated relative to its own event of interest while account-
ing for competing risks. Since each sub-hazard function
h* (t) contributes independently to the likelihood, we can
conveniently estimate these functions separately as it does
not alter the estimated coefficients or standard errors. The
variance-covariance matrix for each event type is derived
solely from the information matrix of its own likelihood
function, meaning that simultaneous estimation would not
provide additional efficiency gains. Furthermore, because
the competing risks framework already ensures that indi-
viduals experiencing competing events remain in the risk
set with adjusted weighting, separate estimation maintains
the correct risk structure without loss of information.

Matching procedure

Since differences in age, gender, educational and migration
background are likely correlated with both having VI and
the considered SEOs, a naive comparison of the declarants
with VI against (a randomly drawn sample of) the Dutch
population would generate results that are at least partly
driven by differences in these underlying characteristics.
The objective is to evaluate the differences in SEOs inde-
pendently of factors like educational level, to determine
if there are unique differences in SEOs attributable to VI
alone. To address these underlying differences, we calculate
propensity scores based on key observable characteristics to
create a 1:1 nearest neighbor matched control group.

! By using a 1:1 nearest neighbor matching without replacement,

we wanted to preserve interpretability within our competing risks
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In the school-to-work transition competing risk model
the matching variables include gender, year of graduation,
migrant status, education level, and standardized measures
of academic achievement. For the post-employment entry
competing risk model, we repeat the matching process con-
ditional on employment using the same approach as in the
first model, with the year of graduation replaced by the year
of initial employment.?

We did not include the potentially endogenous variable
age as a matching variable. If declarants with VI gradu-
ate later, then this can be considered an outcome and the
matching on age might not realize the equivalence desired.
We do include age upon graduation as a control variable to
examine how this changes the estimation results, because
age upon graduation can reflect important, but unobserved
mechanisms of ability (e.g., higher age due to repeating
grades for the matched control group) or effort (e.g., higher
age reflecting barriers in education for declarants with VI)
that could play out differently for both groups.

Importantly, we assume that declarants with VI and their
matched counterparts exhibit the same time-dependency. To
empirically verify this assumption, we estimate the compet-
ing risks regression models separately for both groups and
test whether the time parameters differ statistically and sig-
nificantly between them.

Data & descriptive statistics
Data

For the analyses individual-level administrative register
data from Statistics Netherlands (SN) is used. These data
combine registers from a variety of governmental and non-
governmental sources, including municipal registration
data and registration data related to graduation, welfare,
employment, healthcare, and insurance. Our final dataset is
the result of linking 11 individual datasets. Each includes a

framework. With mutually exclusive outcomes, using multiple con-
trols per treated unit would require arbitrary aggregation of discrete
outcomes. Additionally, given our large pool of potential control units,
we were confident to retain balanced covariates without replacement.

2 To validate this re-matching approach, we have additionally con-
ducted the analyses on a sample that keeps all the matches from the
first matching model, and only if these matched counterparts do not
both transition to employment, we replace them with the matched
counterpart of the second matching method. Additionally, we have
also run the duration models using only the matched pairs of the first
matching procedures in which both obtained employment post-grad-
uation. The resulting effect estimates do not differ significantly. Due
to more precise estimates and greater confidence in conditional mean
independence, the re-match model is our preferred choice. A table
comparing the competing risks regression effect estimates is provided
in the supplement, table s1.
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unique personal identifier that allows linkage across datas-
ets at the individual level. Because this study focuses on the
school-to-work transition, only cases with a graduation date
from vocational or higher education were selected. Due to
data availability, this covers the period between 1999 and
2019.

To identify the subpopulation of people with VI who
claimed reimbursement for sensory disability care in the
Netherlands (declarants with VI), health insurance records
from 2015 to 2019 were used. Health insurance is manda-
tory in the Netherlands.? The eligibility for this type of care
is based on the definition of VI by the Netherlands Ophthal-
mological Society. According to these criteria, a VI is pres-
ent if (1) visual acuity in the best eye is below 30%, (2) the
visual field spans below 30 degrees, or (3) the visual acu-
ity in the best eye is between 30 and 50%, but with severe
limitations in daily functioning [20]. Sensory disability care
for people with VI includes interventions aimed at optimiz-
ing independent functioning (rehabilitation) and learning to
cope with the disability. It does not include medical care,
psychiatric care, or complex long-term residential care [21].

Graduation information

We focus on the population of graduates to isolate the school-
to-work transition. In the Netherlands, school attendance
is compulsory for all children aged 5 to 16. Additionally,
young people aged 16 to 18 must obtain a basic qualifica-
tion before leaving school. According to the International
Standard Classification of Education (ISCED) framework,
satisfying this basic qualification requirement in the Dutch
education system corresponds to graduating from a program
at ISCED level 3 or higher.

While academic secondary education programs (in
Dutch: HAVO and VWO) are at ISCED level 3 and meet the
basic qualification requirement, the vast majority of these
graduates do not transition directly to the labor market but
instead pursue further education.* Therefore, our analyses
include individuals who graduated from vocational educa-
tion (ISCED 2/3) or higher education (ISCED 5/6/7). It fol-
lows that the categorical educational variable used in our
empirical models is defined as: low (ISCED-2, in Dutch:
MBO 1), middle (ISCED-3, in Dutch: MBO 2-4), and high
(ISCED 5-7, in Dutch: HBO/WO bachelor/master).

We select cases where we can establish a graduation
date from vocational or higher education between 1999 and
2019. Our analysis is thus based on this subpopulation of
declarants with VI who graduated from vocational or higher
education, identifying a total of 2,412 individuals.

3 See: https://www.government.nl/topics/health-insurance.

4 See: https://www.cbs.nl/nl-nl/nieuws/2016/27/vrijwel-alle-middelb
are-scholieren-leren-door.

To construct a matched control group, we extract a ran-
dom sample of 2 million people from the Dutch general
population. Again, we selected only those for whom we
could establish a graduation date from vocational or higher
education between 1999 and 2019. This resulting sample
of 309,176 individuals formed the basis for constructing
a credible control group via a nearest neighbor matching
procedure.

Outcome variables and background characteristics

In the longitudinal constructed dataset, we observe age,
gender, migrant status, highest achieved educational level,
and high-school GPA as a summary measure of previous
academic achievement. Migrant status is defined following
the definition of SN. Individuals whose parents were both
born in the Netherlands are defined as non-migrants. First-
generation immigrants are those who were born abroad with
at least one non-Dutch parent, while second-generation
immigrants are those born in the Netherlands with at least
one parent born abroad.

The main outcome variable of interest is the socio-eco-
nomic category in a given month (SECM), as defined by SN.
The SECM variable is defined based on the primary source
of income, or time allocation in the absence of income, and
is derived from a dummy (yes/no) coding of 13 distinct SEO
categories related to whether an individual participated in
paid labor, received (social or insurance) benefits, and/or
engaged in formal schooling. We reorganize these SEOs
into the following categories: (1) employment, (2) self-
employment, (3) unemployment insurance, (4) social ben-
efits, (5) illness/disability insurance, (6) attending further
education, and (7) other without income. Table 1 provides
definitions for each SEO category.

The data also allow to investigate potential secondary
sources of income. This is represented by the aforemen-
tioned dummy-coded variables on all potential sources of
income. When a source of income is coded affirmatively,
but not as the dominant source of income, it is labelled a
secondary source of income. The results on secondary
sources of income are presented and discussed in Sect. 5.3.

Descriptive statistics

Table 2 presents the pre-matching descriptive statistics for
both the 2,412 graduated declarants with VI and the 309,176
random sample of graduates drawn from the Dutch general
population. These differences reveal that graduated declar-
ants with VI are, on average, older at graduation, consist of
a higher proportion of females, more frequently graduate
from vocational degree programs, and are less likely to have
a first-generation immigrant background. These differences
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Table 1 Definitions of socio-economic outcomes

Table 3 Post graduation descriptive statistics after matching

SEO Definition
Employment

Employed by an employer other than
themselves

Self-employment Entrepreneurs and other self-employed e.g.,

freelancers
Unemployment Eligible when unemployed for as many
insurance months as one previously worked in years

Social assistance benefits and other social
benefits (including Wajong, support for older
and partially disabled people, assistance for
artists and self-employed, war and resistance
pensions)

Illness and disability insurance including
premature pension benefits

Full-time education, only marginal addi-
tional earnings

Neither in employment nor in education or
training; no income of their own. When per-
son dropped out of any of the recorded SEOs

Social benefits

[llness/disability
insurance

Further education

Other without
income®

“outcome only present in second Model - after employment entry

Table 2 Post graduation descriptive statistics before matching

General Declarants Combined  P-value
population  with VI
sample (n=2.412)
(n=309,176)
Year of 1985.70 1981.10 1985.66 0.0000  ***
birth
Year of 2012.03 2011.28  2012.02 0.0000  ***
graduation
Mean age 26.50 30.18 26.53 0.0000  ***
at gradua-
tion (years)
Gender (%)
Female 52.75% 56.05% 52.78%  0.0012  ***
Male 47.25% 43.95% 47.22%  0.0012 ***
Level of
education
(%)
Low or no 6.88% 9.37% 6.89%  0.0000 ***
info
Middle 44.61% 49.67% 44.65%  0.0000 ***
High 48.51% 40.96% 48.46%  0.0000 ***
GPA 6.53 6.51 6.53 0.60
(mean.
1-10)
Migration
background
(%)
Netherlands — 76.04% 77.40% 76.05%  0.1106
First 11.25% 9.25% 11.23%  0.0007 ***
generation
Second 12.71% 13.35% 12.72%  0.3596
generation
Urbanic- 2.332 2.397 2.333 0.0125 *
ity *

?denotes a matching quality control variable that was not included in
the matching procedure

%p<0.05.%* p<0.01. *** p<0.001
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Matched  Declarants Combined  P-value
sample with VI
(n=2.412) (n=2.412)
Year of 1983.86 1981.10 1982.48 0.0000  ***
birth
Year of 2011.28 2011.28 2011.28 0.9767
graduation
Mean age at ~ 27.42 30.18 28.80 0.0000  ***
graduation
(years)
Gender (%)
Female 56.05% 56.05% 56.05% 1.000
Male 43.95% 43.95% 43.95% 1.000
Level of
education
(%)
Low or no 9.37% 9.37% 9.37% 1.000
info
Middle 49.67% 49.67% 49.67% 1.000
High 41.00% 41.00% 41.00% 1.000
GPA (mean. 6.51 6.51 6.51 0.9766
1-10)
Migration
background
(%)
Netherlands ~ 77.40% 77.40% 77.40% 1.0000
First 9.25% 9.25% 9.25% 1.0000
generation
Second 13.35% 13.35% 13.35% 1.0000
generation
Urbanicity* 2.368 2.397 2.382 0.4228

#denotes a matching quality control variable that was not included in
the matching procedure

£p<0.05. ** p<0.01. *** p<0.001

emphasize the importance of applying the aforementioned
matching procedure and covariate control methodologies
when comparing the two groups in terms of their SEOs.

Results

Findings on the school-to-work transition after
graduation

Nearest-Neighbor matching

Table 3 presents descriptive statistics for graduated declar-
ants with VI and the matched control group. After matching,
both groups consist of 2,412 individuals each, and there are
no significant mean group except for age. As explained in
Sect. 2.1, age was an endogenous matching variable, and
therefore we examine how the estimation results of the
duration models, and particularly the estimated coefficient
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for the indicator variable denoting whether a person has a
VI, change with the inclusion of age.

Socio-Economic outcomes (SEOs)

Before presenting the estimation results of the duration
model simultaneously for the various SEOs we first com-
pare the differences in SEO proportions between the declar-
ants with VI and the matched control group.

Table 4 presents the frequencies of each SEO for both
groups after the first school-to-work transition, along with
the mean cumulative incidences. The declarants with VI
have lower cross-sectional employment rates compared to
the matched control group, with no significant difference
in self-employment rates. Generally, the declarants with
VI appear more reliant on governmental support, primar-
ily through illness/disability insurance and social benefits,
though there is no significant difference in regular unem-
ployment insurance. The proportion of individuals attend-
ing further education upon graduation is similar across both
groups. Additionally, a smaller proportion of declarants with
VI does not transition into any of these categories compared
to the matched control group, meaning they are neither in
education or labor nor eligible for insurance or benefits but
remain after graduation in a other, no income status.

Estimation results of the competing risks duration model
As indicated, a simple comparison of the differences in

SEOs between both groups may be misleading due to cen-
soring. Additionally, in the analysis presented here, we

further control for the potentially confounding effect of age
at graduation in the competing risks regression analysis.
Conducting the analysis without inclusion of the age covari-
ates did not result in significant changes to the estimated
effects nor our conclusions with regards to the effect of VI.
The resulting estimates omitting the age covariates can be
found in the supplement Table s2. Table 5 shows the rel-
evant effect sizes from the competing risks regression analy-
sis upon graduation.

Consistent with earlier observations, we find a negative
association between having VI and employment. Addition-
ally, the association with self-employment reaches signifi-
cance. The most substantial group difference was observed
in social benefits, where there is a positive association
between having VI and the likelihood of receiving these
benefits. Also the reception of illness and disability insur-
ance was significantly more likely for declarants with VI.
The duration model does not point to differences between
declarants with VI and the matched control group in unem-
ployment insurance or continuing further education upon
graduation.

Returning to Table 4, we also find the mean cumulative
incidence function for each group and may compare these to
the cumulative incidence estimated at day 365 after gradu-
ation reported in Table 6. By estimating the proportion of
individuals who have experienced the event of interest at
time t, the CIF can be interpreted as probability of experi-
encing the event by time of estimation. According to these
estimates and averaged across days after graduation, 53.3%
of the matched group finds their way into employment com-
pared to only 42.9% of declarants with VI, resulting in a

Table 4 Prevalence of economic outcome per group and mean cumulative incidence post graduation

Matched n, (%)  Declarants with VI

x? p-value

(N=2.412) n, (%) (N=2.412)
Mean cumulative Mean cumulative incidence Mean difference t
incidence

Socio-economic category

No change 271 (11.24%) 174 (7.22%)
Employment 1571 (65.13%) 1250 (51.87%)
0.533 0.419
Self-employment 81 (3.36%) 68 (2.82%)
0.018 0.015
Unemployment insurance 28 (1.16%) 25 (1.04%)
0.006 0.006
Social benefits 67 (2.78%) 418 (17.34%)
0.016 0.121
Illness/disability insurance 32 (1.32%) 104 (4.32%)
0.007 0.026
Attending education 362 (15.00%) 371 (15.39%)
0.099 0.103
100.00% 100.00%

21.14 0.000 HoHE
36.53 0.000 HoHE
—-0.114 11.164 0.000 Hokx
1.13 0.287
—0.003 1.59 0.114
0.17 0.287
0 1.182 0.240
254.02 0.000 HHE
0.105 —35.592  0.000 e
38.12 0.000 ok
0.019 —11.345  0.000 HoHx
0.11 0.740
0.004 —1.269 0.205

£p<0.05. ** p<0.01. *** p<0.001
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Table 6 Cumulative incidence 365 days post graduation

Socio-Economic Outcome  Matched sample  Declarants with VI
Employment 0.6414 0.5095
Self-employment 0.0336 0.0282
Unemployment insurance  0.0116 0.0104
Social benefits 0.0278 0.1734
Illness/disability insurance  0.0133 0.0432
Attending education 0.1501 0.1539

significant group difference of 11.4%. This corresponds
to 64.1% and 51% at the 365 days point after graduation,
respectively. The group difference in mean cumulative inci-
dence for receiving social benefits is, with 10.5%, reflecting
the difference in employment but in the opposite direction.
12.1% of declarants with VI and only 1.6% of the matched
sample according to these estimates. On day 365 post-
graduation the group difference is even larger with 17.34%
of declarants with VI and 2.8% of the matched sample.
According to the mean cumulative incidence function, we
find 0.7% of the matched sample as recipients of illness/
disability insurance, more than three times this, 2.6% was
estimated for the declarants with VI. This share increases
among both groups as evidenced on day 365 after gradua-
tion with 1.3% for the matched sample and 4.3% for declar-
ants with VL.

Given a maximum 14.5% point difference in receipt
of social benefits and an estimated mean cost of approxi-
mately 18 thousand euros per recipient per year,” our lim-
ited sample of claimants (n=2412) with visual impairments
who we observed in their school-to-work transition phase
already corresponds to an additional 6 million euros in
annual social benefit expenditures. Reducing this gap across
the broader labor force population would thus not only sig-
nificantly lower the government’s welfare burden but also
increase wage tax revenues. These differences are therefore
highly relevant for social and economic policy. Comparing
the estimates displayed in Table 5 with those in Table s3 in
the supplementary material suggests that the time dynam-
ics regarding SEO transitions are similar across groups.

5 The estimated cost per recipient was calculated by dividing the total
annual expenditure, based on the Verantwoordingsonderzoek Minis-
terie van Sociale Zaken en Werkgelegenheid 2024, by the number of
recipients reported in CBS StatLine data; for our operationalization,
social benefits combine the costs and recipient counts of bijstand,
related income supplements, and Wajong.

Ministerie van Sociale Zaken en Werkgelegenheid. Verantwoording-
sonderzoek 2023 XV SZW. Algemene Rekenkamer (2024). https://ww
w.rekenkamer.nl/publicaties/rapporten/2025/05/21/vo-2024-szw.

Centraal Bureau voor de Statistiek. StatLine: Personen met bijstand-
suitkering; kenmerken. (2024). https://opendata.cbs.nl/statline/#/CBS/
nl/dataset/80578ned/table.

Centraal Bureau voor de Statistiek. StatLine: Ontvangers arbeidsonge-
schiktheidsregelingen; aantallen. (2024). https://opendata.cbs.nl/statli
ne/#/CBS/nl/dataset/85586NED/table.

This similarity is also reflected in Fig. 1, which illustrates
the effect of having VI on the transition to various SEOs
throughout the first year after graduation.®

Findings on labor market dynamics after successful
initial employment after graduation

Nearest-Neighbor matching

Tables 7 and 8 show the pre- and post-matching results,
respectively, given successful initial employment after
graduation. The declarants with VI that successfully tran-
sitioned into paid labor after graduation consists of 1,252
individuals (51.9%), while for the random sample of the
Dutch population, this amounts to 202,126 persons (65.4%).

The differences in baseline characteristics appear to be
similar to those found in the initial Table 3 sample. After
applying a nearest neighbor matching approach, both groups
consist of 1,252 people with no significant mean differences
between the declarants with VI and the matched control
group, given successful initial employment after graduation.
The exception is again age, which was not included in the
matching procedure because of its potentially endogenous
character (see Sect. 4.1.1).

Socio-Economic outcomes

Table 9 shows the distribution of SEOs for individuals after
securing initial employment. We observe that a smaller
proportion of declarants with VI transition into different
SEOs compared to the matched control group. However, a
larger share of the declarants with VI experiences a change
in employment or acquires a secondary source of income
while maintaining employment as their primary source of
income (i.e., no change in SEO). There is, however, a rela-
tive overrepresentation of the declarants with VI receiving
social benefits and illness or disability insurance compared
to the matched control group. Conversely, we observe an
underrepresentation of declarants with VI in further educa-
tion, as well as in those who are neither employed, pursuing
education, nor receiving social or insurance benefits com-
pared to the matched control group.

Duration model

The competing risks regression model post employment
entry reveals that once initial employment was secured,
and given a change in employment status occurred, indi-
viduals with VI exhibit a greater likelihood of maintaining
employment as primary source of income. Nonetheless, this

6 A similar figure covering the first two years after graduation is avail-
able in the supplementary materials.
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Fig. 1 Transitions into SEOs across the first year after graduation

analysis revealed no differences for transitioning into unem-
ployment insurance, pursuing further education, the other
no income category, or self-employment between declarants
with VI and the matched control group. However, having
VI is positively associated with receiving income through
social benefits and illness or disability insurance. The cor-
responding effect sizes are detailed in Table 10. The esti-
mation results without the inclusion of age covariates led
to the same conclusions. These results are provided in the
supplementary material, Table s4.

Returning to Table 8 and comparing with Table 11 for
the mean cumulative incidences and cumulative incidence
at 365 days after employment entry, we see 33.5% of the
matched general population share and 35.9% of declar-
ants with VI maintaining employment as dominant source
of income. This group difference widened 365 days after
employment entry this to 29.6% and 38.1%, respectively.
Averaged across days after employment entry, 0.8% of the
matched sample shifted into social benefits, among declar-
ants with VI this figure is 3.2%, which increased substan-
tially to 17.3% at the 365 days mark, while remaining around
0.9% among the matched sample. According to the mean

@ Springer
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cumulative incidence as well as at 365 days after gradua-
tion, 1.9% of the matched sample are recipients of illness/
disability insurance. For declarants with VI this amounts
to 5.6% averaged across days after employment entry and
kept increasing to 7.5% on the 365 day mark. Lastly, the
mean cumulative incidence of the matched leave employ-
ment without having another source of income was 15.8%.
This figure amounts to 9.7% among declarants with VI. On
day 365 after employment entry, this gap narrowed and we
observe this status among 14.9% of the matched sample and
11.5% of declarants with VI.

In addition to the substantial difference in social benefits
observed in the post-graduation analysis, the post-employ-
ment entry results show a maximum difference of 5.6%
points in disability insurance receipt. With an estimated
mean cost per recipient of 14 thousand euros per year,’ this
difference leads to an additional annual cost of 1 million
euros for the Dutch government for already only our limited
sample of 1,252 individuals with visual impairments.

Figure 2 and S2 show the distribution of Social and
Economic Outcomes (SEOs) for the declarants with VI
and the matched control group, analyzed separately over
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Table 7 Post employment entry descriptive statistics before matching

Table 8 Post employment entry descriptive statistics after matching

Matched Declar- Combined p-value
sample ants
(n=202,126) with VI
(n=1,252)
Year of 1984.81 1978.36 1984.77 0.0000 F***
birth
Year of 2012.90 2012.80  2012.90 0.0000 F***
first job
Mean age  27.04 32.42 27.07 0.0000 F***
at first job
(years)
Gender
(%)
Female 53.15% 56.95% 53.18% 0.0070 ***
Male 46.84% 43.05% 46.82% 0.0070 **
Level of
education
(%)
Loworno 4.00% 9.50% 4.03% 0.0000 F***
info
Middle 45.44% 46.09% 45.44% 0.6461
High 50.56% 44.41% 50.52% 0.0001 ***
GPA 6.53 6.52 6.53 0.885
(mean.
1-10)
Migration
back-
ground
(%)
Nether- 81.68% 81.79% 81.68% 0.9215
lands
First 7.49% 8.15% 7.50% 0.3986
generation
Second 10.83% 10.06% 10.82% 0.3715
generation
Urbanicity® 2.442 2.465 2.442 0.518

?denotes a matching quality control variable that was not included in
the matching procedure

£p<0.05. ** p<0.01. *** p<0.001

the first 365 and 750 days following initial employment. A
preliminary visual analysis of these figures suggests poten-
tially different time dynamics between the two groups, with
somewhat slower transitions observed for the declarants
with VI. As do the differences in mean cumulative incidence
function compared to those at the 365 days mark. However,
the effect size estimates of the independent variables remain
the same when estimating the censoring distribution of each
group separately. The respective estimates are presented in
Table s5.

Secondary sources of income
Focusing on the distributions of potential secondary sources

of income means that these analyses are conducted for grad-
uates whose primary income is derived from employment.

Matched  Declarants Combined  p-value
sample with VI
(n=1,252) (n=1,252)
Year of 1982.92 1978.36 1980.64 0.0000  ****
birth
Year of first 2010.79 2010.78 2010.79 0.980
job
Mean age  27.86 32.42 30.14 0.0000  F***
at first job
(years)
Gender (%)
Female 57.03% 56.95% 56.99% 0.9678
Male 42.97% 43.05% 43.02% 0.9678
Level of
education
(%)
Loworno  9.50% 9.50% 9.50% 1.0000
info
Middle 46.09% 46.09% 46.09% 1.0000
High 44.41% 44.41% 44.41% 1.0000
GPA (mean. 6.57 6.52 6.54 0.6227
1-10)
Migration
background
(%)
Netherlands 81.71% 81.79% 81.75% 0.9588
First 8.23% 8.15% 8.19% 0.9419
generation
Second 10.06% 10.06% 10.06% 1.0000
generation
Urbanicity® 2.457 2.465 2.461 0.863

#denotes a matching quality control variable that was not included in
the matching procedure

* p<0.05. ** p<0.01. *** p<0.001

Figure 3 shows the dynamics in secondary sources of income
between the initial and subsequent states (i.e., status 1 and
status 2) observed after graduation.” Based on this plot, we
can conclude that the declarants with VI are more likely to
obtain income through secondary sources compared to the
matched control group.

Post-graduation (i.e., status 1), the most significant group
differences are found for social benefits, where the declarants
with VI are overrepresented (#(1879.6) = —8.0002, p<0.01)
compared to the matched control group. The declarants
with VI are also overrepresented with respect to second-
ary income from illness and disability insurance (#(1852.5)
= —4.2997, p<0.01) compared to the matched control

7 The plot in Fig. 3 is based on one observation per individual per
status, when multiple secondary incomes were recorded, ties were
resolved according to the hierarchy of outcomes maintained through-
out this paper, (1) employment, (2) self-employment, (3) unemploy-
ment insurance, (4) social benefits, (5) illness/disability insurance, (6)
attending further education. At status 1, there were 23 people (0.5%)
with more than 1 secondary income, at status 2 there were 56 people
(2.2%), with more than one secondary income.

@ Springer
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Table 9 Prevalence of economic outcome per group and mean cumulative incidence post employment entry

Matched n, (%) Declarants with VI X2 p-value
(N=1252) n, (%)
(N=1252)
Mean cumulative incidence Mean cumulative incidence Mean difference t
Socio-economic category
No change 498 (39.78%) 295 (23.56%) 51.97 0.000 HHE
Employment 370 (29.55%) 531 (42.41%) 28.77 0.000 HAE
0.335 0.359 0.024 -2.664  0.007 **
Self-employment 26 (2.08%) 17 (1.36%) 1.88 0.169
0.018 0.009 -0.009 4.198 0.000 HHE
Unemployment insurance 79 (6.07%) 82 (6.55%) 0.06 0.813
0.058 0.051 —0.007 2.425 0.016 *
Social benefits 11 (0.87%) 52 (4.15%) 26.68 0.000 HAE
0.008 0.032 0.024 —11.865 0.000 HEE
Illness/disability insurance 24 (2.16%) 94 (7.51%) 41.53 0.000 HoAE
0.019 0.056 0.037 —14.062  0.000 HHE
Attending education 57 (4.47%) 37 (2.96%) 4.26 0.039 *
0.051 0.026 —0.025 6.577 0.000 HHE
Other without income 187 (14.78%) 144 (11.50%) 5.59 0.018 *
0.158 0.097 —0.061 11.581 0.000 HAE
100.00% 100.00%

£p<0.05. ** p<0.01. *** p<0.001

group. In contrast, the declarants with VI with employ-
ment are less likely to be also attending further education
(#(1852.5)=3.1636, p<0.01) compared to the matched con-
trol group. For self-employment no group difference was
found post-graduation (#2496.7) = —0.44379, p=0.65), nor
for unemployment insurance (£(2327.2) = —1.679, p=0.09).

When evaluating the secondary income sources for the sub-
sequent state observed post-employment entry (i.e., status 2),
we see transitions from one secondary income status to another
for 875 declarants with VI (69.9%), versus 697 people (55.7%)
form the matched control group. The most significant group
difference was the number of people experiencing no changes.
While some individuals in both groups exited employment,
the declarants with VI were more likely to continue earning
at least some income from employment (t(1579.4) = —2.5173,
p=0.01) compared to the matched control group.

An increase in secondary income from illness and dis-
ability insurances was primarily observed for the declarants
with VI (#(1502.3)=11.998, p<0.01). Furthermore, an over-
representation of the declarants with VI in social benefits
secondary incomes remains (t(1656.8) = —5.4371, p<0.01).
However, a larger proportion of the matched control group
derived some secondary income from self-employment
compared to the declarants with VI (#(1353.3)=4.7439,
p<0.01). The matched control group also remained over-
represented among those attending further education
(#(1469.8)=2.885, p<0.01) compared to the declarants
with VI. No difference between both groups was observed

@ Springer

regarding secondary income through unemployment insur-
ances (#(1575.9)=0.93324, p=0.35).

Discussion and conclusion

This study examines the school-to-work transition and
post-graduation SEOs for a subpopulation of people with
VI, specifically for those who claimed reimbursement for
sensory disability care from their health insurances in the
Netherlands between 2015 and 2019 (referred to as declar-
ants with VI). It compares their labor market entry patterns
with a matched control group. To achieve this, the study
utilizes individual-level longitudinal administrative register
data, which includes information on SEOs, healthcare reim-
bursements, educational attainment and performance, and
demographic characteristics.

The results show that following graduation, declarants
with VI have significantly lower (self-)employment rates
compared to the matched control group who are similar on
observed characteristics such as gender, year of graduation,
migrant status, education level, and standardized measures
of academic achievement. The observed group difference
corresponds to differential employment rates reported in
previous studies [11, 22, 23]. Accordingly, we note a greater
dependency on governmental support for declarants with
VL. This welfare-dependency was mostly driven by social
benefits and sick- and disability- leave, whereas the share of
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Table 11 Cumulative incidence 365 days post employment entry

Socio-Economic Outcome  Matched sample ~ Declarants wit VI
Employment 0.2955 0.3810
Self-employment 0.0208 0.0136
Unemployment insurance 0.0631 0.0655
Social benefits 0.0088 0.1734
Illness/disability insurance ~ 0.0192 0.0751
Attending education 0.0455 0.0296
Other no income 0.1494 0.1150

people receiving income through unemployment insurance
was similar in both groups.

When limiting the analysis to only those who secured
employment as their main source of income, the results
highlight that declarants with VI have greater rates of suc-
cess in maintaining employment compared to the matched
control group given a change in employment status. This
result emphasizes the importance of a successful school-
to-work transition. However, more changes were registered
within employment for declarants with VI group. This may
indicate that this group may find themselves in greater dif-
ficulty retaining their first job after graduation. In addition,
declarants with VI experience more dependency on and
dynamics in terms of income from secondary sources. This
also holds true for those who were able to secure a success-
ful labor market entry after graduation in which employment

Matched Population
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Fig. 2 Transitions into SEOs across the first year after initial employment
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was the main source of income, as evidenced by larger rates
of income received through social benefits and illness and
disability insurance.

A first period of employment is considered to be an
important prerequisite for transitioning into self-employ-
ment [24]. Confirming this, there was no association
between VI and transitioning into self-employment follow-
ing initial employment. Furthermore, we find no associa-
tion of VI with being in education, nor with the status of
receiving no income at all, despite their greater eligibility
for social support programs. Either way, this group which is
neither in education, employment, or training may be par-
ticularly relevant in times of labor shortages as they could
be an addition to the labor markets while conventional
recruitment and retention seems to have failed them. Eligi-
bility for more beneficial social support programs may also
be a reason why we do not see a greater influx into unem-
ployment insurance despite the noted welfare dependence.
On the other hand, the share of unemployment insurance
recipients is rather small in both groups, thus a difference or
absence of such may not be very meaningful. Across both
groups, only a minority of graduates will be eligible for
unemployment insurance income in the Netherlands since
one must have worked for an average of 10 h a week for
at least 26 weeks out of the last 36 weeks before becoming

Declarants with VI
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Fig. 3 Dynamics in secondary incomes next to employment per group

unemployed.® Therefore, eligibility is most likely limited to
those who followed a part-time degree program.

Time dynamics relating to the labor market entry process
do not seem to differ substantially for the declarants with VI
considered here. Although they are on average older when
entering their first job, this age difference already exists
upon graduation. After graduation, the time until a person
has transitioned into another SEO does not seem to differ.
Accordingly, rather than taking longer to enter into employ-
ment upon graduation, declarants with VI takes longer to
graduate from school. To some extent this might be because
most individuals with VI in our sample will have likely
acquired their impairment during their schooling rather than
it being a congenital condition [25]. When VI is acquired
during school ages, the adjustment process may induce lon-
ger educational trajectories.

Nonetheless, post first-employment, the time effects
approach to be more gradual than post-graduation. The
general time dynamics observed for both groups in our
data seem somewhat different from what is reported in
previous literature. For example, Baydur, Mukoyama [26]
note a median job duration of 14 month in their sample.
In our sample, the movements recorded when exiting
initial employment have already reached a plateau by

8 https://www.uwv.nl/nl/ww/wanneer-recht-op-ww.

Declarants with VI

® A - Self-employment
B - Unemployment insurance
C - Social benefits

® D - lliness and disability insurance
E - Education

F - No secondary income

G - No transition
N, ]
\__ Z - Out of employment
Status 2

approximately 14 months. This, of course, does not reflect
the share of employees in our data, who had yet to exit
their first employment at time of data analysis. Addition-
ally, as discussed in the limitations, some dynamics from
employment, maintaining the dominant source of income
as employment may also reflect changes in secondary
sources of income, while maintaining the same employ-
ment. What might explain the relatively short job duration
in our data is the finding by Hyatt, Spletzer [27] that short
job durations occur more frequently among younger and
less highly-educated workers. Our first job data comes by
definition from the younger share of the workforce (i.e.,
recent graduates) and the declarants with VI displayed
lower levels of educational attainment compared to the
general population sample before matching.

We also observe more dynamics among the declar-
ants with VI post initial employment, which could reflect
greater difficulties in retaining their job. This interpretation
is in line with evidence from previous research and affected
individuals reporting problems remaining in their current
employment [28]. Lastly, our results provide evidence that
declarants with VI rely on secondary income sources to
a greater extent compared to the matched control group.
Meaning that employment as the main source of income, is
frequently supplemented by income through social benefits
or disability insurances.
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Some potential policy implications can be derived from
our findings. Evidently, also when observable background
characteristics and obtained educational attainment and
performance are made comparable, declarants with VI are
less likely to secure substantial income through employ-
ment. Since their welfare dependency seems to be mostly
driven by benefits programs other than regular unemploy-
ment insurance, reforms or interventions targeting spe-
cifically these programs may be fruitful. Nonetheless, as
a systematic review [29] demonstrate, simply restricting
the eligibility for specific programs, does not necessarily
result in a reduced uptake. Instead, increasing the supply
of accessible jobs for the target group may prove fruitful.
Furthermore, providing positive incentives and social secu-
rity for potential failure on the labor market may increase
the willingness of individuals with VI to participate in the
labor market. Currently, some social welfare programs,
such as the WIA [30, 31], penalize recipients who enter the
labor market but subsequently lose their employment again.
Securing individuals from the costs of potential failure may
be a greater incentive to leave benefits programs and enter
the labor market than penalizing them for it. Additionally,
this research identified a substantial subgroup among both
declarants with VI and the matched control group that is
neither in employment, education, or training, nor receiv-
ing income through additional sources. This group may be
particularly relevant for potential recruitment for address-
ing labor market shortages and their inactivity can indi-
cate specific vulnerability in terms of overall participation
in society. Practical implications include that non-profit or
non-governmental organizations with the goal of assisting
individuals with VI may find it worthwhile to invest more
efforts into the school-to-work transition. Frequently, sup-
port is offered during education and once problems on labor
markets crystallized. Assisting in a smooth school-to-work
transition may prevent problems further down the line.

This paper provided specific insights on the labor mar-
ket prospects of the school-to-work transition of declarants
with VI. Expanding the concept of labor market partici-
pation beyond a simple employed/unemployed dichotomy
allows for more detailed insights relevant for policy-
making. The analyses benefited largely from access to
individual-level longitudinal administrative register data
combined specifically with healthcare data. By exploit-
ing large-scale administrative data, we circumvent several
issues and limitations that hamper conventional, small-
scale survey studies, such as selective response bias and
subjective self-reports. A limitation of our study is it does
not include all people with VI in the Netherlands as there
may be people with VI who do not declare VI-specific
care to their health insurances. However, this sample size
in this study is larger than that of any previous research
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on labor market participation among people with VI, as
it encompasses all people form a subpopulation of recent
graduates that declared their VI-care to their health insur-
ance. Additionally, our ability to draw causal conclusions
about the effect of VI is inherently limited by using match-
ing as identification strategy. The identifying assumption
of matching holds that given the observed covariates, there
are no systematic differences between individuals with VI
and their matched counterparts that may bias the results.
While we tested a potentially confounder, urbanicity, pre-
and post-matching, without including it in the matching
procedure, to see whether other, potentially confounding,
variables would also be balanced as a result of the matching
process, this approach does not rule out the possibility of
unobserved confounders. Another limitation to this study
is related to the data available, when individuals remain in
a state of employment as the dominant source of income
but do experience an income change, we cannot differenti-
ate between whether a change occurred within a job (e.g.,
working hours), whether a job switch occurred, or whether
the change was solely due to changes in secondary income
sources. As such, we cannot make clear inferences about
to what extent the jobs entered are particularly sustainable.
Future research should focus on differential frequencies of
potential job loss, job duration, and job satisfaction.

Ascertaining whether people with VI face greater diffi-
culties retaining employment is relevant given the impor-
tance of successful school-to-work transition with respect
to future labor market participation. One potential future
research approach could be to take salary changes into
account as job changes are also associated with wage
growth and may thus not necessarily be a disadvantage [32].
Additionally, an investigation into labor market prospects
after completing further education may prove fruitful, by
evaluating whether salary growth profiles associated with
additional education are similar for people with VI. More-
over, there is a need to scrutinize legislative changes, evalu-
ate policies, and find out what legal structures lead to the
best possible outcomes for vulnerable groups that are at a
disadvantage on the labor market. Another suggestion on
how future research could expand the available research
is by including other disability groups, such as deaf and
hard-of-hearing people, or people with mental disabilities
or illnesses, as comparison group. This would enrich our
understanding of different challenges faced by different
disability groups on the labor market. Lastly, a promising
direction for further research may also be dynamic models
to explore transitions between employment, unemployment
and disability benefits over time. Such models would allow
for a more nuanced understanding of the pathways individu-
als with visual impairments take over time and how these
compare to those in the general population.
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