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Abstract 

An employer-based work-experience program run by a multinational organization temporarily employs people 

with an autism spectrum disorder (ASD) to prepare them for external employment. This study observes the impact 

of participation for people with ASD in establishing employment (with or without a competitive salary). A quasi-

experimental design constructed a control group that can be considered similar to the group of participants in the 

employer-based program, except for supported-employment entitlement. Results indicate a 29% increase in post-

five-year employment for participants than the control group, but no effect was found on employment with a 

competitive salary, only for the post-second year. Inclusivity enhances the careers of people with ASD, but their 

potential to establish employment with a competitive salary remains limited. 

Keywords: work-experience program – employer-based – on-site job coach – adults – competitive salary – 

vocational/labor force participation – psychosocial/behavioral interventions – work environment – strengths-based 

– employment 
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Introduction  

Globally, people with autism spectrum disorder (ASD) face significant challenges in finding and maintaining 

decent labor market positions. The most commonly used method to help unemployed people with ASD get back 

to work is supported employment (e.g., Wehman et al., 2014). Also in the Netherlands, these services consist of 

job counselors attempting to establish a suitable job match by on-trial placements at employers. Still, for many 

people with ASD, un- or underemployed and sheltered workshops are the rule rather than the exception (see 

Hurley-Hanson et al., 2020; Scott et al., 2019). 

Alternatively, Royal Philips—the Dutch multinational organization known for its household appliances, 

lighting products, and healthcare technology—supports many groups of unemployed workers from outside of 

Philips back into the labor market (e.g., Peijen & Wilthagen, 2020), among which are people with ASD with 

varying education.1 The Philips Employment Scheme (Philips Werkgelegenheidsplan [WGP] in Dutch) provides 

a temporary job (24-32 hours weekly) with vocational support and on-the-job training2 while investing in 

participants' social skills for one to one and a half year within their organization. However, this is to regain external 

employment (see Daniali et al., 2016). As agreed with labor unions, Philips has no obligation to recruit participants 

afterward. 

WGP participants undertake compulsory courses on career planning, professional network building, and 

job-application skills, i.e., CareerSKILLS and JOBS (see-Supplementary Material A.1). Participants make a 

concise portfolio in which they describe their optimal working conditions and the maximum workload they can 

handle. This portfolio helps them gain insight into their professional and personal strengths and challenges to 

overcome and provides objective information to future employers about their potential productivity (see Harmuth 

et al., 2018). The WGP further provides an on-site job coach who provides job-search assistance and trains 

 
1 In 2009, a Test Engineer project was launched for young participants with ASD at Philips Healthcare, performing 

highly accurate software tests, including on-the-job training. The Cybersecurity learning trajectory started in 

2015, where participants with ASD obtained a recognized diploma while gaining work experience across 

Philips’s departments. 

2 Unfortunately, it was not registered what kind of training participants followed during their stay at Philips. 

However, all recognized courses are on the level of upper secondary education (ISCED2011-Level 3). 
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participants during their stay at Philips in communicating their experienced (dis)comfort to managers and 

coworkers promptly (see Schall et al., 2015; Storey, 2003) to avoid participants quitting or missing out on work 

without prior notice (see Hurley-Hanson et al., 2020). This job coach informs each department on temporary 

employees' specific needs, as people with ASD cannot be treated homogenously (see Scott et al., 2019). 

Additionally, the WGP offers optional mindfulness-based therapy for individuals on the autism spectrum (MBT-

AS) to their participants fully paid for by Philips (see Spek, van Ham, & Nyklíček, 2013). It is important to note 

that participants do not receive similar programming since trajectories are individualized. The WGP's strength 

precisely is that it is adaptable to participants' needs regarding their educational background and challenges to 

overcome. Within this, the WGP appears to combine multiple investments addressing the environmental factors 

that usually limit their employability (see Smith et al., 2014; Wehman et al., 2017). 

The current study observes the impact of the WGP on its participants' number of months in employment 

(with or without a competitive salary) up to five years later by comparing outcomes with an equally numbered 

matched control group entitled to supported-employment services. Even though this study includes a low number 

of individuals and findings can be considered as provisional, research on employer-based programs for adults with 

ASD is scarce and critically needed (e.g., Hedley et al., 2017; Hillier et al., 2007; Lattimore et al., 2006; Wehman 

et al., 2017). This study's innovative approach lies in its quasi-experimental design, as an extract of Philips's 

personnel registration system is combined with national register data, allowing to match WGP participants to 

supported employment-entitled others based on a two-year labor market history. Moreover, the data permitted 

research of the extent to which ensuing employment pay salaries link up with those of the Dutch labor force. Above 

all, this study's contribution lies foremost in this program's uniqueness, as it is not a one-size-fits-all approach and 

is executed by a reputable multinational organization that incorporates into the literature assumed impactful 

measures for people with ASD. 

Methods 

Selection procedure and program set-up 

Unemployed individuals with ASD who claimed (youth) disability benefits (Wajong in Dutch) had the possibility 

to join the WGP. This pre-selection of participants is performed by the Employee Insurance Agency 

(Uitvoeringsinstituut Werknemersverzekeringen [UWV] in Dutch, i.e., local employment office), but there were 

no strict selection guidelines. Still, an assessment is part of the selection procedure in which Philips has the final 
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say, which involves a potential selection effect—to be discussed later. As the focus lay on youth disability 

claimants and because Philips's jobs require technical skills, the WGP supposedly included mainly young 

participants (aged 18-34, about 85%) with high-functioning autism and an affinity with technology. Before starting 

at Philips, participants follow a pre-trajectory of two months that consisted of first acquaintances with their 

managers, coworkers, and job coaches and included some basic training related to job-application skills and their 

future work-experience jobs. 

Design 

As there was no intention of making the WGP an experiment (e.g., randomized controlled trial), those people 

eventually not selected were not registered as potential candidates. Thanks to the increased availability of Dutch 

register data, a quasi-experimental design was adopted instead, in which a supported-employment entitled control 

group was constructed similar to the characteristics and circumstances of WGP participants (i.e., the treatment 

group). 

Data and sample 

Philips provided all former participants' social security numbers (with or without ASD) who joined the WGP 

between 1999 and 2014 together with their in- and outflow dates to Statistics Netherlands (N = 2,787), which 

linked these data to its records. Through a doctor's diagnosis available in the disability benefit claims data, it was 

possible to identify those participants diagnosed with ASD (N = 38). However, there is no access to the entire 

population's medical records. Thus, the WGP might have included participants with ASD who were eligible 

through other benefit systems (e.g., unemployment benefits or social assistance) but who could not be identified, 

as there was no diagnosis available for them, explaining why only 38 participants could be identified. 

The individual matching procedure created a 1:1-sample by using the psmatch2 module in Stata 16 with 

the option Mahalanobis. The following pre-treatment covariates ensure a parallel trend assumption between the 

treatment and control group: the doctor's autism diagnosis (the Dutch equivalent of the ICD-10) and an expert's 

assessment on the incapacity for work (in %). Further individual-level covariates included age, being (non-)native 

Dutch, educational attainment, sex, and future years available in the data to prevent attrition bias (e.g., 

death/migration).  
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The register data allowed us to reconstruct a full two-year labor market history, which is crucial to include 

in the matching procedure to control estimates for unobserved factors, i.e., personality traits, attitudes, 

expectations, social networks, and intergenerational information (see Caliendo et al., 2017). As such, the majority 

of unknown values in the matching procedure for the incapacity for work in the register data are implicitly 

captured, as well as their presumed higher motivation to work, a priori, work interests, and different levels of 

functional ability and social skills. As WGP participants perform labor on a specific professional level—albeit 

customized—the larger group of potential control units in the register data is more diverse, and herewith the 

possible heterogeneity bias is strongly reduced. Table 1 shows the operationalization of pre-treatment covariates 

and the required balance checks. 

Table 1. Balance check in creating the treatment and control group at the time of WGP 
entry 
 Mean  t-test 

Variables 
WGP 

(N = 38) 
Control group 

(N = 38) 
 t p > t 

Autism diagnosis      
Autistic Disorder/Other autistic disorders 0.11 0.11  0.00 1.00 
Asperger’s Syndrome 0.29 0.29  0.00 1.00 
PDD-NOS 0.24 0.24  0.00 1.00 
Mentally disabled 0.21 0.21  0.00 1.00 
Other mental disorder 0.16 0.16  0.00 1.00 
      
Incapacity for work      
0-100% 0.16 0.16  0.00 1.00 
Unknown 0.84 0.84  0.00 1.00 
      
Educational attainment (ISCED2011-Level)      
Low educated (0-2) 0.32 0.32  0.00 1.00 
Intermediate educated (3-4) 0.39 0.39  0.00 1.00 
High educated (5-8) 0.13 0.13  0.00 1.00 
Unknown educated 0.16 0.16  0.00 1.00 
       
Age (continuous) 27.26 26.47  0.39 0.70 
      
Sex      
Male 0.80 0.85  -0.30 0.76 
Female 0.20 0.15  0.30 0.76 
      
Ethnicity      
Native 0.95 0.90  0.46 0.65 
Non-native Dutch 0.05 0.10  -0.46 0.65 
      
Forthcoming years in data (continuous) 6.08 6.11  -0.04 0.97 
      
Labor market history (Past two years)      
Employment past (continuous, 0-24 months) 13.90 13.87  0.03 0.98 
Number of unemployment spells (continuous) 0.03 0.03  0.00 1.00 
      
Number of employers      
0 0.47 0.47  0.00 1.00 



6 

 

1 0.24 0.24  0.00 1.00 
2 or more 0.28 0.28  0.00 1.00 
       
Previous job's information      
Daily wage (continuous, log) 2.24 2.17  0.17 0.87 
Subsidized job 0.00 0.00  0.00 0.00 

PS R2 LR Chi2 p > Chi2 Mean Bias B R %Var 
0.01 1.18 1.00 1.30 24.60 0.93 0.00 

Note(s). All covariates were dummy variables [0,1], except when otherwise indicated 
between brackets. Means are based on numbers rounded up to the nearest five, as N < 10 
and otherwise violating the strict GDPR rules. Statistics Netherlands prohibits 
publishing the minimum and maximum of variables. However, the t and p statistics 
displayed are based on the original data. The t values should be insignificant after 
matching, where B<25 and R=[0.5-2] for the matched sample to be considered 
sufficiently balanced. There have been exactly matched on the categories, autism 
diagnosis, namely: (P697) Mentally disabled, (P699) Other mental disorders, (O610) 
Autistic Disorder, (O611) Asperger's Syndrome, (O612) PDD-NOS, and (O619) ASS-
Unknown. P697 and P699 were used in 1999-2009 to register a disorder in the autism 
spectrum. The incapacity for work originally had the categories 0%, 15-25%, 25-35%, 
35-45%, 45-55%, 55-65%, 65-80%, 80-100%, and the number of employers 0, 1, 2, 3, 
4, 5 or more. 
Source. Statistics Netherlands (1999-2017) 

Dependent variable(s) 

The first dependent variable denotes the number of months in employment in the post-five years, including 

sheltered workshops. The second dependent variable only counts the number of months in employment with a 

competitive salary, representing unsheltered positions paying expected wage levels or higher, regardless of their 

autism diagnosis. These expected wage levels were predicted through Heckman's two-step selection models on the 

Dutch labor force (1999-2016,-NMean = 15,228,338). If the observed monthly wage was higher or equal to this 

expected wage (with a 5% margin on the lower limit), the monthly salary assumedly matched up with that of the 

regular labor force (see Supplementary Material A.2). 

Both variables varied from 0 to 60 months (divided by 60 months). The five-year span of the outcome 

variables did not include any months spent in the WGP, as these were subtracted from the total number of employed 

months. 

Empirical model 

Difference-in-difference estimations identify the net effect of WGP participation over that of supported 

employment, using fixed-effects linear panel regression models (Stata-16,-xtreg,-fe-robust). This technique 

controls for the earlier noted potential selection bias and the remaining unobserved-heterogeneity effects not 

captured by the matching procedure, i.e., IQ and emotional skills. 
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Eq.(1) shows WGPi and POSTit, denoting WGP participants and the post-intervention period up to five 

years. POSTit gets the value of 1 for both treated and control units after the average WGP duration has been passed 

(M = 0.98 years). The interaction term between the two shows the net effect of WGP participation over supported 

employment on either dependent variable (Eit). It needs to be noted that WGP participants were initially 

unemployed and so priorly subjected to the same supported-employment program as the control group, yet the 

threat of sanctions is removed for participants at WGP entry. The control group continued to receive supported 

employment up until they get hired. 

Eq.(1) 

Eit = β0 + фWGPi + δPOSTit + фWGPiPOSTit + Cit + μ +  εit 

 

where Cit = AGEit + AGE2
it + FPit + FPitSEXi + URk + RESAit 

The analyses included control variables at both the individual and macro levels measured at intervention entry and 

the end of the observation period. At the individual level, these controls included individuals' educational 

attainment, family position (including the youngest child's age), and age(-squared), allowing for a non-linear age 

effect on employment outcomes. The family position interacted with sex to control estimates for differential 

impacts for men and women of parenthood on employers' stigmatization and individuals' decision to work. The 

macro-level controls included the local unemployment rates (NUTS-2-level) and residential area (NUTS-3-level) 

to control for both cyclical effects and local labor demand. 

Results 

Results indicate a significant additional impact of 29% for WGP participants on employment than the supported-

employment entitled control group, i.e.,-b=0.29,-p<0.001,-95%-CI-[0.11,0.46], amounting to 13.3 months over 

five years. There is an insignificant estimate for WGP participants on employment with a competitive salary, i.e.,-

b=0.03,-p>0.10,-95%-CI-[-0.03,0.21]. Figure 1 shows the predicted marginal effects on both dependent variables 

over the post-intervention period while keeping all other covariates constant. There is a clear upward trend in the 

impact of WGP participation on employment, but for employment with a competitive salary only for the post-

second year, i.e.,-b=0.19,-p<0.05,-95%-CI-[0.04,0.34], amounting to 3.5 months in employment with a 

competitive salary in that particular year. However, shortly thereafter, differences with the control group become 

insignificant (see Supplementary Material A.3). 
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Figure 1. Predicted marginal effects of employment with (lower) or without a competitive salary (upper) for 
WGP participants and the control group. 
Note(s). Shaded bars show the 95%-confidence intervals. Predictions are based on Model 3 and 
Model 4 in Table A.3.2 of the Supplementary Material A.3. 
Source. Statistics Netherlands (1999-2017) 
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Discussion 

Results are consistent with the earlier cited references on employer-based programs, showing that temporarily 

employing people with ASD within an employer-based program yields higher employment outcomes (up to five 

years later) for participants than comparable people using supported-employment services. However, participants' 

potential to establish employment with a competitive salary remains limited and is only short-lived.  

The possible explanations for these discrepant findings could not be empirically tested, but results can be 

theoretically rationalized. Explanations may point to the more impairment-focused approach of supported 

employment or the positive signaling effect that Philips has on prospective employers, given its associated higher 

performance standards as a multinational organization. Moreover, Philips operates this program mainly in the City 

of Eindhoven in the so-called Brainport region with similar technology-oriented businesses (e.g., ASML, Intel, 

and IBM) that are confronted with future skill shortages (see Hurley-Hanson et al., 2020), for which its influence 

on their labor market outcomes cannot be ignored. Moreover, many people with ASD—particularly men—prefer 

working in the technology industry. External employers are seemingly interested in these people—given the higher 

employment outcomes—but unwilling to pay the market wage for a prolonged period. Dutch employers preferably 

employ people with ASD through either secondment or project-based work, as encouraged by autism-supporting 

organizations in the Netherlands. Alternatively, the on-site job coach and the well-informed department they had 

at Philips is not available anymore at external uninformed employers (see Hillier et al., 2007; Smith et al., 2014), 

supposedly increasing the likelihood of losing these positions with a competitive salary (see Harmuth et al., 2018; 

Müller et al., 2003).  

Limitations and future research 

As earlier noted, this study's findings are explanatory given the low number of observations and the lack of 

participants' perceptual information. Yet policymakers are interested in why participants in such interventions are 

allegedly better able to cope with external stimuli and improve relationships with managers and coworkers. Future 

research might conduct a randomized controlled trial with higher numbers of participants to unravel this causality 

between the proposed positive elements of similar employer-based programs and participants' developments 

during such interventions. Even though the WGP forms a basis from which participants can move on externally, 

the workplace's environmental factors remain crucial for people with ASD. Therefore, Philips might consider 
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extending the remote-access job coach to the post-program period to support former participants with their new 

employers. 

It would be interesting to explore whether the WGP creates transferable skills for establishing 

employment with a competitive salary, particularly when more businesses start to commit themselves to expand 

employment opportunities for people with ASD. Future research may longitudinally observe individuals' increased 

problem-solving skills, self-reliance, and enhanced professional network, but also by looking at their subjective 

well-being, comorbid symptoms (i.e., depression, anxiety, rumination), and the severity of social communication 

impairments and restricted, repetitive patterns of behavior (see Weiland et al., 2020). It can be argued that 

participants may feel more comfortable when they start working in a more challenging job in which a multinational 

organization truly makes them feel seen. 

Conclusion 

In summary, unlike the impairment-focused approach of supported employment, Philips's more strength-based 

approach allows its participants to bring their professional skills into practice while learning how to deal with 

environmental factors in completing work-related tasks, resulting in prolonged employment. Concerns are still 

voiced, however, to participants' potential in establishing employment with a competitive salary. The WGP is not 

a panacea but may serve as a start-up blueprint for similar initiatives as an inclusivity pathway to sustainably 

assimilate this promising group of people into the labor market. 
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Supplemental Material 

for 

"Brief Report: The Benefits of an Employer-Based Work-Experience Program for Participants with ASD" 

A.1. History of the Philips Employment Scheme 

Royal Philips—the Dutch multinational firm known for its household appliances, lighting products, and healthcare 

technology—has supported different vulnerable groups of unemployed workers to the labor market, including 

workers with ASD, by providing one year of work experience within the company in combination with different 

forms of training. 

In the late 1970s, unemployment in the Netherlands began to rise, followed by an increasingly faltering 

economy in the early 1980s. The employment growth fell short of the growing numbers of workers, in particular, 

due to the emission of routine jobs, for which there was no replacement at short notice. Unemployment amounted 

to 17 to 18 percent of the labor force, is widely regarded as the public enemy number one. In 1984, more than 

840,000 people were unemployed. Half of that number was unemployed for more than a year, from which it 

concerned 265,000 youngsters. The prospects at that time were downright dramatic, especially for school-leavers. 

Over a third of all school-leavers failed to find a workplace or apprenticeship within a year. The reason why many 

school-leavers were unable to find a job lies in the lack of work experience, precisely because there were not 

enough openings available nor enough work placement options to build up this work experience.  

To combat rising unemployment, the Dutch government came with a set of policy reforms in cooperation 

with social partners that consisted of economy-wide wage restraints and reduced standard (weekly) working hours 

to create more jobs (Wassenaar Agreement, 1982). However, it was overlooked that many of the unemployed at 

that time were from lower than upper-secondary education with none to limited occupation-specific skills and 

minimal chances on the labor market (i.e., early school-leavers and migrant workers). There were serious concerns 

about the expected shortages of intermediate and high-educated technical personnel with the rapid technological 

developments.  

The birth of the WGP dates back to the economic crisis of the early 1980s, when unemployment strongly 

increased in the Netherlands. Philips was not too fond of the proposed reforms, given that the pool of unemployed 

individuals to pick from was challenging to place into the majority of relatively skilled jobs available at Philips. A 

reduction in the working hours would not provide a sustainable solution for this vulnerable group of workers; 

rather, the opposite. Since Philips was one of the largest businesses in the Netherlands, it could think about its 
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course of action and negotiate with labor unions. They proposed an alternative, let Philips offer (early) school-

leavers one year of work experience and training, providing them with the essential skills in line with current labor 

demand. The initiative was not aimed at offering a job (guarantee) at Philips itself, but at increasing the chance of 

a successful and sustainable transition to the external labor market, for instance, to small and medium-sized 

businesses in the region. In 1983, instead of reducing standard (weekly) working hours, Philips launched the Youth 

Work Plan (Jeugdwerkplan in Dutch).  

For three years, 700 young people each year would follow either an apprenticeship (about 200 people) or 

a work placement (about 500 people); about one percent of Philips's regular jobs at that time. Initially, unions did 

not embrace the Youth Work Plan. On the contrary, it was thought to be the wrong approach given that participants 

started working without a reasonable promise of a job. It was feared that participants would end up the ones with 

nothing after program completion. Besides, there was the initial fear that it should go at the expense of regular jobs 

at Philips, but this claim was considered unfounded in any case. It looked at from the view of unions; the critics 

were very reasonable given the labor market conditions at that time. 

At the end of 1985, it appeared that 60 percent of the former participants found a job after program 

completion. Eventually, unions embraced the Youth Work Plan. This initiated Philips and unions to incorporate 

the WGP into the centralized wage agreement, implying that part of Philips' wage budget was allocated to the 

WGP. In 1988, following successful implementation, the WGP expanded its scope and started to include other 

vulnerable groups of unemployed workers on the labor market (i.e., early school-leavers, partially disabled 

workers, people diagnosed with an autism spectrum disorder, ethnic minorities, returning mothers, highly educated 

but weakly attached to the labor market, and the long-term unemployed in general). From that point onward, the 

Youth Work Plan needed a name change and transformed into the Philips Employment Scheme. 

Selection procedure 

The Employee Insurance Agency (Uitvoeringsinstituut Werknemersverzekeringen [UWV] in Dutch) and the 

municipalities (in particular in the City of Eindhoven) takes care of the initial selection of potential participants 

out of the pool of formally registered unemployed and partially disabled unemployed workers using either of the 

following criteria/guidelines: (1) six months or longer registered officially as unemployed; (2) formerly early 

school-leavers; (3) and other disadvantaged groups such as ethnic minorities, refugees, disabled workers, returning 

mothers, and higher-educated with weak ties to the labor market, for instance, when the participants hold a degree 
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in a field of study for which there is low demand. However, there is also a highly-educated group but does not 

possess the social skills yet to make a good impression during job interviews, for instance, people diagnosed with 

(a form of) autism spectrum disorder (ASD). However, the WGP selects people with ASD from all educational 

levels. It needs to be noted that participants of the WGP were initially unemployed and so subjected to the same 

supported-employment program as the control group, whereas the threat of sanctions is removed for the former at 

WGP entry.  

Program set-up 

The basic set-up entails one year at Philips with required courses on career development and the option to leave 

with only one-week notice to reduce so-called lock-in effects (van Ours, 2004). There are work-experience jobs 

available in the various departments at the different Philips establishments (i.e., Administration, IT, Sales, 

Marketing, Engineering, and HRM). WGP participants sometimes replace Philips's permanent employees when 

they are away for either training, sabbatical or maternity leave. This highlights again that the work experience that 

participants gain is as close as a regular job can be. All participants receive the statutory minimum wage, a 13th 

month's salary, 8 percent vacation pay, and their travel expenses are refunded. The minimum wage paid out makes 

the WGP less attractive for people to stay on, creating an incentive to search actively for a new job (Gesthuizen & 

Dagevos, 2008; Kalleberg & Mastekaasa, 2001). Every participant receives an individual budget of 1,249 euros to 

be spent freely on training on top of the career-development courses (see below). For those without qualifications, 

the WGP provides for upper secondary education (i.e., ISCED2011-Level 3-4, mbo-niveau in Dutch) fully paid by 

Philips. The treatment period extends then to two years. All other regular track features apply to the vocational 

track (i.e., wage, one-week notice period, and career-development courses). However, the typical week consists of 

four days of working and one day of studying. Most skills taught in the program can be applied directly to the job 

(e.g., workplace-based learning). 

Career-development courses 

Every participant is required to take part in classes on career development, focusing on job search, networking, 

and job-application skills. The WGP uses intervention programs CareerSKILLS and JOBS. Both programs 

contribute to the improved reflection on people's motivation and capabilities, networking skills, and directing their 

careers (Akkermans et al., 2015; Freedman & Friedlander, 1995). CareerSKILLS tries to boost confidence in one's 
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employability. In small groups, they learn how to reflect on their professional functioning, map out career goals, 

consider what possibilities and options are available, and what skills are needed to achieve these goals. It also 

examines how to build and maintain a professional network and how social resources embedded in the social 

network can be mobilized to realize these career goals. The JOBS training is another small-group training in which 

obstacles to looking for and finding work are identified together, stimulating people's problem-solving capacity 

by finding a solution for everyone's problem(s). Every participant draws up a step-by-step plan for the future. The 

training is based on the fact that participants come up with answers themselves with other participants' help in 

finding solutions for each of their problems. Course leaders adopt a supportive role during the JOBS training; 

participants need to develop their solutions for each other's problems. The goal on short notice is that participants 

take control over their careers, feeling more responsible for their job search. The long-term goal is to empower 

people and ensure that they would take action themselves in future job loss and not make themselves dependent 

on the public institutions (e.g., resilience) during the WGP but especially after completing the WGP, evoking an 

adaptive orientation. Philips offers optional mindfulness-based therapy for individuals on the autism spectrum 

(MBT-AS) to their participants  (see Kiep, Spek & Hoeben, 2014). MBT-AS training attempts to reduce symptoms 

of depression, anxiety, and rumination by learning people with ASD—in case of overstimulation—to shift their 

attention to something else that would calm them (e.g., breathing). 
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A.2. Calculating the competitive salary levels for workers 

The register data contain no subjective (perceived by individuals) information on the job match established. 

Neither there is information available that indicates an occupational status (e.g., International Socio-Economic 

Index of Occupational Status (ISEI) or International Standard Classification of Occupations (ISCO). However, 

there is annual wage information of the entire Dutch labor force (aged 16-65) from which the alignment between 

acquired skills and the real wage earned could be derived. Concerning the salary, a higher wage match is assumed 

when the earned salary in the job comes closer to the expected salary. The expected salary represents the wage 

someone can make on the labor market, given individuals' characteristics (Sattinger, 1993). The job's expected 

salary could be estimated from the information on beholders' characteristics; that means, from the characteristics 

of the entire Dutch labor force. This job match-indicator is constructed from the available wage information in the 

data of the jobs that WGP participants occupy in the career following WGP participation. 

The register data provide annual wages only; the daily wage was the smallest measurement unit to be 

recalculated (dividing the annual salary by the days spent in the job in that particular year). The natural log daily 

wage is calculated as log((annual wage/annual tenure in days) +1), where the '+1' sets the log daily wage to the 

value of 0 for those without a salary from paid work. If a worker had more than one job, only the job with the 

highest (daily) wage of each worker and the longest tenure (e.g., the primary source of income). The job match-

indicator considers all jobs lasting longer than six months, given that a substantial share of jobs in the data was 

daily or weekly jobs; thus, it lasts shorter than half a year (e.g., seasonal work that would not require specific 

skills).  If this condition cannot be satisfied, including the long-term unemployed individuals (≥12 months), the 

job match-indicator gets the value of 0. If a worker had more than one job in a particular year, only the job with 

the highest (daily) wage of each worker and the longest tenure with a minimum tenure of four consecutive months 

(Krueger et al., 2014) has been retained. Because the register data provide annual wages only, the daily wage was 

the smallest measurement unit to be recalculated (by dividing the annual wage by the days spent in the job in that 

particular year). First, wages have been recalculated to full-time wages, but only if the job was less or more than 

a full-time job (40 hours a week). Second, the natural log daily wage (lnWit) is calculated as log((annual 

wage/annual tenure in days) +1), where the "+1" sets the log daily wage to the value of 0 for those without a wage 

from paid work.  
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The job-match indicator uses the information on the actual earned daily wage of workers and the expected 

wage level. The expected wage level (lnŴit) is predicted through estimating Heckman's two-step regression models 

for each year based on earned wages in all jobs of the entire Dutch labor force (16-65 aged) in that particular year 

(NMean = 15,228,338).3 As such, lnŴit implicitly corrects estimates for the influence of the annual labor market 

situation, indicated by the likelihood of (un)employment on wages. In the first step, known as the selection part, 

the probability of employment is estimated by a regression model containing the following variables: the 

combination of educational level and field of study (1-digit ISCED2011-Level and 1-digit ISCED1997-Field, age, 

age-squared, and household position including the youngest child's age interacted with gender.4 In the second step, 

the natural log of the worker's daily wage is predicted based on the variables: operating sector5, the sector of the 

 
3 Low-educated participants may upgrade their formal educational level through the vocational track. The 

Heckman two-step selection models that predict the expected wage level of workers is based on the observed skill 

level for each year (time-variant). When participants upgrade their educational level, the predicted wages are based 

on their newly-obtained skill level. Results of the 17 Heckman two-step selection models are available at the 

author(s) upon request. 

4 [1] ‘Single’; [2] ‘Partner without children’; [3] ‘Partner with children with youngest child <5 years old’; [4] 

‘Partner with children with youngest child ≥5 years old’; [5] ‘Lone parent with youngest child <5 years old’; [6] 

‘Lone parent with youngest child ≥5 years old’; [7] ‘Child living at parents’ home’; [8] ‘Other’ such as inhabiting 

Asylum Seekers Centers, student dormitories or elderly houses, and [9] a ‘Missing’ category. 

5 [0] ‘Unknown’; [1] ‘Agricultural companies’; [2] ‘Tobacco processing industry’;  [3] ‘Construction companies’; 

[4] ‘Dredging companies’; [5] ‘Wood, brush and packaging industry’; [6] ‘Carpentry industry’; [7] ‘Furniture and 

organ building industry’; [8] ‘Wholesale of wood and wood preparation’; [9] ‘Graphic industry excluding 

photographers’; [10] ‘Metal industry’; [11] ‘Electronic industry’; [12] ‘Metal industry and technical companies’; 

[13] ‘Bakeries’; [14] ‘Sugar processing industry’; [15] ‘Butcher companies’; [16] ‘Butchers other’; [17] ‘Retail’; 

[18] ‘Cleaning’; [19] ‘Chain store’; [20] ‘Port authorities’; [21] ‘Stevedores’; [22] ‘Inland water transport’; [23] 

‘Fisheries’; [24] ‘Merchant shipping’ [25] ‘Royal Dutch Airlines (KLM)’; [26] ‘Dutch Railways (NS)’; [27] 

‘Transport postal services’; [28] ‘Taxi and ambulance transport’; [29] ‘Public transport’; [30] ‘Private-bus 

transport’; [31] ‘Other land and air passenger transport’; [32] ‘Other land and air freight transport’ [33] ‘Catering 
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collective labor agreement6, on-call contract, educational level and the field of study, job tenure, age, age-squared, 

and gender. The exclusion restriction criteria are the position in the household and its interaction term with gender. 

Results of the 17 Heckman's two-step selection models are available at the author(s) upon request. 

The job match-quality indicator (JMit) is calculated by dividing the observed natural log of the daily wage 

(lnWit) by the expected natural log of the daily wage (lnŴit). In the Netherlands, a full-time job concerns 40 hours 

a week. Therefore, the predicted wages have been recalculated to a full-time wage if a job was less or more than a 

full-time job. Thus, JMit is the log of the real wage earned by workers with a duration of at least six months. For 

the job match-indicator, it counts that if JMit  < 1, the observed actual wage is below the expected wage level of 

workers, and so the lower the wage ratio is, the worse the quality of the job match. Likewise, if JMit >1, the actual 

wage exceeds the expected wage level of workers, workers either get overpaid or are over-educated for the job 

acquired. The likelihood that the earned wage will be higher than the expected or simulated wage for these workers 

with such weak employment opportunities appears negligible. Hence, the more closely the actual wage is to the 

expected wage or the closer the wage ratio is to 1, the higher the wage match's quality. Those who are unemployed 

 
general’; [34] ‘Catering’; [35] ‘Health, mental and social’; [38] ‘Banks’; [39] ‘Insurance and health insurance 

funds’; [40] ‘Publishers’; [41] ‘Wholesale I’; [42] ‘Wholesale II’; [43] ‘Business services I’; [44] ‘Business 

services II’; [45] ‘Business services III’; [46] ‘Dairy industry’; [47] ‘Textile industry’; [48] ‘Stone, cement, glass 

and ceramic’; [49] ‘Chemical industry’; [50] ‘Food industry’; [51] ‘General industry’; [52] ‘Lending companies’; 

[53] ‘Security companies’; [54] ‘Cultural institutions’; [55] ‘Other branches of business and professions’; [56] 

‘Painting companies’; [57] ‘Plastering companies’; [58] ‘Roofing companies’; [59] ‘Mortar companies’; [60] 

‘Masonry companies’; [61] ‘Government, education and science’; [62] ‘Government, government, police, 

judiciary’; [63] ‘Government, defense’; [64] ‘Government, provinces, municipalities, and water boards’; [65] 

‘Government, public utilities’; [66] ‘Government, other institutions’; [67] ‘Work and (re)integration’; [68] 

‘Railway construction’; [69] ‘Telecommunications’; [70] ‘Unknown I’; [71] ‘Unknown II’ ; [72] ‘Unknown III’; ; 

and [73] ‘Unknown IV’. 

6 [1] ‘Private companies’; [2] ‘Subsidized sector’; [3] ‘Government’; [4] ‘Education’; [5] ‘Armed forces’; [6] 

‘Police’; [7] ‘Judiciary’; [8] ‘Municipalities’; [9] ‘Provinces’; and [10] ‘Water boards’. The categories 

‘Government’ and ‘Education’ are split up in multiple categories for the years 1999-2005. 
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for the whole year with no income from paid work or those who only had a job for less than six months are assigned 

the value 0, meaning that there has not been a job match at all. For each month in the year, workers' main job was 

determined based on the primary source of income (i.e., the register data recalculates all wages to full-time wages). 

If the observed wage (lnWit) in a particular month was higher or equal to the expected wage (lnŴit) with a 5% 

margin, it assumed that the job paid a competitive salary and that the wage links up with that of workers of the 

regular labor force (see Table A.2.1). 

Table A.2.1. Example of constructing the level of employment (annual), unsubsidized 
employment, employment on a competitive salary, and employment on a competitive salary 
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1 2010-01 0 0 0 0 2.3 0 0 0 

1 2010-02 1 1 0 1.8 2.3 1 0 0 

1 2010-03 1 0 0 2.1 2.3 1 0 0 

1 2010-04 1 0 0 2.2 2.3 1 1 0 

1 2010-05 1 0 0 2.4 2.3 1 1 1 

1 2010-06 1 0 0 2.4 2.3 1 1 1 

1 2010-07 1 0 0 2.5 2.3 1 1 1 

1 2010-08 1 0 0 2.5 2.3 1 1 1 

1 2010-09 1 0 0 2.5 2.3 1 1 1 

1 2010-10 1 0 0 2.5 2.3 1 1 1 

1 2010-11 1 0 0 2.2 2.3 1 1 1 

1 2010-12 1 0 1 2.2 2.3 1 1 1 

            Total 11 10 9 
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A.3. Regression tables 

Table A.3.1. Unstandardized coefficients on employment (M1) and employment 
with a competitive salary (M2) for people with ASD, from fixed-effects regression 
models 

 
Employment 

 Employment  
with a competitive salary 

Variables M1 - M2 

Pre-intervention period (ref.)     

Post-intervention period -0.12 (-0.41,0.18)  -0.02 (-0.22,0.18) 

x WGP 0.29*** (0.11,0.46)  0.03 (-0.03,0.21) 

      

Intercept 0.49 (-6.33,7.30)  -0.01 (-3.74,5.45) 

σμ 0.34   0.22  

σϵ 0.26   0.15  

ρ 0.64   0.68  

      

Number of observations 152   152  

Number of individuals 76   76  

      

R2      

Overall 0.04   0.01  

Within  0.28   0.11  

Between 0.01   0.01  
Note(s). ***p<0.001, **p<0.01, *p<0.05, +p<0.10, robust confidence intervals in 
parentheses. Models control estimates for educational level, position in the 
household (incl. the youngest child's age) interacted with gender, local 
unemployment rate (NUTS-2 Level), and residential area (NUTS-3 Level). The 
regression output with or without confounding variables is available at the authors 
upon request. 
Source. Statistics Netherlands (1999-2017) 
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Table A.3.2. Unstandardized coefficients on the level of unsubsidized labor (M3) 
and employment security on a competitive salary and a permanent employment 
contract (M4) for people with ASD, from fixed-effects regression models 

 
Unsubsidized labor 

 Employment  
with a competitive salary on 

permanent contracts 

Variables M3 - M4 

Pre-intervention period (ref.)     

Post-intervention period -0.11 (-0.37,0.15)  -0.02 (-0.20,0.16) 

x WGP 0.23** (0.08,0.38)  0.03 (-0.07,0.14) 

      

Intercept 2.84 (-3.14,8.82)  -0.01 (-4.11,4.09) 

σμ 0.51   0.22  

σϵ 0.22   0.15  

ρ 0.84   0.68  

      

Number of observations 152   152  

Number of individuals 76   76  

      

R2      

Overall 0.01   0.01  

Within  0.18   0.11  

Between 0.00   0.01  
Note(s). ***p<0.001, **p<0.01, *p<0.05, +p<0.10, robust confidence intervals in 
parentheses. Models control estimates for educational level, position in the household 
(incl. the youngest child's age) interacted with gender, local unemployment rate 
(NUTS-2 Level), and residential area (NUTS-3 Level). Unsubsidized labor entails 
unsheltered positions. The output that includes all control variables are available at 
the authors upon request. 
Source. Statistics Netherlands (1999-2017) 
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Table A.3.3. Unstandardized coefficients on employment (M1) and employment 
with a competitive salary on permanent contracts (M2) for people with ASD, from 
fixed-effects regression models  

 
Employment 

 Employment  
with a competitive salary 

Variables M1 - M2 

Pre-intervention period (ref.)     

Post-intervention period      

1 0.04 (-0.08,0.17)  0.06 (-0.04,0.17) 

2 0.09 (-0.05,0.23)  0.01 (-0.11,0.12) 

3 0.08 (-0.08,0.24)  0.05 (-0.10,0.19) 

4 0.03 (-0.15,0.20)  0.08 (-0.11,0.26) 

5 0.10 (-0.11,0.31)  0.09 (-0.09,0.27) 

      

x WGP      

1 0.04 (-0.14,0.21)  0.11 (-0.04,0.27) 

2 0.18 (-0.05,0.40)  0.19* (0.04,0.34) 

3 0.25* (0.04,0.46)  -0.01 (-0.10,0.09) 

4 0.30** (0.10,0.51)  -0.00 (-0.14,0.13) 

5 0.33* (0.07,0.60)  0.00 (-0.15,0.15) 

      

Intercept 
-1.03*** (-1.62,-0.43)  -0.18 (-0.59,0.23) 

σμ 0.51   0.31  

σϵ 0.32   0.25  

ρ 0.72   0.60  

      

Number of observations 684   684  

Number of individuals 76   76  

      

R2      

Overall 0.03   0.01  

Within  0.30   0.20  

Between 0.00   0.01  
Note(s). ***p<0.001, **p<0.01, *p<0.05, +p<0.10, robust confidence intervals in 
parentheses. Models control estimates for educational level, position in the 
household (incl. the youngest child's age) interacted with gender, local 
unemployment rate (NUTS-2 Level), and residential area (NUTS-3 Level). This 
model has changed from a two-period dataset to a six-period dataset, where the 
dependent variables changed to the annual number of months, and Cit adds a full 
set of year dummy variables to control for yearly policy changes: 

 Eit = β0+ ∑ δPOSTit+ фWGPi
5
t=1 + ∑ фWGPiPOSTit

5
t=1 + γCit+ μi + εit.  

The regression output with or without the control variables is available at the 
authors upon request. 
Source. Statistics Netherlands (1999-2017) 
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