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Reinforcing Gendered STEM Aspirations: How the Local Prevalence of STEM 

Occupations Shapes Adolescents’ Career Goals 

Young people’s career aspirations are shaped by persistent gender divides, particularly in 
the fields of science, technology, engineering, and mathematics (STEM), which are in high 
demand and often associated with prestige and high wages. This study examines how the 
local prevalence of STEM occupations is associated with adolescents’ early aspirations for 
STEM careers. Drawing on data from the German National Educational Panel Study 
(NEPS), linked with district-level information on local labor markets (NUTS-3), we apply 
logistic regression models to explore gendered patterns of STEM aspirations. Findings 
show that boys are more likely to aspire to STEM careers in local contexts with a high 
prevalence of STEM occupations, which is mainly due to increased aspirations for non-
academic STEM careers. By contrast, girls’ career aspirations do not significantly vary with 
local STEM prevalence, even in local contexts with relatively high shares of women 
employed in STEM. These results suggest that STEM-intensive local labor markets 
reinforce gendered patterns of STEM aspirations, especially among adolescents oriented 
towards non-academic career paths. Efforts to promote gender equity in STEM (e.g., 
school interventions) would benefit from incorporating strategies that address the 
segregating impact of local labor market structures. 

Keywords: Career aspirations, gender, Germany, local labor markets, occupational 
structure, STEM 

Introduction 

Adolescence is a formative phase in the life course in which girls and boys develop ideas about their 

future careers, framed by personal interests, social contexts, and structural conditions (Dietrich et al., 

2012; Gottfredson, 1981). These ideas crystallize into career aspirations, which are defined by the 

occupations that adolescents aim to achieve (Gottfredson, 1981). Career aspirations play a crucial role 

for educational and career trajectories later in life (Nießen et al., 2023; Schoon & Polek, 2011; Weeden 

et al., 2020), and they help adolescents to form an identity and a sense of direction for the future 

(Dietrich et al., 2012; Skorikov & Vondracek, 2011). 

Career aspirations are gendered, and especially in the fields of science, technology, 

engineering, and mathematics (STEM) these differences have been highly persistent over time 
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(Thébaud and Charles, 2018). Since STEM occupations are often prestigious, highly paid, and 

increasingly in demand (Anger et al., 2025; Fayer et al., 2017; Webber, 2014), it is important to 

understand the gendered mechanisms that influence adolescents’ STEM aspirations in order to 

promote more gender-equitable career orientation among young people. 

The structure of the local labor market is a factor that may influence adolescents’ career 

aspirations, but has received limited attention (Flohr et al., 2020). A high prevalence of STEM 

occupations in the local living environment may shape local cultural work norms, influence the specific 

occupational information and resources conveyed through social interactions with adults, and affect 

adolescents’ perceived opportunity structures (Friedrichs & Nonnenmacher, 2014; Galster, 2012; 

Roberts, 1968). Contextual influences arising from the prevalence of STEM occupations can be 

expected to be gender-specific, as STEM occupations are typically seen as “male” occupations 

(O’Connor et al., 2018; Thébaud & Charles, 2018), which is also reflected in the gender composition 

of STEM workers (Anger et al., 2021). Therefore, the present study asks: Does the prevalence of STEM 

occupations in the local labor market and its gender composition affect the STEM aspirations of 

adolescent boys and girls? 

There are two strands of research on which this study can draw: the first examines the causes 

of gendered aspirations and choices in STEM, while the second explores the impact of local labor-

market conditions on adolescents’ aspirations. However, these two research strands are mostly 

unconnected. Previous research on gendered STEM aspirations and choices has highlighted the role 

of individual attributes, such as attitudes, motivation, interest, and achievement (Mulvey et al., 2023; 

Ochsenfeld, 2016; Polavieja & Platt, 2014; Wang, 2013), the role of the immediate family (Chesters, 

2023; Hardie, 2015), and the role of peer relationships (Beckmann, 2021; Raabe et al., 2019). 

Research on how characteristics of local labor markets shape career aspirations and choices 

(Flohr et al., 2020; Hartung et al., 2022; Kintrea et al., 2015; Malin & Jacob, 2018; McNeal, 2011; 

Morris, 2025) has shown that differences in perceived local opportunities can have complex and 

counterintuitive consequences. Adolescents in disadvantaged local contexts do not necessarily have 
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lower aspirations (Kintrea et al., 2015), as a weak local labor market can be an incentive for 

adolescents to delay entering the labor market and to develop higher-status aspirations (Hartung et 

al., 2022), as well as reduce the risk of dropping out of school (McNeal, 2011). Conversely, in local 

labor markets with high labor demand, the transition into employment is more difficult due to longer 

job search periods (Morris, 2025). Research has also shown that adolescents consider the 

opportunities and competition in the local labor market (Malin & Jacob, 2018) and align their 

aspirations with the locally prevailing occupational structure (Flohr et al., 2020). However, these 

studies have focused on adolescents who are close to graduating from secondary education and are 

partly already involved in application processes (Flohr et al., 2020; Hartung et al., 2022; Malin & Jacob, 

2018). Here, local labor market structures can be expected to influence aspirations through direct 

feedback from employers, teachers, or career counselors. 

Yet, little is known about whether and how perceived local labor market structures affect 

adolescents’ ideas and perceptions of their dream occupations before they are involved in application 

processes. Importantly, most previous research has not used gender as an analytical lens, so it is 

unknown whether the local gendered structure of STEM occupations has an impact on adolescents’ 

STEM aspirations. Overall, these issues are important pieces of the puzzle in understanding the 

influence of local labor market structures on the persistent gender gap in STEM. 

The present study was conducted in the context of Germany, which has several advantages. 

First, the German education system is characterized by early between-school tracking and pronounced 

vocational specificity, reflected in a highly developed apprenticeship system, which contributes to the 

attractiveness of non-academic careers as an alternative to tertiary education (Kleinert & Jacob, 2019; 

Protsch & Solga, 2016). Using Germany as a case study allows us to focus not only on aspirations for 

academic STEM careers, but also on those for non-academic STEM careers. Non-academically oriented 

adolescents are a highly interesting group to study, as they can be expected to be more sensitive to 

local labor markets than academically oriented young people (Hartung et al., 2022; Morris, 2025). 
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Second, in Germany, career choices are crucial decisions with lasting consequences, as the job 

entry is strongly linked to occupational qualifications and occupational mobility is comparatively low 

(Longhi & Brynin, 2010). This underlines the importance of studying adolescents’ career aspirations as 

a key predictor of career choice. 

Third, the German economy is characterized by a large and significant STEM sector, which is 

particularly evident in the high share of technical and industrial occupations (World Bank, 2023) and 

includes many non-academic STEM occupations (Anger et al., 2025). German industry is highly 

dependent on a skilled workforce and experiences a severe shortage of STEM workers (Anger et al., 

2021, 2025; Lichtblau et al., 2013). 

Fourth, the German economy shows a high regional heterogeneity in economic strength and 

prevalence of STEM-oriented firms (Anger et al., 2025; Wolf, 2016), while at the same time, the level 

of occupational gender segregation is relatively high (Bächmann et al., 2024; Leuze & Strauß, 2016). 

Overall, the present study makes three contributions. First, by focusing on eighth graders (age 

13–14), it examines the relevance of the local occupational structure in explaining adolescents’ 

gendered career aspirations well before they are confronted with actual career decisions, application 

processes, and transitions. Second, our study opens a new angle in research on STEM aspirations by 

examining aspirations not only for academic but also for non-academic STEM occupations. Third, and 

most importantly, our study is one of the first to examine the extent to which the local prevalence of 

STEM workers has a gendered impact on adolescents’ career aspirations. In a broader context, the 

findings contribute to understanding the reasons for the persistent gender gap in STEM. 

Theoretical Background and Hypotheses 

The Formation of Gender-Specific Career Aspirations 

Sociological theory has emphasized the role of gender as a social structure that both constrains and 

perpetuates individual choices (Risman, 2004). Gender acts as a primary cultural frame that influences 
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individual behavior (Ridgeway, 2009; Ridgeway & Correll, 2004), beliefs about competences (Correll, 

2001, 2004), and beliefs about affinities and interests (Cech, 2013). A prominent example of the 

pervasive structuring function of gender is the persistent pattern of occupational gender segregation 

(Bächmann et al., 2024; Charles & Grusky, 2005), which is particularly visible in STEM occupations 

(Thébaud & Charles, 2018). Empirical evidence consistently indicates that these cultural beliefs about 

gender are reflected early on in adolescents’ career goals and aspirations (Busch-Heizmann, 2015; 

Chesters, 2023; Clemson, 1981; Schoon & Polek, 2011). 

According to Gottfredson (1981), adolescents base their career aspirations on gendered 

occupational images and self-concepts. From an early age, children learn about gender roles and begin 

to differentiate between “male” and “female” occupations. Consequently, children evaluate their 

options in terms of whether they are perceived as suitable for their own gender. This process does 

not require the endorsement of traditional gender norms, but relies mainly on unconscious gendered 

self-presentation (Cech, 2013). STEM occupations represent “typically male” fields of work (O’Connor 

et al., 2018; Thébaud & Charles, 2018). Therefore, while boys learn that STEM occupations are 

compatible with their gender and later find that these occupations align with their perceived interests 

and personalities, girls rather learn that these occupations fit less into their set of acceptable 

occupations (Gottfredson, 1981) and often find these occupations to be incompatible with their self-

conceptions (Cech, 2013). 

STEM Aspirations and the Local Labor Market 

The idea that the structure of the local labor market shapes the behavior and preferences of 

individuals goes back (at least) to the Chicago School of Sociology (Abbott, 1997). Blau (1960) and 

Coleman (1986) also refer to the contextuality of social structure and its effects on individuals. These 

ideas have been advanced and most frequently applied empirically by sociological studies on regional 

and neighborhood effects. This strand of research has highlighted several transmission channels, three 

of which are particularly useful for explaining how local labor market structures can influence 
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adolescents’ career aspirations at an early age (Bell et al., 2019; Flohr et al., 2020; Galster, 2012; 

Osikominu et al., 2020; Roberts, 1968). 

First, local labor markets may influence adolescents’ aspirations through role model effects. 

In STEM-intensive labor markets, adult role models are more likely to work in STEM fields and may 

convey specific occupational information and resources that increase adolescents’ interest in STEM 

careers (Bell et al., 2019; Friedrichs & Nonnenmacher, 2014; Galster, 2012). 

Second, contagion effects describe the idea that prevailing cultural norms in a particular local 

context are contagious (Galster, 2012). Through socialization processes, local cultural norms regarding 

the pursuit of STEM careers may influence the range of occupations that appear interesting to 

adolescents (Osikominu et al., 2020). 

Third, opportunity structure effects (sometimes described as institutional resources in the 

literature) refer to the extent to which opportunity structures in the local labor market, such as access 

to particular vocational schools and types of firms, influence adolescents’ access opportunities to 

particular occupations (Galster, 2012; Roberts, 1968). Adolescents may base their career aspirations 

on these perceived access opportunities, which vary depending on the prevalence of STEM 

occupations (Flohr et al., 2020; Malin & Jacob, 2018). 

While it can be difficult to identify these channels empirically, they help to build a theoretical 

understanding. They imply that a higher STEM prevalence in the local labor market is positively 

associated with the likelihood that adolescents aspire to STEM careers. However, considering how 

salient cultural beliefs about gender are in society and how they shape adolescents’ behaviors, 

competence beliefs, self-perceptions, and interests (Correll, 2001; Ridgeway & Correll, 2004), it is 

reasonable to argue that the local STEM prevalence is not equally relevant to girls and boys. 

Boys can be expected to be more receptive to STEM-oriented cultural norms and to reflect 

access opportunities to STEM, whereas girls, who perceive STEM occupations to be incongruent with 

their gendered self-conceptions (Cech, 2013), may be indifferent to the local prevalence of STEM. 

Similarly, it can be expected that the contact with adult role models in the local context who work in 
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STEM occupations mainly reinforces boys’ positive images of STEM and STEM aspirations. Moreover, 

the literature suggests that boys are generally more responsive to local labor markets and structural 

contexts than girls, implying that boys give more weight to perceptions of the local labor market 

(Furlong et al., 1996; Hägglund & Leuze, 2021; Palffy et al., 2023). Altogether, we assume that the 

prevalence of STEM occupations in the local labor market is more strongly associated with boys’ STEM 

aspirations than with girls’ STEM aspirations (Hypothesis 1). 

Hägglund and Leuze (2021) argue that despite the traditional view of STEM occupations as 

masculine, growing up in contexts where more women are visible in STEM occupations may contribute 

to STEM occupations being culturally perceived as less gender-incongruent and this may be 

consequential particularly for girls’ career aspirations. Thus, apart from the general prevalence of 

STEM, the gender composition of STEM workers in the local labor market may affect adolescents’ 

cultural beliefs about STEM work and its gender appropriateness (Ridgeway & Correll, 2004). 

Additionally, women working in STEM can act as role models for girls, strengthening their competence 

beliefs (Correll, 2001) as well as their affinities (Cech, 2013) in STEM, and reducing perceived risks of 

discrimination (Ridgeway & Correll, 2004). These assumptions are supported by the findings of Bell et 

al. (2019), who show that girls are more likely to become inventors when the share of female inventors 

in their home region is high. In addition, González-Pérez et al. (2020) show in an experimental setting 

that counter-stereotypical role models can encourage girls to have STEM aspirations. 

Conversely, boys’ STEM aspirations may be reinforced when the local share of female STEM 

workers is low, as this reduces the visibility of women in STEM occupations and underlines the 

masculine image of STEM occupations (Hägglund & Leuze, 2021). Therefore, we expect the gender 

composition of the STEM workforce to have a gender-differential impact. Specifically, we assume that 

a higher share of female workers in the local STEM labor market increases girls’ likelihood for having 

STEM aspirations and decreases boys’ likelihood for having STEM aspirations (Hypothesis 2). 

Due to Germany’s highly stratified education system and the popularity of non-academic 

vocational training (Kleinert & Jacob, 2019; Protsch & Solga, 2016), it is reasonable to expect that 
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career aspirations differ based on adolescents’ academic orientation. This can also be accompanied 

by varying degrees of dependence on the local labor market. Previous research has suggested that 

adolescents with non-academic occupational prospects and corresponding career aspirations are 

more sensitive to structural conditions than their academically oriented peers, as they are more likely 

to seek and find training and employment opportunities within their local context (Hartung et al., 

2022; Morris, 2025). This is because training positions are typically more available across local contexts 

(BIBB, 2022). In contrast, students with academic aspirations plan to enroll in tertiary education, and 

studying often requires leaving the local context (Krabel & Flöther, 2014; Mulder & Clark, 2002), 

especially since opportunities for tertiary education are often limited locally (Weßling & Bechler, 

2019). High-tech and knowledge-intensive occupations, such as academic STEM occupations, are also 

more spatially concentrated and depend less on industrial structures (Barbour & Markusen, 2007), 

suggesting that adolescents aspiring to these occupations may expect to become mobile. 

In addition, adolescents often embark on non-academic occupations before they reach 

adulthood, making it harder to imagine careers outside the local context (BIBB, 2022). By contrast, 

tertiary education typically begins in adulthood and comes with greater freedom to move spatially 

and live independently (Weßling & Bechler, 2019). Taken together, we assume that boys’ and girls’ 

aspirations for non-academic STEM careers are more strongly affected by the prevalence of STEM in 

the local labor market and its gender composition than their aspirations for academic STEM careers 

(Hypothesis 3). 

Data and Methods 

Data 

The study used data from Starting Cohort 3 of the German National Educational Panel Study (NEPS-

SC3) (Blossfeld & Roßbach, 2019; NEPS Network, 2024). Based on a representative sample of grade 5-

students in schools in Germany, data collection started in 2010 and was repeated at least annually 
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until 2022. Our target group were students in grade 8 (aged 13–14) from the fourth survey wave, 

which took place between fall 2013 and spring 2014. Of the original 6,718 students, we excluded 

students from special-needs schools (390 cases) and students without valid information on the district 

(617 cases) or on career aspirations (559 cases) (see Supplemental Material, Table A1). To avoid 

further sample restrictions due to missing data in the control variables, we applied multivariate 

imputation by chained equations (van Buuren & Groothuis-Oudshoorn, 2000). The final analysis 

sample comprised 5,152 students (2,543 boys, 2,609 girls). 

NEPS-SC3 data were linked with administrative district-level data (NUTS-3)i from the Federal 

Employment Agency (BA) and the Federal Institute for Research on Building, Urban Affairs and Spatial 

Development (BBSR). The NEPS sampling strategy, which represents students in secondary schools 

throughout Germany (Steinhauer et al., 2015), ensured broad coverage of 298 out of 402 German 

districts. 

Variables 

To measure early STEM aspirations, we focused on idealistic aspirations, as these accurately reflect 

adolescents’ desired career goals. Adolescents were asked: “Imagine you had all the opportunities to 

become what you want to be. What would be your ideal occupation?” The open-text responses were 

coded according to the German Classification of Occupationsii (KldB 2010, Paulus & Matthes, 2013). 

Based on the KldB STEM classificationiii, we created a dichotomous variable indicating whether career 

aspirations were within the field of STEM (=1) or not (=0). Because idealistic and realistic, more 

expectation-based STEM aspirations were highly correlated (r = .71), missing idealistic aspirations 

were supplemented by realistic ones for approximately 4% of the sample, when available. 

Additionally, available information on aspirations from fall/winter 2014 was used for approximately 

10% of the sample. Overall, boys (36%) were more likely to aspire to STEM careers than girls (12%) 

(see Supplemental Material, Table A2). 
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To distinguish non-academic from academic STEM aspirations, we contrasted STEM 

occupations for which vocational training was sufficient with STEM occupations that required tertiary 

education (Paulus & Matthes, 2013). As shown in Table A2 (Supplemental Material), most boys (78%) 

and girls (92%) aspiring to STEM careers were either academically or non-academically oriented. The 

remaining STEM occupations required a master craftsman, technician, technical college, or bachelor’s 

degree. Because it was not possible to assess whether adolescents perceived these occupations as 

academic or non-academic, an intermediate category was used (“highly qualified non-academic STEM 

occupations”). To test Hypothesis 3, we contrasted clearly identifiable academic and non-academic 

STEM aspirations (see Supplemental Material, Tables A3 and A4 for detailed results on all three 

categories). 

The STEM prevalence in the local labor market was measured by the share of employees in 

STEM occupations among all employees at the administrative district level (NUTS-3). We used the 

same STEM classification as for the dependent variable. For the gender composition of STEM 

prevalence in the local labor market, we used the share of female STEM employees among all STEM 

employees in the district. The data for both variables were from June 2013 and stemmed from 

employers’ mandatory notifications to social security contributions. 

On average, 24% of employees in the German local labor markets worked in STEM fields, 15% 

of whom were women (see Figure 1). STEM-intensive regions were more prevalent in southern 

Germany, reflecting a higher concentration of industries and better economic conditions (Wolf, 2016). 

In contrast, eastern and urban regions had higher shares of female STEM employees, which is 

consistent with other studies (Anger et al., 2021). The share of women working in STEM varied 

considerably between 8 and 28%, remaining a minority in all German regions. Furthermore, it was 

negatively associated with the overall share of STEM employees (r = -.20), indicating that STEM 

occupations were, on average, male-dominated in STEM-intense regions. 
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Figure 1 

Spatial Distribution of the Prevalence of STEM Occupation and Its Gender Composition 

Share of STEM employees Share of female STEM employees 
among all employees among STEM employees 

M=0.24; SD=0.05; Min=0.13; Max=0.46 M=0.15; SD=0.04; Min=0.08; Max=0.28 

Note: The share of STEM employees relates proportionately to the total number of employees in a district, and the share 
of female STEM employees relates proportionately to the total number of STEM employees in a district. Both indicators 
can potentially vary from 0 to 1. 

We considered potential regional confounders that could affect both adolescents’ aspirations 

and the share of (female) STEM employees. An east-west indicator was used to account for the still 

existing differences in occupational structures between the formerly separated parts of Germany. 

Local unemployment rates served as a proxy for labor market conditions, population density as a 

measure of local urbanity, and vote share for the conservative party (Christian Democratic Union, 

CDU) as a proxy for local conservativeness. 

In addition, we used individual controls to account for relevant regional differences in 

students’ composition. This included math grades coded from 6 (very good) to 1 (insufficient), 

migration background up to the third generation, and personality based on the Big Five inventory, 

using scores for extraversion, agreeableness, conscientiousness, neuroticism, and openness. 

Furthermore, the type of secondary school track (low, intermediate, or high) was taken into account, 

https://Max=0.28
https://Min=0.08
https://Max=0.46
https://Min=0.13
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as this determines eligibility for the subsequent educational pathway. To capture differences in socio-

economic and STEM family backgrounds, the highest socio-economic status of parents’ last reported 

occupation (Highest International Socio-Economic Index of Occupational Status, HISEI) was included, 

as well as whether at least one parent worked in STEM. 

Analytical Strategy 

We calculated logistic regression models to estimate the effects of the local prevalence of STEM and 

its gender composition on adolescents’ STEM aspirations. The use of multi-level models that account 

for the hierarchical data structure was tested; however, the intra-class coefficient was close to zero, 

indicating that a parsimonious model without level-2 variance component at the district level was 

sufficient (Snijders & Bosker, 2011). Instead, cluster-robust standard errors at the district level were 

included in all analyses to account for potential similarities between adolescents within districts. We 

reported average marginal effects (AMEs) to simplify the interpretation of effect sizes and to ensure 

robustness to unrelated unobserved heterogeneity (Mood, 2010). All metric variables were 

standardized (mean = 0, standard deviation = 1). 

The main models followed a three-step approach: (1) bivariate associations; (2) inclusion of 

regional controls; (3) inclusion of individual controls. This structure allowed us to assess the stability 

of associations between the (female) share of STEM employees and STEM aspirations across different 

model specifications. Separate models were estimated for the share of STEM employees and its 

gender composition to avoid problems of intercorrelation. We also estimated separate models for 

boys and girls, based on self-reported gender, to test our gender-specific hypotheses. Finally, we 

estimated separate models for non-academic and academic STEM aspirations to test Hypothesis 3. 
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Results 

The Local Share of STEM Employees and Associations with STEM Aspirations 

Table 1 shows the predicted average marginal effects of STEM employees in the local labor market on 

eighth graders’ aspirations for STEM careers (see Supplemental Material, Table A5 for full models). 

The share of STEM employees was positively associated with boys’ STEM aspirations. This association 

remained robust after controlling for potential regional and individual confounders (model 1–3, AME 

= .02, p < .05). 

Table 1 

Average Marginal Effects (AMEs) of the Share of STEM Employees Predicting Idealistic STEM 

Aspirations for Boys and Girls 

Boys Girls 

Effect Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 

𝛽 SE 𝛽 SE 𝛽 SE 𝛽 SE 𝛽 SE 𝛽 SE 

Share of STEM .02* .01 .02* .01 .02* .01 .00 .01 -.00 .01 -.00 .01 
employees 

Regional controls  ✓ ✓  ✓ ✓ 

Individual controls  ✓  ✓ 

N 2,543 2,543 2,543 2,609 2,609 2,609 

Note: 20 Imputations. Regional controls: East Germany, population density, unemployment, conservativeness. Individual 
controls: math grades, intermediate school track (ref. low), high school track (ref. low), extraversion, agreeableness, 
conscientiousness, neuroticism, openness to experience, migration background, parent working in STEM, parents’ SES. 
+ p < .10, * p < .05, ** p < .01, *** p < .001. 

The magnitude of the association was not negligible: The likelihood of boys having STEM 

aspirations increased by two percentage points with a one standard deviation increase of the share of 

STEM employees in the local labor market. In local labor markets with the highest STEM prevalence, 

boys were 13 percentage points more likely to have STEM aspirations than in local labor markets with 

the lowest STEM prevalence. In contrast, girls’ STEM aspirations were not associated with the local 

share of STEM employees. Hence, the results supported Hypothesis 1. 
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The Local Share of Female STEM Employees and Associations with STEM Aspirations 

Table 2 shows the predicted average marginal effects of the share of female STEM employees in the 

local labor market on STEM aspirations (see Supplemental Material, Table A6 for the full models). For 

boys, a negative association was found, indicating that boys were less likely to have STEM aspirations 

in local labor markets with a higher share of women working in STEM. When controls were included, 

this association was significant only at the 10%-level, but its magnitude remained substantial (model 

2–3; AME = -.02; p < .10). For girls, the association did not reach significance in models 1 and 2, but 

was found to be marginally negative in model 3, after adding individual controls (AME = -.01; p < .10). 

Based on our results, we could reject Hypothesis 2 for girls: Contrary to the expectations, a 

higher share of women in STEM occupations was not associated with girls’ STEM aspirations. However, 

in line with our expectations, a higher share of women in STEM occupations tended to be negatively 

associated with boys’ STEM aspirations, but this association was only marginally significant. 

Table 2 

Average Marginal Effects (AMEs) of the Share of Female STEM Employees Predicting Idealistic STEM 

Aspirations for Boys and Girls 

Boys Girls 

Effect Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 

𝛽 SE 𝛽 SE 𝛽 SE 𝛽 SE 𝛽 SE 𝛽 SE 

Share of female STEM -.02* .01 -.02+ .01 -.02+ .01 -.00 .01 -.01 .01 -.01+ .01 
employees 

Regional controls  ✓ ✓  ✓ ✓ 

Individual controls  ✓  ✓ 

N 2,543 2,543 2,543 2,609 2,609 2,609 

Note: 20 Imputations. Regional controls: East Germany, population density, unemployment, conservativeness. Individual 
controls: math grades, intermediate school track (ref. low), high school track (ref. low), extraversion, agreeableness, 
conscientiousness, neuroticism, openness to experience, migration background, parent working in STEM, parents’ SES. 
+ p < .10, * p < .05, ** p < .01, *** p < .001. 
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Contrasting Academic with Non-Academic STEM Aspirations 

Figure 2 shows the predicted means of boys’ and girls’ non-academic (left) and academic (right) STEM 

aspirations by the share of STEM employees in the local labor market. The figure was based on the full 

model including all regional and individual controls (see Supplemental Material, Table A5 for detailed 

results). The positive association with STEM employees in the local labor market was only evident for 

boys with non-academic STEM aspirations. In local labor markets with the highest share of STEM 

employees, boys were 11 percentage points more likely to aspire to non-academic STEM careers than 

in local labor markets with the lowest share of STEM employees. This shows that the majority of the 

overall increase in the likelihood of boys having STEM aspirations is due to non-academic STEM 

aspirations. 

Figure 2 

Comparison of Non-Academic and Academic STEM Aspirations and Their Association With the Share 

of STEM Employees for Boys and Girls 

Note: 20 Imputations. Regional and individual controls included. 

Girls were much less likely than boys to aspire to non-academic STEM careers (see Figure 2). 

The association with the STEM prevalence in the local labor market was positive for girls as well, yet 

small and insignificant. Compared to non-academic STEM aspirations, girls were more likely to have 
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academic STEM aspirations, although their likelihood remained at a lower level than for boys. Both 

boys and girls with academic aspirations were not significantly affected by the local STEM prevalence. 

Figure 3 shows the associations with the share of female STEM employees in the local labor 

market, conditioning on regional and individual controls (see Supplemental Material, Table A6 for 

detailed results). Both boys’ and girls’ non-academic and academic STEM aspirations were largely 

unaffected by the share of female STEM employees. While the associations tended to be negative, 

they were not statistically significant. 

Figure 3 

Comparison of Non-Academic and Academic STEM Aspirations and Their Association With the Share 

of Female STEM Employees for Boys and Girls 

Note: 20 Imputations. Regional and individual controls included. 

Thus, we found that boys with non-academic aspirations were affected by the share of STEM 

employees in the local labor market, while girls and boys with academic STEM aspirations were largely 

unaffected. These findings supported Hypothesis 3. In contrast, the share of female STEM employees 

did not significantly change either the non-academic or academic STEM aspirations of boys and girls. 

Robustness Checks 

A series of robustness checks was conducted to test the generalizability of our results. To examine 

differences between adolescents’ idealistic and realistic aspirations, the main analyses was repeated 
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for realistic STEM aspirations (see Supplemental Material, Tables A7 and A8). Furthermore, we 

included both independent variables—the share of STEM employees and the share of female STEM 

employees—in a joint model predicting boys’ non-academic STEM aspirations (see Supplemental 

Material, Table A9). This model was also run with additional controls for the following characteristics 

of local labor markets: the share of large firms, the share of filled apprenticeship positions, total gross 

value added, secondary sector gross value added, and the share of unskilled workers (see 

Supplemental Material, Table A9). Overall, the robustness checks produced similar results to the ones 

presented above. 

We conducted additional heterogeneity analyses along three structural dimensions: East and 

West Germany, urban and rural contexts, and the unemployment in the local labor market. The results 

suggested that the local STEM prevalence was more relevant to boys’ non-academic STEM aspirations 

in East German labor markets and in local labor markets with high unemployment, whereas urbanity 

played a less decisive role (see Supplemental Material, Figure A1). 

Discussion 

Contributing to the literature on the gender gap in STEM aspirations, this study examined whether the 

prevalence and gender composition of STEM occupations in the local labor market affect adolescents’ 

STEM aspirations. Based on German panel data, we found that the local STEM prevalence affects 

boys’—but not girls’—STEM aspirations, particularly for non-academic careers. The local gender 

composition of STEM workers, however, showed no clear associations with STEM aspirations of either 

boys or girls. 

Local labor markets were not expected to outweigh other established influencing factors, such 

as familial socialization (Chesters, 2023; Hardie, 2015) or internalized personal interests (Ochsenfeld, 

2016). Yet, our findings show that the local STEM prevalence exerts non-negligible influences on boys. 

Our results also indicate that such contextual influences are observable already in grade eight (age 13-
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14), earlier in the educational trajectory than previously documented (Flohr et al., 2020; Hartung et 

al., 2022; Malin & Jacob, 2018). 

That the local STEM prevalence matters only for boys’ STEM aspirations, highlights the role of 

stereotypical male occupational images of STEM that make boys much more likely than girls to 

consider STEM occupations as an acceptable career option (Thébaud & Charles, 2018). It is also 

consistent with prior research showing that boys align their aspirations more explicitly with contextual 

structures than girls (Hägglund & Leuze, 2021; Malin & Jacob, 2018; Palffy et al., 2023). Two different 

mechanisms may explain this: First, boys and girls may anticipate traditional work and family roles 

(Bass, 2015; Combet, 2024), although other studies suggested that work norms or family plans do not 

play a role in young people’s study choices (Cech, 2016; Ochsenfeld, 2016). Second, male-dominated 

(STEM) occupations may be more location-dependent and less evenly distributed across local contexts 

than female-dominated occupations, such as care, clerical and trade occupations that are needed 

everywhere (Hausmann & Kleinert, 2014). This may increase the relevance of local labor market 

structures for boys. 

By addressing Germany’s stratified education system (Protsch & Solga, 2016), our results 

suggest that boys with non-academic STEM aspirations are most likely to be influenced by the local 

STEM prevalence. This supports previous research highlighting that non-academically oriented 

adolescents are more susceptible to local labor market conditions due to their limited mobility 

(Hartung et al., 2022; Morris, 2025). It is also consistent with the argument, recently refreshed by 

Chesters (2023), that boys from lower educational backgrounds have a more pronounced desire to 

pursue their careers in typically male occupations. Moreover, further analyses showed that non-

academically oriented boys living in East Germany and in high-unemployment areas were most 

influenced by the local STEM prevalence. In line with previous research (Hartung et al., 2022), this 

suggests that adolescents in disadvantaged regions are more strongly oriented toward labor market 

conditions. While STEM occupations generally offer good career prospects and good pay (Anger et al., 
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2025; Fayer et al., 2017; Webber, 2014), such an orientation also carries the risk of reinforcing local 

dependencies on the labor market. 

Contributing to the public debate on how to encourage girls to consider STEM careers as a 

viable option (European Commission, 2023), our study cannot provide support to the assumption that 

same-gender role models in the local labor market help to steer girls towards STEM. This is consistent 

with country-level research, where no effect of gender composition in STEM was found for girls either 

(Hägglund & Leuze, 2021). The low visibility of women in STEM occupations, who represent a minority 

of less than 30% compared to men across local contexts in Germany (Anger et al., 2021), may explain 

the absence of these effects. 

Despite offering novel insights, our study is not without limitations. Spillover effects from 

neighboring regions were not testable, as not all German districts were represented in the NEPS survey 

data. Moreover, it was not possible to empirically identify the exact transmission channels with the 

available data. Future research could test different context sizes of regions to get a better idea of 

whether smaller local units, such as neighborhoods, or larger regional settings are more important in 

shaping adolescents’ career aspirations. Investigating the prevalence of female-dominated 

occupations and their gendered impact on adolescents’ career aspirations would be also informative 

to gain deeper insights into girls’ orientation to local labor market structures. 

Conclusions 

It is widely known that boys’ and girls’ career aspirations reflect global cultural beliefs about gender 

and thus correspond to patterns of occupational gender segregation (Charles, 2017; Chesters, 2023). 

Our study has demonstrated that these beliefs are flavored by local contexts and their occupational 

structures. Local labor markets with a strong presence of STEM workers particularly influence the 

group of non-academically oriented boys by increasing their aspirations to pursue a career in STEM at 

an early age. This suggests that local labor market structures not only manifestly influence adolescents 
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through the supply and demand for training places and jobs, but also reflect local occupational 

cultures and beliefs about career options. Given the relevance of career aspirations for career choices 

(Nießen et al., 2023; Schels et al., 2022; Weeden et al., 2020), these findings have practical implications 

for vocational schools and training firms, which recruit apprentices predominantly from the local area 

(BIBB, 2022). 

Local labor market structures appear to be particularly influential when the occupations that 

predominate are perceived as compatible with adolescents’ gender. This mechanism may contribute 

to explain the persistence of occupational gender segregation in local labor markets with a high 

prevalence of STEM occupations. To counteract the segregating dynamics in these labor markets, it is 

important that measures—such as gender-sensitive career counseling, STEM engagement programs 

for girls, or a more female-focused advertising by employers—reflect the local labor market, are 

gender-specific, focus on non-academic adolescents, and take place early in the educational career. 

In this way, such policies can serve as a relevant instrument to address work-related gender 

inequalities and growing labor shortages. Based on the slightly increasing share of women in STEM in 

recent years (Anger et al., 2021; NCSES, 2023), it will be valuable to explore with newer data whether 

women in STEM may serve as a possible compensatory resource for reducing gender gaps in 

adolescents’ STEM aspirations in the future. 
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Trajectories (RDC-LIfBi; https://doi.org/10.5157/NEPS:SC3:13.0.0). The regional data on the share of 

STEM employees and its gender composition are available upon request from the Federal Employment 

Agency (https://statistik.arbeitsagentur.de/). Further regional data are available in the “INKAR” 

database of the Federal Institute for Research on Building, Urban Affairs and Spatial Development 

(https://www.inkar.de/). 
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