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Abstract: The issue of how youth are motivated to prepare for their careers has been longstanding,
yet studies in this area remain limited. This study examines the effect of labor market risk, such
as wages and unemployment, on the career preparedness of young people, taking the example of
Taiwan. Multi-year cross-sectional data from a manpower utilization survey and higher education
survey were used, and logit models, including the multilevel-multinomial logit model and ordered
models, were employed to analyze the empirical data. The findings suggest that youth career
preparation is positively affected by market risk variables. Additionally, school participation and
parental employment status appear to play important roles in determining the career preparedness
of young people. It is essential that sustainable development is enabled so that today’s youth can
develop the skills and capabilities necessary for a prosperous future.
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1. Introduction

Youth is a crucial labor force for a country’s economic development. However, the
“World Employment and Social Outlook—Trends 2023” reveals that the average unem-
ployment rate for global youths in 2022 was as high as 13% for those aged between 15 and
24 years old, which is more than twice the average unemployment rate among adults world-
wide (5.8%) (International Labor Organization (ILO)). Specifically, the youth unemployment
rate in Greece (35.5% in 2021), Italy (30.92% in 2022), Spain (34.8% in 2021), and Romania
(21.0% in 2021) already surpassed 20% while the unemployment of youths in the United
Kingdom (11.2% in 2019) and the EU (18.8% in 2021) and EURO area (19.8% in 2021) also
surpassed 10%. (The data pertain to ILO and can be found at: https://ilostat.ilo.org/data/,
accessed on 10 April 2023). China had a youth unemployment rate of 14.3%, Indonesia
had 13.9%, and Malaysia had 12%, as of 2021. Brazil had a rate of 28.3% while the United
States had 9.7% in 2021. Therefore, youth unemployment has become a global concern.
Various studies have addressed related unemployment problems persistently, while youth
unemployment has become an emerging issue that prevails in different countries.

The high unemployment rate of youths causes more unemployed youths to become
“discouraged workers” or known as youths “without seeking employment”, or even part of
the new “Yo-Yo” youths (“Yo-Yo” refers to the group torn between choice and risk [1,2]. The
main feature of the young Yo-Yo group is the career “de-standardization” and the youth ca-
reer development that differs from the past standard career mode:
study—employment—marriage—having children—retirement. A more diversified de-
velopment path could appear, e.g., postponed graduation, taking leave, and working
holiday. Other features could include the recoverability of a career, implying that young
people could still return to the youth period after leaving school and entering the work-
place, e.g., resignation for examination preparation or re-study). The main cause of youth
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unemployment in general is the lack of adequate career preparation/readiness (Career
preparation/readiness is the attainment and demonstration of requisite competencies that
broadly prepare college graduates for a successful transition into the workplace) and the
lack of an adequate attitude, which includes having an “excellent working attitude”, “stabil-
ity and stress resistance”, and “problem-solving capacity”. The absence of such capacities
which employers give priority to may make it difficult to be employed. As the rising
annual youth unemployment rate increases the risk of labor market, the preparation for
youths when faced with risks becomes considerably important. Nonetheless, few relevant
literatures conduct empirical analysis on the career preparation and attitudes of youth and
do not evaluate the level of preparation or responses in terms of higher risks with the labor
market. Theil [3] believes that personal attitude is related to the expected remuneration
when faced with risks. Under the uncertainty, each unit increased in risk will result in a
higher risk premium expected by individuals with a higher level of risk aversion. Indi-
viduals with a greater level of risk aversion have a higher expected effect on individuals
with a smaller risk level (see Figure 1) [4,5]. When the choice occurs in the future, behavior
changes or adjustments for risk are examples of so-called preventive preparation. Some
literatures found that the preventive behaviors of labor suppliers when faced with wage
risks were consumption reduction [6–8] or saving increase [9–11]. Some literature findings
also showed that the income uncertainty will drive households to hold 20~50% of wealth as
prevention [12]. Therefore, market risk and personal preventive preparation also presents a
positive correlation while individuals with greater risk aversion will have a higher level of
preparation or adjustment, as shown in Figure 2. As in the “quasi-labor supply” period,
labor market risk may not bring a direct impact on youths during the school period, but
it presents an indirect impact on youth’s career preparation and behaviors. Although
vocational training and industry-academic cooperation are emphasized more nowadays,
the problems are not how many resources the government or educational institution spoon-
feeds the youths, but rather, how youths lack the sensitivity to labor market and could not
positively understand the risk and correctly prepare their own competitiveness. For this
reason, even if the government offers some funds and resources, youths may still fail to
cope with career preparation in response to employment risks.
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This study investigated youths’ career preparation as a possible factor contributing to
the increasing youth unemployment rate among those aged between 15 and 24 years old
who are still in school in Taiwan. This study aims to examine the lack of adequate career
preparation and readiness as the main cause of high youth unemployment. Investing in
human capital is critical for youths to succeed in the labor market since their knowledge,
skills, and health are essential for enhancing their competitiveness. In the context of youth
unemployment, investing in human capital through career preparation and education is
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critical to increasing their employability and reducing their risk of long-term unemploy-
ment. By developing the necessary skills and knowledge to succeed in the labor market,
young people can improve their chances of finding meaningful employment and building
a successful career [13,14].
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This study also considers the labor market risks relating to wages and unemploy-
ment. Gustman and Steinmeier [15] mentioned that youth school enrollments and career
decisions that are not influenced by labor market information—particularly the wage and
unemployment rate—will cause estimation bias. This study further considered youths’
self-attitudes, self-awareness of labor conditions, market sensitivity, and autonomous career
preparation. We adopted the data “Future Plan” from the “Taiwan Higher Education Data”
as the observation variables, and selected university junior students from the database as
our research objects. University junior students are not students who will graduate in the
current year, but will soon enter the workplace, meaning that career preparation is one of
the most important matters for graduation. This study conducts its analysis by using the
investigation data on university junior students in 2005 from the “Taiwan Higher Education
Data” to avoid the estimation bias of the substantial reform of education funding after 2005
in Taiwan.

Between 2000 and 2022, the unemployment rate among Taiwanese youths aged 20 to
24 rose from 7.36% to 12.7%, representing a 5.34% increase over the 22-year period. (refer
to Figure 3) and reaching triple the average unemployment rate. Although the rate was
slightly lower than some advanced countries in Europe, the rate was far higher than the
rate in Japan (3.67%), the Philippines (6.19%), Singapore (9.29%), and South Korea (10.97%).
The trend is expected to continue increasing in the next five years. The behavior of the
youth unemployment rate in Taiwan, as shown in Figure 4, shows that the trend before 2000
was smooth, but substantially increased and fluctuated after 2000 (Some of the literature
suggest that there is a high correlation between the expansion of higher education and
employment in Taiwan since 1994, as a large number of students who graduated with
higher education entered the workplace since 2000. Nonetheless, other literature hold
different views [16]). Moreover, the discrepancy between the youth unemployment rate
and the average overall unemployment rate expanded increasingly. Particularly, the youth
unemployment rate of those between 20 and 24 years old was most serious.
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Figure 4. The research area of the study.

With regard to parental occupation has the most direct influence on children, the
observation of wage risk in this study is conducted from the employment wage of parents.
With regard to unemployment risk, this study considers the influence of parental employ-
ment status on the youth unemployment rate. We adopt career preparation as a dummy
variable and analyze the influence of risk by a probit model and ordered probit model.
The labor market risk is subject to the influence of multiple economies, communities, and
international factors rather than just the cause of youths. The empirical analysis of the
study control takes into account how possible environmental factors may influence youth
career preparation.

The remaining sections of this paper are listed as follows. First, this paper addresses
the study area and research scope; second, this study reviews the related literature to
support the arguments; third, we address the target data and empirical models; fourth, we
present the results of empirical analysis; fifth, we present the discussion; and finally, the
conclusions are drawn.
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2. The Area of the Study

The area of this study is focused on the issue of youth unemployment with considera-
tions of sustainability, which has become a global concern. This paper specifically examines
the youth unemployment rate in Taiwan and highlights the importance of adequate ca-
reer preparation and attitude in addressing this issue. This study analyzes data from a
survey conducted on university junior students in 2005, focusing on their self-attitude,
self-awareness of labor conditions, market sensitivity, and autonomous career preparation.
The selection of university junior students is appropriate as they are close to accessing
the workplace and career preparation is an essential matter for graduation. This study
aims to observe the factors that cause the youth unemployment rate increase and provide
insights for policymakers and educators to improve the sensitivity of youths to the labor
market and help them prepare for employment risks. The study could provide insights
and recommendations for policymakers and educators on how to design and implement
effective and sustainable career preparation programs that empower youth and promote
sustainable economic development in Taiwan. Figure 4 shows the relationship between
each research subtopic in this study.

3. Literature Review

In the literature, the preventive preparation of labor supply was sometimes discussed.
For example, Eaton and Rosen [17,18] and Hartwick [19] explored the intrinsic influence of
wage uncertainty on labor hours. Parker et al. [20] also discovered that the self-employed
in the market sustained a higher wage risk, which corresponded to relatively longer
working hours. It’s suggested that the increase of wage risk will increase the first period
of labor supply by individuals (under two phases of models) as the compensation of
“insurance” occurred at wage risk because individuals will take future income fluctuations
into consideration, forming a preventive motive so that individuals will have a relatively
higher motive to increase labor hours compared with groups with a lower wage risk when
the individuals are faced with a higher wage risk (even if the risk never comes). Kuhn and
Lozano [21], on the contrary, measured wage risk through wage dispersion and discovered
that higher wage dispersion will substantially increase preventive labor supply (labor
hours). Some literatures argue that even during a more suppressed period, the labor
hour will significantly decline due to market deflation, while the existence of a preventive
motive still increases the intention for the labor supplier to increase labor hours ([22–24]).
Additionally, for preventive saving, the early studies from [9–11] indicate that uncertainty
will both increase and reduce preventive saving. For example, the increase of social security
will reduce preventive saving or asset accumulation ([25,26]).

Most of the analysis on youths’ behavior focuses on the field of sociology, with little
analysis in economics. Some studies explore the influence of wages on adolescent school en-
rollment/dropout rate, and the findings indicate that the drop in the youth unemployment
rate will increase adolescent school enrollment because youths can pay for tuition through
part-time jobs, particularly youths from families with lower income. Hence, the higher
youth unemployment rate will lead to the higher possibility of adolescent school dropout
in families living in poverty ([27]). Some literatures reveal that dropouts perform poor
in future employment and most of them only receive a minimum-wage income ([28,29]).
Gustman and Steinmeier [15] analyze whether the youth school-enrollment rate and labor
supply are subject to the influence of the labor market wage and youth unemployment rate.
They believe that estimation bias will take place if youth school-enrollment and employ-
ment decisions fail to take into consideration the influence of labor market information
(particularly when the wage and unemployment rate are indispensable). They adopt data
from the 1976 Survey of Income and Education to conduct analysis through a joint decision
model. The empirical results indicate that higher wages result in a lower school enrollment
rate, particularly among White adolescents. In terms of lower unemployment rates, White
adolescent males have relatively lower school employment rates, followed by non-White
adolescent males and then White females. Nonetheless, they do not control the family
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background of individuals, which could lead to an estimation error. Moreover, wage struc-
ture also affects the intention for youth employment. For example, Germany has higher
wages for technicians than persons with higher education in recent years, causing dropout
rates in higher education to rise year by year. Some literatures also reveal that when the
macro-economy thrives, the dropout rate among adolescents also increases ([30]). Some
research shows that youth who are indecisive about their career plans have significantly
lower wages in adulthood ([31]).

The recent study by Golombek et al. [32] explores the relationship between youth labor
market outcomes and educational outcomes in the context of the Great Recession. Using
data from the National Longitudinal Survey of Youth 1997 (NLSY97), the authors examine
the effects of parents’ economic resources, regional economic conditions, and gender on
the labor market outcomes of young adults. They find that the Great Recession had a
negative impact on the labor market outcomes of young adults, with those from lower-
income families and regions with higher unemployment experiencing the greatest negative
effect. The authors also find that young women were more adversely affected by the Great
Recession than young men. They conclude that the economic downturn had a long-term
impact on the labor market outcomes of young adults and suggest policy interventions to
help mitigate the economic effects of the Great Recession. Cavaglia et al. [33] examines the
impact of the COVID-19 pandemic on youth unemployment in the UK. Using data from
the Labor Force Survey, the authors find that the pandemic has had a disproportionate
impact on young people, with their employment prospects deteriorating more rapidly than
for other age groups. The article discusses the reasons for this, including the concentration
of young people in sectors such as hospitality and retail that were hit hard by the pandemic,
and the difficulties they face in accessing training and work experience. The authors also
consider policy options for addressing youth unemployment in the wake of the pandemic.

This study is distinctive from earlier studies in that it observes the influence on youth
behavior regarding labor market risk. While more studies have examined the preventive
measures of labor supply, there have been fewer studies that focus on employed youth.
Labor market risk can have an indirect impact on youth, but their career preparation can
have a substantial effect on their future employment performance, such as wages and the
unemployment rate. The employment performance of youths is closely tied to the future
economic development of a country, making the analysis and exploration of youth behavior
a priority for this study.

4. Empirical Strategies

The research concept of this study starts from market observation, and then considers
its causal relationships, rather than starting from a theoretical model. Therefore, it is an
empirical study based on market observations.

• A description of the data collection process;
• An explanation of the selection of university junior students as the survey participants;
• A definition of the risk variables;
• A specification of the empirical model by ordered probit model.

4.1. Data

For analysis, this study adopts two data: the Manpower Utilization Survey and Taiwan
Higher Education Data. The data from the Manpower Utilization Survey are acquired to
calculate wage risk and unemployment risk variables in the labor market, while the level
of career preparation is acquired from Taiwan Higher Education Data.

The Manpower Utilization Survey is the additional project survey from the Human
Resource Survey—the annual survey data of the Directorate General of Budget, Account-
ing and Statistics and Council for Economic Planning and Development, Executive Yuan,
Taiwan, since 1979. The main purpose of this survey is to control the utilization and
transfer of labor force in Taiwan and the status of changes in employment and unem-
ployment, and manpower development trends. The survey and analysis results provide
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government-related agencies with reference for developing manpower policies, the promo-
tion of occupational training, and other decisions. The Human Resource Survey provides
monthly survey data, and mainly surveys the basic data of individuals in the labor market.
The items surveyed for respondents include individual social-economic variables (age,
sex, relation with household head, marital status. . . etc.), labor structure, employment,
unemployment, cause of unemployment, and non-labor composition as well as other basic
data. The Manpower Utilization Survey surveys the labor market with more detailed infor-
mation each May. Apart from the existing items in the Human Resource Survey, the items
of the survey mostly include three sections: the first section understands the manpower
utilization and change of jobs for employees, including the monthly income, weekly regular
labor hours, working period of the current job, change of jobs last year, work sites and the
positions served, reason for leaving the previous job, method for acquiring the existing
job, and if the employees intend to change or increase additional work. The second section
surveys the status of the unemployed, including searching for expected occupation and
remuneration, work opportunities, and the reason for unemployment during the process of
work search, and the sources for livelihood expenses during the search of work. The third
section intends to understand the supply of potential labor and the content of the survey
includes the working condition of non-labor forces from last year and the reason for work
suspension, circumstances for looking for work last year, and the reason for suspending
the research for work, employment intention, and expected remuneration. Moreover, the
survey also includes the age and number of children, which is conducted among spouses
and females living together. The study adopts the database and selects data from full-time
employees of private sectors for calculation. With regard to wage distribution, the extremes
falling in 1% of the two ends distributed on the left and right are excluded, while the
observation value of unreasonable wage data are also excluded, including omissions of
wage data and the nonconformance between labor hours and wage data. Hence, the data
of this database can yield the wage risk coefficient of each industry and the unemployment
rate of youths in county/cities while corresponding these two variables to the parental
occupation industry in Taiwan Higher Education Data.

The Taiwan Higher Education Data were a random sampling survey conducted by
National Tsing Hwa University for project execution commissioned by the National Science
Council between 2003 and 2006, including a questionnaire and interview. The objects
comprise higher education institutions (including general university, science and technol-
ogy universities, and vocational colleges) freshmen, junior students (including the junior
follow-up survey on freshmen), and graduating students. The survey questions not only
include the attribute variables of individuals and parents, but also the senior high school
and vocational senior high school career learning environments among the main survey
respondents of freshmen, the survey on living status, and the status of their university
career. Junior students and two-year vocational college units are investigated for the learn-
ing status of the students, future orientation survey, general lifestyle of students in and
outside of school, interests, and the level of utilization of school facilities (such as library).
Graduating students are divided into six sections: their current status, employment status,
advanced study, university career, respondent opinions, and respondent background.

The paper conducts career preparation analysis on the 2005 junior survey samples
taken from the Taiwan Higher Education Data in a total of 46,509 samples. Junior ques-
tionnaires consist of the survey for students’ “future plan” during the university period,
the main items of which include: implementation of academic topic research, preparation
for the career certification test, preparation for national exams, overseas study preparation,
and preparation for domestic research institutes. The paper takes the “preparation for
career certification test” as samples for access to the career preparation of private sectors,
“preparation for national exams” as the career preparation for accessing the public sectors,
while the “implementation of academic topic research”, “overseas study preparation”, and
“preparation for domestic research institute” are preparations intended to acquire better or
higher employment criteria (education), which the paper also regard as career preparation.
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Moreover, participation in an enterprise internship is also one direct indicator of career
preparation, and it could likely be the atmosphere for the higher education students not as
strong for that year, and hence missing the survey for this item. Apart from the items of ca-
reer preparation, other questions such as clubs, teachers’ instruction methods, departments,
part-time jobs during study, books reading, exercise, and the educational background of
parents, all present a considerate impact on the employment criteria for the individuals
in the future. The paper also incorporates these variables into the control variables since
different background criteria form different motives for career preparation in order to
control the differentiation of employment conditions in different individual samples.

4.2. Definitions of Variables
4.2.1. Wage Risk

We defined wage risk by the coefficient of wage risk and wage inequality. The coef-
ficient of wage risk is based on the concept of Parker et al. (2005), which is when people
forecast the future possible wage risk according to the wage fluctuations in the past few
periods. The past wage fluctuation is the extrinsic influence factor for current decisions.
Since wage growth will show trends following the age and education level of individuals,
the data of wages must undergo “detrend” prior to setting up the level of wage risk to
avoid having fluctuations of wage risk from due trends. The Equation (1) refers to the
wage risk:

σw,it =
1
2∑t

j=t−1

√(
∼
wj −

∼
wj

)2
. (1)

The
∼
wj in Equation (1) refers to a detrend wage while

∼
wj refers to the mean wage after

detrend. Hence, σw,it denotes the level of wage risk for individual i and takes the mean
average by industry further. Since the youths of Taiwan Higher Education Data have not
been employed, but the majority of labor market information comes from the information
related to parents’ work, we consider the youths to receive a direct impact from the career
market information (wage and employment) of parents (High correlation between income
and employment in two generations [34,35]).

In addition, we adopt the mean industry wage risk level of parents in the correspond-
ing Manpower Utilization Survey by industry to set up the wage risk level as 1 (100%) if
the parents are unemployed to further control the wage inequality impact of society. The
paper utilizes manpower survey data to calculate the wage difference in five equal wage
divisions by industry and gender, which corresponds to the gender of the sample and the
industry of parents to capture the inequality effect of wage risk.

4.2.2. Unemployment Risk

Unemployment risk represents the possible risk level faced by individuals in the
future. Carroll et al. [36] adopted the Probit model to control all the variables related to the
individuals’ employment, using continued work next year as the dependent variable for
predicting the following unemployment rate. This study adopts the unemployment rate of
youths aged between 20 and 24 years old from the Manpower Utilization Survey data as
the possible risks of unemployment for youths upon graduation. To capture the regional
and individual differentiation by gender for the unemployment data, this study calculates
the city-level youth unemployment rate.

The pre-warning of unemployment for youths not only comes from the youth unem-
ployment rate, but also from the unemployment of their parents, which could result in
career preparation concern. This study incorporates the unemployment status of parents
from the samples in Taiwan Higher Education Data to capture the influence of their parents.
Moreover, the labor market discrimination will lead to different unemployment possibili-
ties. We calculate the ratio of unemployment for females due to marriage or birth as one of
the variables of unemployment risks to capture the discrimination effect in unemployment
risk for the labor market.
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The descriptive statistics are shown in Table 1. From Table 1, the frequency of partici-
pating in club and books/magazine reading has a relatively lower ratio to total frequency
among the 2005 junior students, while the part-time working ratio is approximately 20%.
The weekly maximum hours for online surfing are seven hours, which is far less than
that after 15 years (the year of 2020). Over 60% of parents of university students have a
university degree while the ratio of unemployment in mothers (0.0088) is slightly higher
than that of fathers (0.0056). Nonetheless, the wage risk of fathers is higher than that of
mothers. About 30% of the 2005 junior students participate in projects, 35% of the 2005
junior students prepared for the certification test, 24% of the 2005 junior students partici-
pated in public sector exams, 18% of the 2005 junior students prepared for overseas study,
and 31% prepared for domestic graduate schools.

Table 1. Variable Description and Descriptive Statistics.

Variables Description of Variables Mean S.E. Min. Max.

â Male Male = 1, Female = 0 0.4763 0.4994 0 1

â Participating in clubs Sum of frequency for
participation in clubs 2.1562 3.5663 0 24

â Read books/magazines Sum of frequency in reading
all books 5.5488 5.9706 0 21

â Cumulative current credit numbers Total number of credits
earned by semester 24.8140 35.0212 0 250

â Credit numbers failed Total number of credits failed
by this semester 2.6524 6.4741 0 100

â Loans for tuition payment Tuition source from loans
(amount) 5832.56 15,800.31 0 200,000

â Loans for living allowance Living allowance from loans
(amount) 666.29 4944.96 0 200,000

â Living expenses Accommodation fees and
meal expenses (amount) 6911.60 11,366.01 0 160,000

â Books expenses Textbook and extracurricular
books expenses (amount) 1963.58 2661.26 0 30,000

â Cram school expenses Cram school expenses
(amount) 849.34 4606.66 0 60,000

â Entertainment expenses

Including transportation,
telecommunication and
entertainment expense
(amount)

1299.77 2307.28 0 60,000

â Part-time jobs Part-time job? 0.2050 0.4037 0 1

â Park-time job hours Part-time job hours 3.3595 10.4917 0 168

â Part-time job income Part-time job income
(amount) 1259.31 4129.54 0 200,000

â Weekly internet hours Number of hours per week
spent on internet 1.7841 2.3212 0 7

â Father/mother with
university degree

University degree = 1 0.6605/
0.6088

0.4736/
0.4880 0 1

â Father/mother employed by
private-sector enterprises

Employed by private-sector
enterprise = 1

0.3353/
0.2437

0.4721/
0.4293 0 1

â Father/mother are professionals Professional = 1 0.0498/
0.0380

0.2176/
0.1912 0 1

â Father/mother are technicians Technician = 1 0.0471/
0.0557

0.2118/
0.2293 0 1
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Table 1. Cont.

Variables Description of Variables Mean S.E. Min. Max.

â Father/mother are workers Worker = 1 0.2535/
0.1365

0.4350/
0.3433 0 1

â Father/mother are unemployed Unemployed = 1 0.0056/
0.0088

0.0087/
0.0070 0 1

â Father/mother wage risk σw,it
8141.75/
6221.16

4733.84/
4779.42

6472.37/
4093.50

27,888.84/
30,405.34

â Having conducted project research
Conducted project research
during four years of
university study

0.3055 0.4606 0 1

â Prepared for career certification test
Prepared for career
certification test during four
years of university study

0.3559 0.4788 0 1

â Prepared for participation in
national exams

Prepared for national exams
during four years of
university study

0.2431 0.4290 0 1

â Prepared for overseas study
Prepared for overseas study
during four years of
university study

0.1836 0.3872 0 1

â Prepared for domestic research
institute

Prepared for domestic
research institute during four
years of university study

0.3103 0.4626 0 1

Table 2 shows preliminary findings that the ratio of female university students prepar-
ing for exams (including overseas study exams) is higher than that of males, and they have
an almost equal ratio for project research and domestic graduate schools, indicating that
female students have a higher tendency for career preparation than male students. It is
inferred that the result could be because the majority of males in Taiwan need to serve in
the compulsory military service, whose time to enter the workplace is postponed by one to
two years, and they also show less ambition in the mentality of facing career preparation.
University students paying tuition with loans also have a higher ratio in career preparation
than university students paying for tuition without loans, indicating that their pressure
in life has a positive influence on career preparation. University students with loans may
also rely on part-time jobs for living allowance, so university students with part-time jobs
compared non-working students have close results in ratio and loans. The unemployment
of parents of children who will seek employment becomes important career information.
Statistics reveal that unemployment in fathers or mothers will boost the inclination of career
preparation in children, indicating that the market warning brought by the employment
status of parents will present a reminder effect.

Table 2. Descriptive Statistics by Percentage (%) of Career Preparation.

Gender Tuition Loan Part-Time Father Mother

Male Female YES NO YES NO Unemployed Employed Unemployed Employed

Conducted project
research 30.48 30.60 60.01 24.78 58.71 23.29 57.44 30.07 59.51 30.29

Prepared for career
certification test 29.95 40.72 71.18 28.62 71.42 26.35 68.49 35.00 64.69 35.33

Prepared for national
exams 20.51 27.77 48.30 19.62 48.21 18.15 44.91 24.34 45.93 24.12

Prepared for
overseas study 15.89 20.61 29.68 16.15 36.41 13.17 29.78 18.16 33.58 18.23

Prepared for
domestic research

institutes
31.74 30.39 57.91 25.78 58.01 24.08 54.96 30.61 55.06 30.82
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4.3. Empirical Model

This study estimated the several items of career preparation through the joint probit
model as well as the comprehensive impact by the ordered probit model. We adopted the
questions on “future plan” from the 2003 and 2005 junior students from the Taiwan Higher
Education Data as the variables for career preparation, including “conducting academic
project research”, “preparing for career certification test”, “preparing for public sector
exams”, “preparing for overseas study”, and “preparing for domestic graduate schools”,
according to the responses: “not yet considering”, “tried but gave up”, “planning”, “in
process”, and “completed” to set up the values as 0, 1, 2, 3, and 4. When observing
the aggregate effect, the five values were summed to yield the figure of level as 0 to
20, with the higher numbers indicating more aggressive career preparation. Independent
variables include three dimensions, including “personal characteristics”, “parental character
variables”, and “labor market risk” variables. The ordered probit model is configured in
Equation (2):

Ci = Xi + εi, (2)

In the formula, Ci refers to the level of career preparation that could not be ob-
served, but we can observe the order status c = 1, 2, 3 . . . n denoting the career prepa-
ration level, and applies the interval which each order falls to estimate the likelihood, see
Equations (3) to (5). There is one cut (denoted by κ) between each interval and there will
be n − 1 cuts between n internals:

Ci ≤ κj, (3)

κj−1 < Ci ≤ κj, j = 2, 3, . . . , n− 1 (4)

κj−1 ≤ Ci. (5)

Therefore, we can adopt the maximum likelihood estimation to estimate the coefficient
and n − 1 cut values, followed by calculating the likelihood of career preparation per
interval, as shown in Equation (6):

P(c = 1) = P(Ci ≤ κ1) = Φ(−β′Xi − κ1),
P(c = j) = P(κj−1 < Ci ≤ κj) = Φ(κj − β′Xi)−Φ(−β′Xi − κj−1), j = 2, . . . , n− 1,
P(c = n) = P(κn−1 ≤ Ci) = 1−Φ(κn−1 − β′Xi),

(6)

and Equation (7) shows the marginal effect:

∂P(c=1)
∂Xi

= −ϕ(β′Xi − κ1)β,
∂P(c=j)

∂Xi
= [−ϕ(κj − β′Xi) + ϕ(−β′Xi − κj−1)]β, j = 2, . . . , n− 1,

∂P(c=n)
∂Xi

= ϕ(κj − β′Xi)β.

(7)

5. Empirical Results

The results are showed in Table 3; Table 4. In Table 3, the estimation results can be
divided into three parts: university related variables, father variables, and mother variables.
Corresponding with the statistics in Table 2, male inclination in career preparation is a little
higher than that of females (coefficient = 0.0169), but it is not significant. The relevant vari-
ables of universities include clubs, reading books/magazines, taking credit courses, credits
failed, loans, expenses, and part-time jobs. University students participating in clubs show
positive and significant performance in career preparation (coefficient = 0.0643), and this is
because of the correlation between clubs and society to a certain extent. Moreover, students
participating in clubs in general have higher sensitivity towards the workplace, which
should be higher than students who have never participated in clubs. University students’
habit of reading books and magazines also has a positive (coefficient = 0.1200) and signifi-
cant impact on career preparation since there will be information in the books/magazines
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related to the labor market, which provides some reminder or warning to the university
students in career preparation. Moreover, university students with more failing credits
show a relatively lower inclination in career preparation (coefficient = −0.0047) because
students with more failing credits could not focus on their academic performance, and they
do not have enough capacity to take care of their career preparation after graduation.

Table 3. Ordered Probit Regression Results for All Career Preparations.

Variables Coefficients S.E

Male 0.0169 0.0134
Participating in student clubs 0.0643 *** 0.0022

Read books/magazines 0.1200 *** 0.0020
Current credits 0.0027 *** 0.0002

Credit numbers failed −0.0047 *** 0.0010
Loans for tuition payment −3.66 × 10−7 3.65 × 10−7

Loans for living allowance 4.00 × 10−6 *** 1.15 × 10−6

Living expenses 6.58 × 10−6 *** 5.99 × 10−7

Books expenses 0.0001 *** 3.27 × 10−6

Cram school expenses 1.15 × 10−5 *** 1.17 × 10−6

Entertainment expenses 2.01 × 10−5 *** 3.46 × 10−6

Part-time jobs 0.1418 *** 0.0197
Park-time job hours −0.0013 0.0008
Part-time job income −1.93 × 10−6 2.15 × 10−6

Weekly internet hours 0.0430 *** 0.0034
Father with university degree −0.0825 *** 0.0209
Mother with university degree −0.3742 *** 0.0230

Father employed by private-sector enterprises 0.0955 *** 0.0171
Mother employed by private-sector enterprises 0.0628 *** 0.0176

Father is a professional 0.2407 *** 0.0314
Father is a technician 0.4093 *** 0.0282

Father is a worker 0.3658 *** 0.0203
Father is unemployed 0.3506 *** 0.0420

Father’s wage risk 2.67 × 10−5 *** 1.64 × 10−6

Mother is a professional 0.1236 ** 0.0506
Mother is a technician 0.0842 *** 0.0313

Mother is a worker −0.0171 0.0217
Mother is unemployed 0.1020 0.0649

Mother’s wage risk 1.19 × 10−5 *** 2.38 × 10−6

Gender unemployment rate −0.0089 ** 0.0037
Observations 46,045

Pseudo R2 0.3544
There are a total of 20 cut points in regressions. *** represents significance at the 1% level; ** represents significance
at the 5% level.

Table 4. Probit Regression Results for Each Career Preparation.

Variables Conducted
Project Research

Prepared for
Career

Certification Test

Prepared for
Public Sector

Exams
Prepared for

Overseas Study
Prepared for

Domestic
Graduate School

Male 0.2603 ***
(0.0169)

−0.2061 ***
(0.0172)

−0.1445 ***
(0.0168)

−0.1337 ***
(0.0176)

0.2772 ***
(0.1747)

Participating in
student clubs

0.0527 ***
(0.0026)

0.0419 ***
(0.0025)

0.0511 ***
(0.0022)

0.0515 ***
(0.0023)

0.0482 ***
(0.0025)

Read
books/magazines

0.0869 ***
(0.0023)

0.0952 ***
(0.0024)

0.0843 ***
(0.0023)

0.0897 ***
(0.0024)

0.0928 ***
(0.0024)

Current credits 0.0020 ***
(0.0003)

0.0030 ***
(0.0003)

0.0017 ***
(0.0002)

0.0005 **
(0.0003)

0.0028 ***
(0.0003)

Credit numbers
failed

−0.0015
(0.0011)

−0.0036 ***
(0.0012)

−0.0068 ***
(0.0012)

−0.0011
(0.0012)

−0.0082 ***
(0.0012)
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Table 4. Cont.

Variables Conducted
Project Research

Prepared for
Career

Certification Test

Prepared for
Public Sector

Exams
Prepared for

Overseas Study
Prepared for

Domestic
Graduate School

Loans for tuition
payment

−8.69 × 10−7 ***
(4.65 × 10−7)

1.39 × 10−6 ***
(4.94 × 10−7)

1.21 × 10−6 ***
(4.52 × 10−7)

−3.75 × 10−6 ***
(4.90 × 10−7)

1.00 × 10−7

(4.72 × 10−7)
Loans for living

allowance
3.22 × 10−6

(1.40 × 10−6)
2.44 × 10−6 *
(1.46 × 10−6)

4.09 × 10−6 ***
(1.31 × 10−6)

3.32 × 10−6 **
(1.39 × 10−6)

3.31 × 10−6 **
(1.38 × 10−6)

Living expenses 4.23 × 10−6 ***
(7.51 × 10−7)

5.89 × 10−6 ***
(7.99 × 10−7)

4.15 × 10−6 ***
(7.20 × 10−7)

5.19 × 10−6 ***
(7.42 × 10−7)

5.71 × 10−6 ***
(7.99 × 10−7)

Books expenses 3.68 × 10−5 ***
(3.88 × 10−6)

0.0001 ***
(4.15 × 10−6)

0.0001 ***
(3.70 × 10−6)

3.09 × 10−5 ***
(3.78 × 10−6)

0.0001 ***
(4.26 × 10−6)

Cram school
expenses

9.58 × 10−6 ***
(1.51 × 10−6)

5.52 × 10−6 ***
(1.58 × 10−6)

1.48 × 10−6

(1.426 × 10−6)
5.46 × 10−6 ***
(1.47 × 10−6)

2.65 × 10−5 ***
(1.99 × 10−6)

Entertainment
expenses

−5.29 × 10−6 **
(3.63 × 10−6)

1.45 × 10−5 ***
(4.23 × 10−6)

8.93 × 10−6 **
3.56 × 10−6

4.29 × 10−5

(4.40 × 10−6)
2.92 × 10−6 ***
(3.79 × 10−6)

Part-time jobs 0.0630 ***
(0.0242)

0.1380 ***
(0.0256)

0.0911 ***
(0.0236)

0.1491 ***
(0.0249)

0.0933 ***
(0.0249)

Park-time job
hours

0.0006
(0.0008)

0.0012
(0.0009)

−0.0004
(0.0008)

−0.0026 ***
(0.0009)

−0.0036 ***
(0.0009)

Part-time job
income

−2.63 × 10−6

(2.34 × 10−6)
−2.62 × 10−6

(2.56 × 10−6)
−2.90 × 10−6

(2.26 × 10−6)
1.47 × 10−6

(2.50 × 10−6)
−1.43 × 10−6

(2.49 × 10−6)
Weekly internet

hours
0.0521 ***
(0.0041)

0.0310 ***
(0.0044)

0.0103 **
(0.0041)

0.0106 **
(0.0043)

0.0483 ***
(0.0042)

Father with
university degree

−0.1558 ***
(0.0257)

−0.1544 ***
(0.0267)

−0.0821 ***
(0.0256)

0.1303 ***
(0.0265)

−0.0103
(0.0267)

Mother with
university degree

−0.3825 ***
(0.0276)

−0.3994 ***
(0.0280)

−0.3094 ***
(0.0276)

0.0474 *
(0.0285)

−0.2859 ***
(0.0286)

Father employed
by private-sector

enterprises
0.1225

(0.0212)
0.0802 ***
(0.0219)

−0.0205
(0.0211)

0.1227 ***
(0.2222)

0.0535 **
(0.2173)

Mother employed
by private-sector

enterprises

0.0625 **
(0.0217)

0.0399 *
(0.0224)

0.0288
(0.0214)

0.0540 **
(0.0225)

0.0479 **
(0.2216)

Father is
unemployed

0.2745
(0.0528)

0.3486 ***
(0.0553)

0.1988 ***
(0.0523)

0.1972 ***
(0.0549)

0.2462 ***
(0.0536)

Father’s wage risk 5.12 × 10−6 ***
(6.14 × 10−7)

6.89 × 10−6 ***
(6.43 × 10−6)

4.49 × 10−6 ***
(6.07 × 10−7)

7.25 × 10−6 ***
(6.12 × 10−7)

6.69 × 10−6 ***
(6.36 × 10−7)

Mother is
unemployed

0.0835
(0.0740)

−0.0093
(0.0767)

0.0982
(0.0721)

0.1618 **
(0.0735)

0.0018
(0.0753)

Mother’s wage risk 3.32 × 10−6 ***
(1.06 × 10−6)

2.57 × 10−6 **
(1.12 × 10−6)

1.65 × 10−6

(1.03 × 10−6)
5.18 × 10−6 ***
(1.03 × 10−6)

3.76 × 10−6 ***
(1.12 × 10−6)

Gender
unemployment

rate
−0.1040 ***

(0.0046)
−0.0744 ***

(0.0047)
0.0163 ***
(0.0047)

0.0352 ***
(0.0050)

0.0993 ***
(0.0048)

Constant −1.5411 ***
(0.0273)

−1.3321 ***
(0.0269)

−1.7936 ***
(0.0276)

−2.4624 ***
(0.0302)

−2.2909 ***
(0.0306)

Observations 46,045 46,045 46,045 46,045 46,045
Wald chi2

Pseudo R2
24,971.81

0.4182
27,206.16

0.4894
21,338.10

0.3494
16,911.31

0.3168
23,457.20

0.4504

All the coefficients in this table are the same as those in Table 3. Because of the length of the space, the occupational
types of the parents are not listed. *** represents significance at the 1% level; ** represents significance at the 5%
level; * represents significance at the 10% level.

University students with loans and more expenses show an inclination of positive
significance in career preparation (coefficient = 4.00 × 10−6 for loans, 6.58 × 10−6 for living,
0.0001 for books, 1.15× 10−5 for cram school, and 2.01× 10−5 for entertainment), indicating
that students in more need of money pay more attention to the career preparation in market.
After all, it is important for students to have good career in order to support living. Part-
time job students have a higher inclination. Students spending more time on the internet
per week tend to show a higher inclination in career preparation (coefficient = 0.0430) since
they may also spend the most time checking out market information and hence, increasing
their preparation attitude towards the employment market.

The results of university-related variables are compatible with intuition. University
students need to participate in clubs more, read more books/magazines, and take an active
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approach to reading information on the internet. Parental-related variables represent the
most direct market information because parental career status could likely affect the career
status of children. Hence, if children observe the career status of parents, they will perceive
a warning or work hard to avoid the possible employment difficulty.

The level of parents’ education should be the key factor affecting the education period
of children. However, the higher the education level of the parents, the freer the develop-
ment of the child or the choice of looking at the world (coefficient = −0.0825 and –0.3742).
If the father is a technician, children will have the highest significant positive inclination
in career preparation (coefficient = 0.4093). This is inferred that technical work relies on a
higher level of technical skills, and higher techniques will lead to a better career level. When
the fathers are technicians, their children could emphasize more on technical accumulation
in terms of market observation, and will react in career preparation. Moreover, the wage
risk of the market also shows influence, and in particular, the wage risk of fathers has a
positive impact (coefficient = 2.67 × 10−5) on children studying at university in terms of
career preparation, indicating that the wage risk of fathers will make children perceive
market fluctuation, thereby affecting their career preparation. Nonetheless, the wage risk
of mothers is also significant (1.19 × 10−5). The variables of unemployed fathers show
significance because fathers in general are the main source of wage for family income, while
the unstable wage of a father could affect the financial status of the entire family.

Table 4 is the result of estimating the items in career preparation separately. In
gender, findings show that although males in general have a lower inclination com-
pared with females in terms of career preparation, the aggressiveness in males in terms
of conducting project research (coefficient = 0.2603) and domestic research institutes
(coefficient = 0.2772) is higher than in females. University students participating in clubs
and reading books/magazines show a higher inclination in career preparation. In contrast,
students with more failing credits could not take care of their academic study, and hence,
show a lower inclination of career preparation.

It is interesting to see that students paying tuition with loans seem to be less inclined to
conduct project research (coefficient = −8.69 × 10−7) or study overseas
(coefficient = −3.75 × 10−6). It is inferred that this should be related to the heavier fi-
nancial burden. If parents hold higher degrees in education (university degree), children
are less inclined to career preparations but more inclined to study overseas.

Furthermore, regardless of the type of career preparation, the unemployment and
wage risk of parents have a positive impact on children, especially for preparing them
for overseas study. Apart from fathers’ unemployment, the unemployment information
in the market plays an important warning role and will have positive impact on public
examinations and further study.

In sum, the empirical results show that the inclination of career preparation is affected
by one’s family and the level of market risk. In particular, the financial support offered by
fathers turns the career status and wage of fathers into the main information affecting the
career preparation of children. The positive and significant correlation implies that youths
about to enter the employment market will have a considerable degree of correspondence
preparation when coping with market fluctuations. The results of the paper are inferred
that the level of career preparation could meet the situation of the career market. Similar to
the students having prepared for the course review before the test, the test performance
still varies per person because not everyone has made the same preparation. Nonetheless,
their preparation and effective preparation could be key to successful employment.

6. Discussions

The literature review suggests that preventive measures of labor supply have been
widely discussed, with some studies focusing on the intrinsic influence of wage uncertainty
on labor hours, and others analyzing the effect of wage dispersion on preventive labor
supply. The review also highlights the impact of uncertainty on preventive saving and the
influence of wages on adolescent school enrollment/dropout rate. The empirical findings
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indicate that the Great Recession had a negative impact on the labor market outcomes
of young adults, particularly those from lower-income families and regions with higher
unemployment, and young women were more adversely affected than young men.

This study is distinctive from earlier studies as it observes the influence of labor
market risk on youth behavior. While previous studies have examined the preventive
measures of labor supply, few have focused on employed youth. The results show that
male inclination in career preparation is slightly higher than that of females, but this
difference is not significant. The study examines several university-related variables,
including clubs, reading books/magazines, taking credit courses, credits failed, loans,
expenses, and part-time jobs. University students participating in clubs show positive
results for career preparation, whereas credits failed, and expenses have negative effects.
Additionally, preventive measures such as taking credit courses, loans, and part-time jobs
also show positive effects on career preparation.

The findings of this study have several implications for policy interventions to mitigate
the economic effects of the Great Recession on the labor market outcomes of young adults.
The study suggests that universities should encourage students to participate in clubs
as it positively affects their career preparation. Furthermore, the study highlights the
importance of preventive measures such as taking credit courses, loans, and part-time jobs
in enhancing career preparation. Policies that provide financial support for students who
cannot afford to take these preventive measures could help reduce the negative impact of
labor market risk on their career prospects.

The study also sheds light on the need for further research into the factors that influence
youth behavior regarding labor market risk. For instance, future studies could explore the
impact of family background on career preparation and the role of gender in determining
the effectiveness of preventive measures in enhancing career prospects. Such research
could provide valuable insights into the mechanisms through which labor market risk
affects youth behavior and help policymakers to develop effective interventions to address
this issue.

In conclusion, this study contributes to the existing literature by examining the influ-
ence of labor market risk on youth behavior. The findings suggest that preventive measures
such as taking credit courses, loans, and part-time jobs positively affect career preparation,
and universities should encourage students to participate in clubs to enhance their career
prospects. These findings also emphasize the crucial role of human capital, including
education, skills, and knowledge, in improving labor market outcomes for young adults.
The study highlights the need for policy interventions to address the negative impact of
the Great Recession on the labor market outcomes of young adults, particularly those from
lower-income families and regions with higher unemployment. Further research is needed
to explore the factors that influence youth behavior regarding labor market risk in order to
develop effective interventions to address this issue.

7. Conclusions

This study examines youths’ preventive preparation motive when faced with labor
market risk through the perspective of “quasi-labor supply”. Previous studies examined
the preventive income and savings of labor suppliers, while this paper conducts the
analysis from a different dimension in youth topics. Under the circumstances, youth
unemployment remaining high, even if the government offers resources or the educational
institutions cooperate with industries through industry-academic cooperation, youths’
lack of recognition for market risk or poor sensitivity will cause resource waste, making
incompatibility between study and practice as well as high youth unemployment rate. This
study tackles youth problems from a different perspective, which provides innovative ways
to ameliorate this global issue.

Taken Taiwan’s experiences as an example, this study uses the Taiwan Higher Educa-
tion Data and Manpower Utilization Survey to measure the unemployment rate by industry
and the compensation risk corresponding to the parents’ market risk information affecting
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the career preparation of children. Empirical results reveal that the career preparation of
children is affected by the significant influence of market risk variables with a positive
impact. The influence indicates that the greater the market risk level, the higher the incli-
nation of career preparation for youth. This study found that whether career preparation
reaches effective preparation is the issue driving the current high unemployment rate in
youths. The findings and explanations for each variable are reasonable, as evidenced by
their statistical and economic significance, indicating the appropriateness and accuracy of
the empirical model and data used.

Based on the findings, this study suggests that the participation of young people in
school also plays an important role in the perception of future employment preparation.
It not only allows students to have more interpersonal learning, but also enhances their
sensitivity to social conditions through their social participation in clubs, and this further
affects students’ thinking and preparation for the future. The parental employment status
inherited from generation to generation is discussed in the literature (for example, [37,38]).
However, for teenagers, the parental employment status mostly affects their stability in
their adolescent life, and will more or less influence how they imagine their future. This is
also a topic of sustainability. Furthermore, many old occupations will gradually disappear
in the future, and new occupations will appear one after another. It is necessary for more
and more youth to start earlier to recognize the changes in the job market now.

This study is essential for Taiwan’s sustainable economic development, as it reveals
the elements that shape youth career preparation. By understanding how labor market risk
impacts young people’s career readiness, we can craft policies that efficiently tap into the
potential of youth and assist them with their career preparations. The results of this study
can be used to construct policies that support sustainable economic development in Taiwan
and empower young people to develop their skills and locate suitable job openings. One
possible sustainable policy that takes into account the background effects of the youth’s
family and school could be to provide more resources to the families and schools that are
having trouble helping youths with their career preparation. This could include creating
or expanding existing programs that provide financial aid or tutoring, or introducing
mentoring or job shadowing programs that give youth access to professional networks
and resources. Moreover, creating more targeted marketing and outreach campaigns to
motivate young people to pursue further education or career preparation could also be
beneficial. This could include campaigns that are specially designed for traditionally
marginalized or underrepresented communities, or providing specialized career guidance
services that focus on the needs of each individual student.
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