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Abstract

This study aims to understand the sufficient, necessary, and critical factors of students’ per-
ceived employability (PE). It employs an innovative combination of Partial Least Squares
Structural Equation Modeling (PLS-SEM), Necessary Condition Analysis (NCA), and
Importance-Performance Matrix Analysis (IPMA). PE is conceptualized as five dimen-
sions: human capital (HC), social capital (bonding social capital, BOSC, and bridging
social capital, BRSC), career self-management behavior (CSMB), protean career orien-
tation (PCO), and labor market condition (LMC). Participants were 1155 university stu-
dents in China. The findings highlight the importance of HC as an essential and influential
component of perceived employability. Furthermore, they demystify the nuanced roles of
BOSC and BRSC and emphasize their complementary nature in fostering employability
confidence. The study also reveals the necessity of considering LMCs, which often dictate
the realistic prospects of employment. A noteworthy revelation is the interplay between
CSMB, as a vital active ingredient, and PCO as the foundational mindset. Theoretically,
this study pioneers the investigation of the determinants of PE by employing both suffi-
ciency and necessity logics. Practically, combining these analytical approaches could lead
to more effective and informed decision-making.

Keywords Perceived graduate employability - Antecedents - Partial Least Squares-

Structural Equation Modeling (PLS-SEM) - Necessary Condition Analysis (NCA) -
Importance-Performance Matrix Analysis (IPMA)

Introduction

Higher education is increasingly called upon to meet the needs of the labor market with
well-equipped graduates (Bennett, 2019; Brown et al., 2011; Donald et al., 2024). Factors
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such as graduate employment results (e.g., salaries, job offers, and quality) and the skill sets
required by employers are progressively utilized as indicators of educational excellence and
methods of institutional regulation (Mok & Neubauer, 2016). The study reported here was
located at the pre-career phase, and its focus was therefore students’ perceived employability
(hereafter abbreviated as PE), which is described as “the individual’s perception of his or her
possibilities of obtaining and maintaining employment” (Vanhercke et al., 2014). Perceived
employability is known to impact student retention engagement and performance (Baruch
& Peiperl, 2000). Donald et al. (2019, p. 599) add that undergraduates’ PE is influenced by
“social capital, cultural capital, psychological capital, scholastic capital, market-value capi-
tal, and skills”. The influence of PE on student success more broadly has prompted growing
attention from students, higher education institutions, policymakers, and employers.

This study was informed by Social Cognitive Careers Theory (SCCT) (Lent et al.,
1994), which posits that people generate career interests by developing confidence in activ-
ities related to their interests, with outcome expectations validated through expended effort
(Betz & Hackett, 1983; Johnson & Muse, 2017; Morrison, 2014). Drawing from various
theoretical models (Bennett & Ananthram, 2022; Clarke, 2018; Donald et al., 2019, 2023;
Tomlinson, 2017), scholars worldwide, such as those from UK (Donald et al., 2019; Tom-
linson, 2017), Australia (Benati & Fischer, 2021; Bennett et al., 2022), India (Nimmi et al.,
2021), Spain (Caballero et al., 2022), and China (Ma & Bennett, 2021), have conducted
in-depth studies and discussions on the factors influencing PE.

Incorporating Bandura’s triadic reciprocal causation model, SCCT provides a compre-
hensive framework that complements developmental theories and those that consider the
interplay among personal, environmental, and behavioral factors (Brown & Lent, 2023).
Despite its comprehensive nature, there has been limited exploration within SCCT studies
on the specific factors necessary for ensuring high levels of PE (Dul, 2016). It is crucial to
recognize that multiple necessary conditions may contribute to high perceived employabil-
ity confidence and that these conditions may need to be simultaneously present.

Furthermore, prior research has not adequately identified factors that can guide deci-
sion-makers in prioritizing areas for investment and improvement to enhance PE (Ringle
& Sarstedt, 2016). To address these gaps, the current study employs Clarke’s (2018) PE
model as a practical tool for our research. Clarke’s model is instrumental in elucidating
the relationships between various forms of capital, individual attributes, and the contextual
factors that influence PE. By leveraging this model, we can operationalize the theoretical
constructs of SCCT and integrate them into our research framework, thereby providing a
more targeted approach to understanding and improving graduate employability.

Thus, the current study employs an innovative combination of Partial Least Squares
Structural Equation Modeling (PLS-SEM), Necessary Condition Analysis (NCA), and
Importance-Performance Matrix Analysis (IPMA), to provide a holistic understanding of
the factors that contribute to PE, integrating insights from complex relationships, necessary
conditions, and priority areas. The study has three aims. First, the study aims to model and
uncover the complex relationships between capital, behaviors, attributes, and labor market
conditions to understand their respective roles in PE. Second, it aims to identify which fac-
tors are necessary conditions, meaning which factors must be present for the desired out-
come to be possible. Third, by incorporating IPMA, the study aims to visually map the fac-
tors based on their importance and performance. This helps in understanding which factors
need immediate attention and resource allocation, and which are already performing well.

The article is structured as follows. We begin with an overview of the literature, and we
propose our hypotheses. The method is presented prior to reporting the data analysis. A
discussion follows, and we end with concluding remarks.
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Literature and hypotheses

This study focused on the micro-level subjective indicators of students’ employability
(Vanhercke et al., 2014), known as students’ perceived employability (PE). In Clarke’s
(2018) model, PE is framed as five aspects: human capital, social capital, individual behav-
iors, individual attributes, and labor market conditions. In this study, we used career self-
management behavior (CSMB) and protean career orientation (PCO) to represent behav-
iors and attributes, and students’ subjective evaluation of labor market (LMC) to measure
labor market conditions. We believe this measurement is appropriate: Clarke (2018) states
that CSMB can serve as a dimension representing individual behaviors. Furthermore,
Clarke (2018) attests that individual attributes are the foundations to career success and
can assist individuals to cope with constant change, prepare for future work challenges,
and achieve career outcomes. PCO is a career perspective that emphasizes self-direction
and values-driven attitudes. In today’s job market, the nature and demands of work are
rapidly changing. Technological advancements, particularly in artificial intelligence and
automation, are altering the way many industries operate. Additionally, globalization and
economic uncertainty are influencing the job market. These changes have led to career
uncertainty, making traditional career paths less stable. At the same time, job flexibility is
increasing. Many people are opting for remote work, part-time jobs, or freelancing instead
of taking traditional full-time jobs. This flexibility allows individuals more opportunities to
explore different career paths and develop their skills. In the context of a career, individuals
with a PCO continuously adjust and change their career paths based on their own values
and goals, rather than relying on traditional organizational career paths. In this context,
PCO, as an individual attribute, becomes especially important (Ayoobzadeh, 2022; Ghosh,
2021; Zhang et al., 2023).

Human capital (HC)

HC theory is a fundamental theoretical concept and is central to discussions on PE (Don-
ald et al., 2024), positing that skills, knowledge, and other intangible assets acquired via
education and training can be directed to create economic value for employees and employ-
ers (Becker, 1962). Skills such as problem solving, critical thinking, teamwork skills, and
social skills, when developed within the curriculum, can be transferred to the labor market
and are valued attributes (Anderson & Tomlinson, 2021; Caballero et al., 2022). In addi-
tion, leadership experience (Sun and Guo, 2015), English language proficiency (Zainuddin
et al., 2019), and, in China, Communist Party membership (Guo & Sun, 2019) are all used
as indicators to measure PE. Thus, based on HC theory and these empirical studies, we
posit:HI: HC is positively associated with PE.

Social capital

Social capital refers to the networks, relationships, norms, and trust with which individuals
can facilitate coordination and cooperation for mutual benefit. Social capital encompasses
the social resources available to individuals through their connections and interactions with
others (Claridge, 2020). The two types of social capital are bonding social capital (BOSC)
and bridging social capital (BRSC). BOSC refers to the relationships and networks within
a closely knit group, such as family, close friends, or members of the same ethnic or cul-
tural community (Leonard, 2004). These relationships are usually characterized by strong
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ties and high levels of trust and solidarity (Putnam, 1995). BOSC is essential for provid-
ing emotional support, and it often acts as a safety net in times of need (Pitas & Ehmer,
2020). BRSC, on the other hand, refers to relationships and networks that are more diverse
and encompass individuals from different social backgrounds or groups (Putnam, 1995).
These relationships are typically characterized by weaker ties but can provide access to
a broader range of resources and information. BRSC can be vital for innovation, access-
ing new opportunities, and gaining different perspectives (Aral, 2016). We followed the
approach of previous studies (Li, 2020; Yang et al., 2022) and examined the distinct roles
that these two forms of social capital play in students’ PE.

Although employability researchers have emphasized the role of social capital on PE
(Batistic & Tymon, 2017; Caballero et al., 2022; Donald et al., 2024), few have differenti-
ated them in an empirical study. We differentiate them because for both capitals have dif-
ferent characteristics such as resource diversity and networking scope and may have differ-
ent impact on PE. Thus, we propose:

H2: BOSC is positively associated with PE.
H3: BRSC is positively associated with PE.

Career self-management behavior (CSMB)

CSMB is defined as the proactive strategies and actions that individuals undertake to
identify and realize their career goals (King, 2004). This includes setting career objec-
tives, acquiring relevant skills, networking, seeking mentorship, and engaging in continu-
ous learning (Clarke, 2018; King, 2004). In the context of adaptive responses to career
development tasks, CSMB can be classified into three types: positioning, influence, and
boundary management (King, 2004). Positioning involves strategically aligning oneself in
a favorable position within the career landscape, such as acquiring relevant qualifications
or skills. Influence encompasses efforts to exert control or sway decisions that affect one’s
career path, such as building a strong professional network or seeking mentors.

In line with Arthur’s (2014) Boundaryless Career Theory, boundary management
entails effectively navigating transitions or changes in one’s career, such as switching roles
or industries (King, 2004). These behaviors are employed to address or mitigate thwart-
ing conditions or career barriers, and consequently lead to vocational adjustment. Many
empirical studies (Jackson & Wilton, 2017; Santos et al., 2019) have identified a positive
relationship between CSMB and PE. On the basis of this reasoning, we posit the following:

HA4: CSMB is positively associated with PE.

Protean career orientation (PCO)

PCO refers to an individual’s personal management of their career, characterized by self-
direction and values-driven attitudes, where success is largely self-determined rather than
being defined by traditional measures (Briscoe & Hall, 2006). It is a career perspective
that prioritizes adaptability, flexibility, continuous learning, and taking ownership of one’s
career development (Briscoe & Hall, 2006). Unlike the concrete actions encompassed by
CSMB, PCO is the attitudinal framework that guides these behaviors. It shapes the “why”
behind career choices, while CSMB addresses the “how” through specific career strategies
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and actions. Together, PCO informs the motivational aspect of career progression, and
CSMB represents the execution of this motivation into practical steps.

According to HC theory (Becker, 1962), individuals’ employability is tied to their skills,
knowledge, and abilities. Given that a PCO involves continuous learning and adaptabil-
ity, it contributes to the augmentation of an individual’s human capital, thereby increasing
their chances of employment. From the standpoint of Boundaryless Career Theory (Arthur,
2014), similar conclusions can be drawn. Given that careers today often span across mul-
tiple organizations and industries, a PCO is necessary. Individuals with a PCO are more
likely to embrace such mobility, further enhancing their employability. Many empirical
studies (Cortellazzo et al., 2020; Donald et al., 2017) support this view. Based on these
considerations, the study posits:

H5: PCO is positively associated with PE.

Labor market condition (LMC)

Context is important for understanding PE (Brown et al., 2003; Caballero et al., 2022;
Clarke, 2018; Donald et al., 2024). LMC is one of such context and refers to the vari-
ous factors that characterize the job market at a given time, including the availability of
employment, the demand and supply for different skills and qualifications, wage levels,
and the influence of economic and policy environments on employment opportunities. HC
theory (Becker, 1962) suggests that the investments in education and skills are likely to
yield employment returns when LMC is favorable. In contrast, during economic down-
turns or recessions, even highly skilled individuals may face employment challenges. Simi-
larly, Dual Labor Market Theory (Piore, 2019) posits that labor markets are segmented
into primary and secondary sectors. The primary sector consists of stable, well-paying
jobs, whereas the secondary sector consists of low-paying, less stable jobs (Fig. 1). LMCs
influence which segment is more accessible to job seekers. Students’ perceptions of LMC
are seen as a vital factor in determining their overall employability and the likelihood of
obtaining employment (Caballero et al., 2022; Ma & Chen, 2022). Thus, we posit the
following:

H6: LMC is positively associated with PGE.

Method
Data collection and sample

Peters and Besley (2019) define China’s diverse higher education sector as having both
horizontal-level universities (comprehensive universities, science and engineering-focused
universities, and humanities and social sciences-focused universities) and vertical-level
universities (Double First Class universities, primarily under the Ministry of Education
of the People’s Republic of China; provincial universities, under the jurisdiction of their
respective provinces). Our sampling strategy was designed to capture this diversity. We
chose three institutions: one Double First Class comprehensive university (DFCC), a pro-
vincial university with a focus on science and engineering (SE), and a provincial univer-
sity with a focus on humanities and social sciences (HS). Career counselors assisted in
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Fig.1 Theoretical framework

disseminating the survey to all bachelor students in those universities, and students were
urged to circulate it among their acquaintances. Participants were furnished with a consent
form and assured anonymity. The survey was disseminated through the online portal Ques-
tionnaire Star (https://www.wjx.cn/), which has distributed a total of 226 million question-
naires and garnered around 180.6 billion responses to date.

The final dataset contained 1155 valid responses, of which 472 students were from
DFCC, 379 students were from SE, and the remaining students were from HS. The aver-
age age of the student participants stood at 21.01 with a standard deviation of 2.20. Of
the respondents, 57.1% (660 individuals) were male and no respondents identified as other
than male or female. Of the participants, 761 (65.9%) students were from rural areas. In
terms of fields of study, 854 (73.9%) students were enrolled in science and engineering
disciplines such as mathematics, physics, information technology, biotechnology, and envi-
ronmental engineering. Humanities and social sciences students accounted for 301 (26.1%)
students, who were majoring in philosophy, sociology, economics, and management.

Measures

HC was measured using a binary scale where O denotes “not possessed” and 1 denotes
“possessed”. The other variables were assessed using a seven-point Likert scale ranging
from 1 (do not agree at all) to 5 (agree entirely). Content validity of the scales was ensured
by using back-translation (Brislin, 1970). This involved having a native English speaker
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adept in Chinese perform the translations, which were then assessed and validated by two
experts in higher education to confirm that the items accurately represented the intended
concepts. Questionnaire measurement items are shown in Table 1.

HC was assessed using a set of seven items relevant to the Chinese context (Guo &
Sun, 2014, 2019; Huang, 2015; Sun & Guo, 2015). Using parcel technique (Bandalos &
Finney, 2001), we transformed the categorical items into Likert-type response formats. The
technique involved creating a total score (linear composite) from a group of homogeneous

Table 1 Questionnaire measurement items

Construct Measurement Items

HC Communist Party membership
English proficiency level (e.g., band four)
Scholarship at the university
Professional skill certification (e.g., Computer Level)
Student leadership experience
Part-time work experience
Student association experience
BOSC There are several people I trust to help solve my problems
There is someone I can turn to for advice about making very important decisions
There is someone I feel comfortable talking to about intimate personal problems
When I feel lonely, there are several people I can talk to
If I needed an emergency loan of $500, I know someone I can turn to
BRSC Interacting with people makes me interested in things that happen outside of my town
Interacting with people makes me want to try new things
Interacting with people makes me interested in what people unlike me are thinking
Talking with people makes me curious about other places in the world
Interacting with people makes me feel like part of a larger community
CSMB I have gotten myself introduced to people who can influence my career
I have talked to senior management at company social gatherings
I have built contacts with people in areas I would like to work
I make contacts with people who can influence my career
PCO I am responsible for my success or failure in my career
Overall, I have a very independent, self-directed career
Ultimately, I depend upon myself to move my career forward
Freedom to choose my own career path is one of my most important values
I am in charge of my own career
LMC Students from my course are much in demand in the labor market
Students from my university are much in demand in the labor market
It is easy for students from my course to get a job in the labor market
It is easy for students from my university to get a job in the labor market
PE Given my qualifications and experience, getting a new job would not be very hard at all
I am sure I shall find work easily if I start looking
I can think of a number of organizations that would probably offer me a job if I was looking

PCO protean career orientation, PE perceived graduate employability, BOSC bonding social capital, BRSC
bridging social capital, CSMB career self-management behavior, HC human capital, LMC labor market con-
ditions
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items, which often results in greater reliability compared to individual items. Through
parceling, the data could be interpreted as a human capital scale ranging from zero (lowest
level) to seven (highest level).

BOSC and BRSC were assessed using a ten-item scale developed by Williams (2006)
specifically for measuring social capital in the online era (Williams, 2006). The scale has
been widely used and validated in diverse contexts, including within Chinese populations
(Ni & Ishii, 2023; Zhou & Kaplanidou, 2023). The scale consists of items designed to cap-
ture both BOSC and BRSC. Cronbach’s a was 0.88 for BOSC and 0.93 for BRSC.

CSMB was assessed using the Individual Career Management scale developed by
Sturges et al. (2000) (Sturges et al., 2000). The scale was designed to gauge the extent of
students’ engagement in CSMB following their participation in career counseling. The reli-
ability was 0.94.

PCO was measured using five items from Briscoe et al.’s (2006) self-directed career
management scale (Briscoe & Hall, 2006). In our study the reliability was a=0.92.

LMC was assessed using four items adapted from Alvarez-Gonzalez et al. (2017) (Alva—
rez-Gonzélez et al., 2017). The scale comprises items that gauge students’ views on labor
market conditions. This study reported a Cronbach’s a of 0.90.

PE was evaluated using three items adapted from De Cuyper et al. (2012). Reliability
was 0.88 in this work.

Data analysis

With the objective of pinpointing the sufficient, necessary, and critical conditions for PE,
we employed a combination of three distinct analytical methods: Partial Least Squares
Structural Equation Modeling (PLS-SEM), Necessary Condition Analysis (NCA), and
Importance-Performance Matrix Analysis (IPMA). PLS-SEM (Hair et al., 2019) enables
us to examine hypotheses through the lens of sufficiency logic, while NCA (Richter et al.,
2020) assists in identifying the essential factors that must be present for PE. IPMA (Ringle
& Sarstedt, 2016) is a technique that plots variables or attributes on a two-dimensional
matrix, allowing for the visual identification of their relative importance and performance
in a given context. It is particularly useful for prioritizing resources by highlighting areas
that require immediate attention or improvement. SmartPLS was employed for the data
analysis (Ringle et al., 2022).

Given that the dataset relied on self-reported metrics from a singular survey, we exam-
ined potential common method bias (CMB) through both procedural and analytical tech-
niques, following Reio (2010). To mitigate the risk of CMB we assured respondents of
their anonymity, crafted a concise survey, separated dependent and independent variables
across different survey pages to minimize perceived causal links between constructs, and
placed demographic questions at the survey’s conclusion. Furthermore, we evaluated the
variance inflation factor (VIF) outcomes. VIF values fell between 1.013 and 2.650, lower
than the 3.3 threshold and indicating no prevalence of CMB (Kock, 2015).

Descriptive statistics

Table 2 presents the mean values, standard deviations, and correlations, revealing signifi-
cant associations among the variables.
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Table 2 Descriptive statistics and

correlations ! 2 3 4 3 6 /
1.HC 1
2BOSC 0051 1
3BRSC .096" 632" 1
4CSMB .066" 530" 5157 1
5PCO 097" 545 6017 6917 1

6LMC 110" 504 563" 557 664" 1

7.PE 1297 4877 505" 555" 585 729 1
Mean 3245 5300 5454 4714 5323 5.184 4789
SD 1740 1256 1.187 1336 1.138 1.208 1.172

ok ok

*Correlation is significant at the 0.05 level (two-tailed)
**Correlation is significant at the 0.01 level (two-tailed)

PCO protean career orientation, PE perceived graduate employability,
BOSC bonding social capital, BRSC bridging social capital, CSMB
career self-management behavior, HC human capital, LMC labor mar-
ket conditions

Results of PLS-SEM: measurement model evaluation

We adhered to the recommendations outlined by Hair et al. (2019) for assessing measure-
ment quality, which entailed evaluating construct reliability, convergent validity, and dis-
criminant validity. Table 3 shows the results. All Cronbach’s @ and composite reliability
(rho_a and rho_c) values were greater than 0.7, suggesting good construct reliability. All
factor loadings were significant. Convergent validity was ascertained for all factor loadings
except BOSC4 (0.669), and the average variance extracted (AVE) exceeded 0.7 and 0.5,
respectively. BOSC4 (0.669) was retained contingent on its AVE value of 0.683 reaching a
satisfactory level (Hair et al., 2019).

Discriminant validity was evaluated by heterotrait-monotrait ratios (HTMT) (Ringle
et al., 2023). The maximum HTMT value was 0.82, which is below the most conserva-
tive HTMT value of 0.85. The 10,000 times bootstrapping approach was utilized to get
the HTMT inference results. In Table 4, the numbers in parentheses show 95% confidence
intervals. Upper confidence interval limits were below the 1 value; therefore, the HTMT
inference criterion indicates that all HTMT values are significantly different from 1. There-
fore, we concluded that discriminant validity had been established.

Results of PLS-SEM: structural model evaluation

Drawing upon the outcomes from the bootstrapping procedure of 10,000 resample, four
of six hypotheses were supported (Table 5). HC (§=0.075, p <0.001) was found to have a
significant positive influence on PE. Thus, H1 was supported. Instead of BRSC ($#=0.037,
p=0.227), BOSC ($=0.069, p <0.05) had a significant positive impact on PE. Thus, H2
was supported but H3 was not. CSMB (#=0.157, p<0.001) was found to have a signifi-
cant positive influence on PE. Thus, H4 was supported. PCO ($=0.044, p=0.176) was not
found to have a significant positive influence on PE. Thus, H5 was not supported. LMC
(#=0.556, p<0.001) was found to have a significant positive impact on PE. Thus, H6 was
supported.
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Table 3 Construct reliability and validity

Latent variable Indicators Loadings Internal consistency reliability AVE

>0.70 >0.50
Cronbach’s a  Composite Composite

reliability (rho_a) reliability (rtho_c)

PCO PCO1 0.831 0915 0916 0.937 0.747
PCO2 0.887
PCO3 0.878
PCO4 0.893
PCO5 0.831

PE PE1 0.896 0.878 0.881 0.925 0.803
PE2 0.907
PE3 0.886

BOSC BOSC1 0.868 0.881 0.891 0914 0.683

BOSC2 0.874
BOSC3 0.848
BOSC4 0.669
BOSC5 0.854
BRSC BRSCI 0.886 0.936 0.937 0.951 0.797
BRSC2 0.873
BRSC3 0.905
BRSC4 0.891
BRSCS5 0.907
CSMB CSMB1 0.879 0.925 0.928 0.946 0.816
CSMB2 0.898
CSMB3 0.934
CSMB4 0.900

LMC LMC1 0.882 0.904 0.905 0.933 0.777
LMC2 0911
LMC3 0.892

LMC4 0.839

1. PCO protean career orientation, PE perceived employability, BOSC bonding social capital, BRSC bridg-
ing social capital, CSMB career self-management behavior, LMC labor market conditions

We ascertained the model’s predictive power. All Q? were more than zero, indicating
the model had predictive relevance. Because our prediction errors were not symmetrically
distributed, we used mean absolute error (MAE). We checked whether “PLS-SEM <LM”
and found that for three items, two PLS-SEM MAEs were larger than LM-MAE; only one
was smaller than LM-MAE. Based on Shmueli et al. (2016, 2019), the model was deemed
to have low predictive power (Table 6).

To ascertain the predictive ability of the model, we next conducted a cross-validated
predictive ability test (CVPAT) (Liengaard et al., 2021; Sharma et al., 2023). CVPAT tests
whether PLS-SEM’s average loss is significantly lower than the average loss of the bench-
marks; the difference of the average loss values should be significantly below zero to sub-
stantiate better predictive capabilities of the model compared to the prediction benchmarks.
Our empirical result showed a statistically significant superior predictive capability of the
PLS-SEM model over the benchmarks. With an average loss difference of —0.786 and a ¢
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Table 4 Discriminant validity—heterotrait-monotrait ratio (HTMT) matrix

PCO PE BOSC BRSC CSMB HC LMC
PCO
PE 0.652
(0.597/0.699)
BOSC 0.607 0.553
(0.553/0.659) (0.493/0.608)
BRSC 0.651 0.558 0.695
(0.597/0.698) (0.500/0.612) (0.640/0.743)
CSMB 0.749 0.616 0.586 0.554
(0.705/0.789) (0.556/0.669) (0.531/0.639) (0.497/0.608)
HC 0.074 0.155 0.097 0.091 0.045
(0.023/0.132) (0.095/0.210) (0.044/0.153) (0.032/0.152) (0.013/0.103)
LMC 0.73 0.82 0.565 0.613 0.609 0.096

(0.680/0.775) (0.781/0.853) (0.502/0.623) (0.558/0.662) (0.548/0.663) (0.036/0.153)

1. PCO protean career orientation, PE perceived graduate employability, BOSC bonding social capital,
BRSC bridging social capital, CSMB career self-management behavior, HC human capital, LMC labor

market conditions

2. Number of bootstrapping = 10,000; the numbers in parentheses are 95% confidence intervals

Table 5 Structural model results

Hypotheses B t p Bias corrected
confidence
intervals
[2.5%-97.5%]

HC—PE 0.075 3.960 0.000 0.038 0.113

BOSC—PE 0.069 2.218 0.027 0.008 0.130

BRSC—PE 0.037 1.209 0.227 -0.023 0.097

CSMB —PE 0.157 5.182 0.000 0.096 0.215

PCO—PE 0.044 1.354 0.176 -0.020 0.107

LMC—PE 0.556 20.294 0.000 0.502 0.609

1. PCO protean career orientation, PE perceived graduate employabil-
ity, BOSC bonding social capital, BRSC bridging social capital, CSMB
career self-management behavior, HC human capital, LMC labor mar-
ket conditions

Tablg 6. PLSpredict indicator 02 predict PLS-SEM_MAE LM_MAE
prediction summary

PE1 0.421 0.777 0.760

PE2 0.427 0.764 0.767

PE3 0.534 0.670 0.653

PE1-3 are measurement items of perceived employability
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value of 13.450, the analysis confirmed that the PLS-SEM model’s predictions are not only
closer to the actual values, but are superior at a statistically significant level.

Results of NCA

To further understand the association between PE and capital, behaviors, attributes, and
contexts, we augmented PLS-SEM with NCA. Scatter plots for all pertinent relations are
shown in Fig. 2. Following the guidelines by Richter et al. (2020), we first utilized the
latent variable scores of constructs acquired through PLS-SEM. To avoid making addi-
tional linear assumptions between the predictor and outcome variables, we employed the
suggested ceiling envelopment-free disposal hull (CE-FDH) line, a non-decreasing step
function depicted on the scatterplot between the predictor and outcome variables (Dul,
2016). For a condition to be classified as necessary, it has to satisfy three criteria: (i) theo-
retical rationale; (ii) an effect size d>0; and (iii) a small p value (p <0.05) (Dul et al.,
2020). The NCA results (Table 7) indicate that HC, BOSC and BRSC, PCO, and LMC are
conditions that fulfill these criteria. Of interest, BRSC and PCO were must-have factors but
not should-have factors of PE, and CSMB was a should-have factor but not a must-have
factor of PE.

We employed the bottleneck technique to pinpoint threshold levels of the necessary con-
ditions required to attain a specific level of outcomes. Table 8 shows that to reach a 100%
level of PE, five necessary conditions have to present: BOSC at no less than 3.03%; BRSC
at no less than 7.879%; HC at no less than 3.377%; LMC at no less than 60.693%; and PCO
at no less than 16.797%.

Results of IPMA

Finally, we performed IPMA analysis to identify which constructs were underperforming
despite being crucial, and which were performing well but were not as vital. IPMA results
indicate that LMC (0.556), CSMB (0.157), and HC (0.075) are three most important driv-
ers of PE (Table 9; Fig. 3).

Discussion
Theoretical implications

Prior research has predominantly relied on sufficiency logic through structural equation
modeling or regressions to comprehend the factors impacting students’ perceived employ-
ability (PE) (Caballero et al., 2022; Jackson & Tomlinson, 2020; Ma & Chen, 2022; Pitan
& Muller, 2019). Nonetheless, these methodologies are only capable of identifying the
should-have factors and not the must-have factors of PE . Should-have factors are sufficient
but not necessarily indispensable for achieving a desired outcome. This study employed an
innovative combination of PLS-SEM, NCA, and IPMA approaches to provide a holistic
understanding of the capital, behavior, attributes, and context which contribute to the PE.
The study pioneered investigation of the determinants of PE by employing both sufficiency
and necessity logics.

PLS-SEM results suggest that when HC, BOSC, CSMB, and LMC are present, they
are likely to lead to enhanced employability; however, the absence of one factor does not
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Table 7 NCA effect sizes

Construct Perceived graduate employability ~ p value
(CE-FDH)
PCO 0.224 0.000
BOSC 0.093 0.000
BRSC 0.135 0.000
CSMB —0.000 0.664
HC 0.094 0.005
LMC 0.245 0.000

1. PCO protean career orientation, BOSC bonding social capital,
BRSC bridging social capital, CSMB career self-management behav-
ior, HC human capital, LMC labor market conditions

Table 8 Bottleneck table

(percentages) PE BOSC BRSC CSMB HC LMC PCO
0 NN NN NN NN NN NN
10 NN NN NN NN NN NN
20 NN NN NN NN NN NN
30 NN NN NN NN NN NN
40 NN NN NN NN 0.952 0.433
50 0.519 0.433 NN 0.173 1.039 1.818
60 0.519 0.433 NN 0.173 2.684 1.818
70 0.693 0.433 NN 0.173 2.684 2.771
80 2.251 1.558 NN 0.173 11.688 3.55
90 3.03 7.879 NN 3.377 55.152 16.797
100 3.03 7.879 NN 3.377 60.693 16.797

1. PCO protean career orientation, PE perceived employability, BOSC
bonding social capital, BRSC bridging social capital, CSMB career
self-management behavior, HC human capital, LMC labor market con-

ditions
Table 9 TPMA results Construct Importance Performance Ranking

PCO 0.045 72.122 5
BOSC 0.064 71.581 4
BRSC 0.036 74.262 6
CSMB 0.137 61.945 2
HC 0.080 49.289 3
LMC 0.538 69.869 1

1. PCO protean career orientation, BOSC bonding social capital,
BRSC bridging social capital, CSMB career self-management behav-
ior, HC human capital, LMC labor market conditions

necessarily impede employability. NCA shows that HC, BOSC and BRSC, PCO, and LMC
are necessary for student employability: without them, the likelihood of employability is
significantly reduced or impossible. IPMA identifies LMC, CSMB, and HC as the most
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important factors affecting student employability, suggesting that these are the areas where
effort and resources should be concentrated.

Our study contributes to the PE literature in several ways. First, HC is identified as both
a sufficient and necessary factor, and also important according to IPMA. This suggests
that an individual’s knowledge, skills, and abilities are central to employability, making
it a priority area for investment and development regardless of theoretical model or insti-
tutional framework (Donald et al., 2024). In addition, the influence of LMC emerged as a
significant and pivotal variable. Employability models such as that of Tomlinson (2017)
focus on graduate capital and others such as those proposed by Donald et al. (2019, 2023)
and Clarke (2018) prioritize an interplay between capital and context. Our study, with the
inclusion of NCA and IPMA, indicates a consistent emphasis on the integral role of LMC
as a context. Such external factors, including the economy, industry trends, and job mar-
ket dynamics, undeniably impact employability. Recognizing these conditions might not
only enlighten individual career strategies but also reshape the narrative around PE. Impor-
tantly, this perspective aligns with the earliest theoretical constructs about PE as proposed
by Brown et al. (2003). Given our results, we advocate for a shift in perspective to empha-
size models which incorporate context, especially labor market conditions. The inclusion
of contextual elements in future PE will better reflect the complexities of employability,
employment, and career.

Second, BOSC is both a sufficient and necessary condition for student employability,
whereas BRSC is a necessary condition. This suggests that having close-knit relationships
is not only essential for the possibility of employability but can also significantly contribute
to achieving it. In contrast, having extended networks and connections is critical to opening
the gateway for employability, but may not be enough on its own. This finding contributes
discussions on social capital and employment; specifically, it demonstrates the Dual Role
of Bonding Social Capital, emphasizing that strong intra-group ties are not only founda-
tional but can be catalysts for employability. Meanwhile, it shows the Gatekeeper Role of
Bridging Social Capital, implying that connections beyond close-knit groups are essential
to accessing diverse opportunities and resources. Incorporating both in a single study helps
us to ascertain the interplay between BOSC and BRSC. This may pave the way for theo-
retical frameworks which consider a synergistic relationship between BOSC and BRSC in
explaining employability. Donald et al. (2023) contend that previous research and previous
models have ignored this combination.

Finally, the theoretical implications of CSMB being identified as a sufficient and critical
factor and PCO as a necessary factor highlight the multifaceted nature of career devel-
opment. CSMB, being a sufficient condition, suggests that proactive actions such as goal
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setting, skill-building, and networking can independently lead to employability. The iden-
tification of CSMB as a critical factor of IPMA further underscores its significant impact
in determining successful career outcomes. Conversely, PCO, as a necessary condition,
implies that it constitutes the foundational mindset for employability. It represents an
individual’s intrinsic adaptability and alignment of career pursuits with personal values.
Although not independently sufficient, it is essential as it lays the groundwork for engaging
in fruitful career self-management behaviors.

These findings shed light on a symbiotic relationship where PCO acts as the bedrock for
CSMB. The intrinsic adaptability and values-driven focus of PCO likely fuel the motiva-
tion and direction for individuals to engage effectively in career self-management prac-
tices. This leads to a theoretical understanding that employability is not merely a product of
practical actions or mindset alone, but a harmonious integration of both. It emphasizes the
importance of cultivating an adaptive, internally driven career perspective and translating
this into strategic actions for career development. Thus, contemporary career development
theories could consider the interdependence and complementary nature of PCO and CSMB
in shaping career trajectories. Our study provides robust empirical support for the calls of
multiple scholars (Brown et al., 2003; Donald et al., 2024; Guilbert et al., 2016) to consider
the proactivity of individual students in the job-seeking process.

Practical implications

The integration of PLS-SEM, NCA, and IPMA in our study offers a nuanced understand-
ing of the factors influencing students’ perceived employability (PE) in China. Our find-
ings underscore the importance, necessity, and sufficiency of various dimensions such
as HC, BOSC, BRSC, CSMB, PCO, and LMC in shaping employability among Chinese
undergraduates.

Chinese undergraduates would benefit from adopting a proactive stance (Hu et al.,
2021) in enhancing their employability by focusing on the development of HC, CSMB, and
social capital, which have been identified as both important and necessary for employabil-
ity. Students are recommended to actively engage in skill-building and educational oppor-
tunities which align with labor market demands, focusing not only on technical skills, but
on the professional or soft skills which underpin workplace socialization, teamwork, and
professional norms. Networking through university clubs, societies, and events can help in
developing BOSC and BRSC, which are crucial for navigating the competitive job market
(English et al., 2021). Embracing a protean career orientation by setting personal career
goals and being adaptable to change will further empower students to meet the challenges
of the dynamic labor market in China.

Higher education institutions might prioritize curricular updates that reflect the evolving
labor market, emphasizing experiential learning opportunities such as internships (Silva
et al., 2016) and project-based learning (Guo et al., 2020). These experiences are not only
necessary for developing industry-specific skills and networks but also for fostering a
deeper understanding of career paths. Career education and counseling services (Okolie
et al., 2020) should be expanded to include networking opportunities with industry profes-
sionals and alumni, thereby enhancing students’ social capital and employability prospects.
Specialized support for a diverse student body is essential to ensure inclusivity and equal
access to employability resources.

The broader societal context, including government, industry, and community organ-
izations, would benefit from collaborating to create an ecosystem that supports the
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employability of Chinese undergraduates. In addition, government policies could incentiv-
ize internships, graduate recruitment programs, and entrepreneurial initiatives (Liu et al.,
2020). Industry partnerships with educational institutions can provide practical experi-
ences and networking opportunities that are necessary for student employability (Ramirez
et al., 2017), and a culture of hosting interns and work-integrated learning students is to
be encouraged. Community organizations can contribute by promoting public awareness
about the value of continuous learning, adaptability, and networking in career development.

Limitations and future research directions

The first limitation is the use of cross-sectional data. Future research could employ longitu-
dinal designs to observe changes over time and infer causal relationships. Second, our data
was collected from China, and we do not seek to generalize the findings to other locations:
Hofstede’s et al.’s research (Hofstede et al., 2010) indicates that even countries culturally
close to China, including Japan, South Korea, and Vietnam, show significant differences in
aspects such as Uncertainty Avoidance. However, our research methodology presents a val-
uable blueprint for future work. Third, our study utilizes Clarke’s (2018) five dimensions
of PE. While our study delineates the relationships between capital, individual attributes,
behaviors, and LMC with PE, it does not explicitly model the interactions among these
constructs. Future research might explore these complex interactions in depth to provide
a more nuanced understanding of their collective impact on PE. In addition, future stud-
ies could employ other models (Donald et al., 2019, 2023; Tomlinson, 2017) to compare
and contrast the findings. Individuals with a PCO continuously adjust and change their
career paths based on their own values and goals, rather than relying on traditional organi-
zational career paths. Future studies could use career building skills to measure individual
behaviors alongside objective labor market indicators such as Unemployment Rate (Ahmad
et al., 2023), Employment-to-Population Ratio (Verick, 2023), and Labor Force Participa-
tion Rate (Ibourk & Elouaourti, 2023) to measure labor market conditions.

Conclusion

This study employed an innovative combination of PLS-SEM, NCA, and IPMA to explore
the sufficient, necessary, and critical factors of PE. Our findings underscore the central role
of HC and LMC and the importance of recognizing the distinct and complementary roles
of BOSC and BRSC. The research elucidates the synergistic relationship between CSMB
and PCO and highlights the need for a harmonious integration of adaptive mindset and pro-
active actions in career development. The insights are instrumental for students, educators,
and policymakers in formulating more holistic and informed strategies for PE.

Our theoretical contribution lies in examining the influence of capital, behavior, attrib-
ute, and context on PE using both sufficient and necessity logics. To the best of our knowl-
edge, it is the first piece of work to do so. Our findings contribute to the PE literature in
three ways. First, the study emphasizes that both human capital (HC) and labor market con-
dition (LMC) are integral, with HC being an essential personal asset and LMC representing
influential external factors in determining PE. Second, the study highlights the dual role of
bonding social capital (BOSC) as both essential and instrumental in achieving PE, while
bridging social capital (BRSC) acts as a gatekeeper, necessary for accessing opportunities
and resources through extended networks. Third, the findings reveal the interdependence
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between career self-management behavior (CSMB), which involves proactive actions and
is sufficient and critical for PE, and protean career orientation (PCO), which is an essential
foundation as it represents adaptability and personal values alignment, together forming a
synergistic relationship in career development.

In a world where the nature of work is constantly evolving (Hirschi, 2018), this research
is timely. It provides valuable insights that can help individuals navigate their career paths,
educational institutions prepare their students for the job market, and policymakers design
effective workforce development strategies. This is not just a concern for understanding
what makes graduate employable today, but about how to prepare them for the future.
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