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The present study investigated the configuration effect of human capital, social capital, and psychological capital on job performance. The human capital questionnaire, social capital scale, psychological capital scale, and job performance scale were used to survey 458 employees. Results revealed that four antecedent configurations could achieve high task performance, and three antecedent configurations can achieve high contextual performance. The high job performance driving path was characterized by “all roads lead to Rome.” Human capital, social capital, and psychological capital affected job performance in the form of configuration, which reflected the asymmetric causal relationship.
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Introduction

Human resource management aims to boost productivity and increase profits. As a result, boosting performance has become a top priority. In the era of the boundaryless career, individual career development is variable, non-linear, and unpredictable, causing people to be uncertain about themselves, their identities, and their surroundings (Pryor and Bright, 2018). Intelligent career theory proposes “knowing-how” career capital, “knowing-whom” career capital, and “knowing-why” career capital to confront the uncertain career development environment (Beigi et al., 2018), which represent human capital, social capital, and psychological capital, respectively (Dickmann et al., 2018). Human capital refers to the knowledge, skills, and experience formed by investment in education and training (Goldin, 2016). Social capital is the interpersonal network formed by relationship investment (Ehsan et al., 2019). Psychological capital is an individual positive psychological ability that can be measured, developed, and can improve job performance (Nolzen, 2018).

Few studies examined the effect of three capitals on a variety of workplace outcomes simultaneously, including job performance (Huang et al., 2020), turnover intention (Li et al., 2021), and organizational commitment (Tian and Zuo, 2013). They all relied on regression analysis and assumed that the three capitals were independent of one another and that their impact on job performance was symmetrical.

However, the three capitals have a complicated connection, and the effects of the three capitals on job performance are asymmetric. We discovered that the following essential issues had not been addressed in existing research: (1) What is the interdependence of human capital, social capital, and psychological capital on job performance? (2) Does the Impact of three capitals on job performance have any asymmetric causality? The answers to the preceding questions are scientifically significant. In theory, this study examined the configuration effect and asymmetric causality of human capital, social capital, and psychological capital on job performance. It helped discover new factors affecting job performance, challenging previous studies’ symmetrical regression relationship findings and enriching the relationship among three capitals in intelligent career theory. In practice, it assists businesses in believing that people with low career capital can still achieve excellent job performance, as well as provides evidence for the company on how to attach importance to the three capitals.

Therefore, by challenging the research using traditional regression analysis, the innovation of this study is to find the configuration effect of three capitals on job performance and to explore the causal asymmetry among variables.



Theoretical background


Job performance

Job performance includes task performance and contextual performance (Tong, 2018). Task performance is affected by knowledge, experience, and job proficiency, and it emphasizes the completion of the specified task of the job description, which is part of the formal reward system (Tong, 2018). Contextual performance is mainly affected by motivation and personality factors. It emphasizes that employees should have a high degree of enthusiasm, the ability to implement the organizational system strictly, and the initiative to complete work beyond their posts and help others realize their work (Singh, 2019). However, contextual performance is usually not part of the formal reward system. Contextual performance emphasizes that employees do not directly participate in production or service activities but constitute psychological and social backgrounds in the organization (Budhiraja, 2021). Contextual performance promotes task performance and improves the effectiveness of the whole organization in achieving goals (Jannesari et al., 2021).



Intelligent career theory

The intelligent career theory was first proposed to fight against boundaryless careers (Beigi et al., 2018). According to Beigi et al. (2018), the three core competencies of intelligent enterprises (i.e., the company’s “knowing-how,” social network, and organizational culture) require employees to develop “knowing-how” career capital, “knowing-whom” career capital, and “knowing-why” career capital.

“Knowing-how” refers to employees knowledge, skills, and abilities (Beigi et al., 2018), answers the question of “how do you work,” and reflects the situation of personal human capital (Parker et al., 2009). “Knowing-whom” refers to internal and external interpersonal contacts that aid the company’s social networking efforts (Beigi et al., 2018). “Knowing-whom” is a response to the question of “whom do you work with,” reflecting the individual’s social capital (Parker et al., 2009). “Knowing-why” answers the question of “why do you work,” taking into account personal motivation, identity, personality, interests, and values (Parker et al., 2009; Beigi et al., 2018), and reflects the state of positive psychological capital within individuals (Parker et al., 2009; Beigi et al., 2018).

According to intelligent career theory, employees’ human capital, social capital, and psychological capital are the three core vocational abilities for employees to be competent for their occupations and achieve core competitive advantages for their careers (Luthans et al., 2015). As individual competitive advantages, human capital, social capital, and psychological capital can achieve high job performance (Luthans et al., 2015).



Human capital and job performance

Human capital is an economic concept that emphasizes that people, as a type of capital, have a more significant potential for appreciation than physical capital (e.g., money) (Goldin, 2016). Human capital includes explicit and implicit human capital (Luthans et al., 2015). Explicit human capital refers to the external components that make up the value of human capital and can be measured using standard methods like education and service length (Luthans et al., 2015). Implicit human capital refers to employees’ knowledge, experience, creativity, and value system (Luthans et al., 2015). Implicit human capital is more original and fundamental than explicit human capital, and it is the wellspring of innovation performance and the cornerstone of all explicit knowledge (Luthans et al., 2015).

In a meta-analysis, Ng and Feldman (2009) discovered that education level could predict creativity and task performance. Ke et al. (2010) found that human capital composed of theoretical knowledge, work experience, and professional skill level had good predictive validity for task performance and contextual performance. Furthermore, Imran and Atiya (2020) found that a high-performance work system enhanced job performance through the mediation of human capital.



Social capital and job performance

Social capital reflects a reciprocal benefit relationship. With the help of this social relationship, individuals can utilize other external resources such as information and knowledge to make up for the lack of resources (Tulin et al., 2018). Two fundamental indexes can quantify social capital: one that reflects individual social network structure, such as network size, network quality, and relationship quality (Lin, 2017). The other measures how individuals utilize social relationships, such as mobilized social capital (Lin, 2017).

Rich social capital is essential to work since employees’ job is directly or indirectly tied to others. Employees must frequently communicate and collaborate effectively with leaders, coworkers, and subordinates to complete work. Individuals with rich social capital are more likely to receive outside assistance. According to the theory of social exchange and social norms, individuals with rich social capital will be more helpful and have more work enthusiasm and dedication to repay others’ support and keep social networks alive (Wang et al., 2019). As a result, rich social capital helps to improve task performance and contextual performance. Ke et al. (2010) also found that social capital can effectively improve employee task and contextual performance.



Psychological capital and job performance

Psychological capital is a measurable, developable, and motivating individual positive mental capacity that contributes to job performance (Luthans et al., 2015). Psychological capital is generally a four-dimensional model, including self-confidence, optimism, resiliency, and hope (Luthans et al., 2015). Under the Chinese organizational situation, Ke et al. (2009) compiled a scale of Chinese psychological capital, broadening the meaning of psychological capital and dividing psychological capital into task-oriented psychological capital and guanxi-oriented psychological capital.

Through meta-analysis, Avey et al. (2011) found that psychological capital can effectively improve employees’ job performance. Through longitudinal studies, Peterson et al. (2011) discovered that psychological capital can continue to impact job performance over time positively. Furthermore, numerous studies have discovered that psychological capital can boost academic performance (Martínez et al., 2019), firm performance (Grözinger et al., 2022), creative performance (Ozturk and Karatepe, 2019), and nursing performance (Nasurdin et al., 2018; Ozturk and Karatepe, 2019).



Configuration effect of human, social, and psychological capital on job performance

Individual career competitiveness, human capital, social capital, and psychological capital are conducive to improving job performance, according to intelligent career theory (Parker et al., 2009). Human capital includes explicit human capital (e.g., education level) and implicit human capital (e.g., internal knowledge and skills) (Luthans et al., 2015). Social capital includes interpersonal and group relationships, potential groups, community resources, and social structures (Luthans et al., 2015). Psychological capital emphasizes positive psychological qualities, including self-confidence, optimism, resiliency, and hope (Luthans et al., 2015).

Previous studies have shown human capital (Huang et al., 2020), social capital (Clausen et al., 2019; Yen et al., 2020), and psychological capital (Ali et al., 2022; Qasim et al., 2021) can positively improve job performance, respectively. Ke et al. (2010) and Huang et al. (2020) used regression analysis to examine the simultaneous effect of three capitals on job performance. Moreover, Ke et al. (2010) found that psychological capital had the most significant impact on employees’ task performance and contextual performance, followed by social and human capital. Huang et al. (2020) revealed that psychological capital significantly impacted hotel employees’ self-rated job performance, followed by explicit human and social capital. However, only explicit human capital could increase other-rated job performance significantly.

Multiple regression analysis was previously used in research, which presupposes that independent variables are independent of one another and that there is causal symmetry between variables (Rihoux and Ragin, 2008). Based on these hypotheses, human capital, social capital, and psychological capital affect job performance independently. Furthermore, the effects of three capitals on job performance do not have the phenomenon of “the same for different fruit” and “all roads lead to Rome.” Nevertheless, in essence, the relationship between human capital, social capital, and psychological capital does not accord with the hypotheses of multiple regression.

Firstly, there is a conceptual overlap among the three capitals. For example, moral meanings (e.g., norms, values, and integrity) are included in social capital (Luthans et al., 2015), while morality is also the spiritual level of human capital (Wang, 2018). Furthermore, trust in social capital (Luthans et al., 2015) and modesty in psychological capital (Ke et al., 2009) are linked to good interpersonal relationships.

Secondly, the three capitals are interdependent. There is a pairwise correlation and a complex synergistic mechanism among the three capitals (Beigi et al., 2018). Psychological capital can promote social capital formation through the contagion effect, while social capital can strengthen employees’ psychological capital by solidifying employees’ psychological contracts (Zhang and Wu, 2009). Furthermore, psychological capital influences an individual’s subjective career success via the mediation of human and social capital (Zhou et al., 2015). More human capital facilitates forming more interpersonal relationships (Parker and Arthur, 2015). Task-oriented psychological capital and guanxi-oriented psychological capital interact with organizational commitment (Ke and Sun, 2014), work engagement, and subjective well-being (Ke et al., 2015). Guanxi-oriented psychological capital contributes to the buildup of social capital by removing barriers to long-term interpersonal relationships, open communication, knowledge exchange, and continual feedback (Luthans et al., 2015). Moral capital is the spiritual level of human capital. The improvements in moral capital may foster an enterprising spirit (psychological capital) and harmonious cooperation among people (social capital and guanxi-oriented psychological capital) (Wang, 2018).

Furthermore, multiple regression analysis assumes causal symmetry among variables, not accounting for the fact that three capitals affect job performance with multiple conjunctural causation (Rihoux and Ragin, 2008). For example, Huang et al. (2020) found that high explicit human capital (e.g., education level and length of service) led to high job performance, and low explicit human capital led to low job performance. However, in the actual workplace, low explicit human capital can also result in high job performance. Thus, the causal symmetry assumption of multiple regression analysis ignores the multiple conjunctural causation, causing the deviation between results and reality and eventually misleading the management practice.

To explore the causal complexity among variables, fuzzy-set qualitative comparative analysis (fsQCA) ignores some core assumptions of traditional regression, such as independence between prediction variables, homogeneity of analysis units, constancy, and causal symmetry. FsQCA emphasizes the multiple conjunctural causation, which is non-linear and non-constant. It highlights the phenomenon of “all roads lead to Rome,” the complex configuration of antecedent conditions, and the diverse characteristics. FsQCA can detect the set relationship between configuration and outcome variable, allowing it to overcome the above defects associated with multiple regressions (Rihoux and Ragin, 2008). If there are numerous contradicting configurations, the theory or hypothesis should be dismissed (Rihoux and Ragin, 2008).

Therefore, this study used fsQCA to investigate the complicated set relationship and asymmetric causation among three capitals and job performance from a configuration perspective, which was different from previous research. In theory, it is possible to overcome the limitations of previous research and enrich the content of intelligent career theory by discovering the causal complexity. In practice, it is helpful for employers and employees to adopt more targeted investment strategies for three capitals and to obtain the maximum performance improvement through the lowest resource investment cost.




Materials and methods


Participants and procedure

The participants were selected by convenient sampling and came from 26 enterprises in nine provinces of China, involving 13 industries such as aquaculture, new energy, and food processing. Distribute paper self-report questionnaire on site.

This study set some anti-counterfeiting items, such as “Please directly select “fully agree.”” If the item was selected incorrectly, it would be regarded as invalid data. Moreover, questionnaires with regular answers and too many missing values were also regarded as invalid data. Among 648 distributed questionnaires, 458 valid questionnaires were recovered, with an effective rate of 70.68%.



Human capital questionnaire

The Human Capital Questionnaire is a three-item scale created by Ke et al. (2010). The responses to statements are rated on a 6-point Likert scale. Cronbach’s α for the scale was 0.89.



Social capital scale

The Social Capital Scale is a 23-item scale created by Wang and Long (2009). The scale has two subscales: accessed social capital and mobilizing social capital, whereas the former includes network size, network diversity, and social source. Mobilized social capital includes relatives’ career sponsorship, friends’ career sponsorship, and acquaintances’ career sponsorship (Wang and Long, 2009). The responses to statements are rated on a 6-point Likert scale. Cronbach’s αs for the total scale and subscales were 0.95, 0.92, and 0.94, respectively. Using confirmatory factor analysis (CFA) to test construct validity, χ2/df = 3.53, TLI = 0.92, CFI = 0.93, RMSEA = 0.07, RMR = 0.051, GFI = 0.87, PNFI = 0.72.



Chinese psychological capital scale

The Chinese Psychological Capital Scale is a 40-item scale created by Ke et al. (2009). The scale has two subscales: task-oriented psychological capital and guanxi-oriented psychological capital. Task-oriented psychological capital includes self-confidence and courage, optimism and hope, the spirit of enterprise and diligence, resiliency and perseverance. Guanxi-oriented psychological capital includes toleration and forgiveness, respect and courtesy, modesty and prudence, thankfulness and dedication (Ke et al., 2009). The responses to statements are rated on a 6-point Likert scale. Cronbach’s αs for the total scale and subscales were 0.96, 0.94, and 0.93, respectively. Using CFA to test construct validity, χ2/ df = 2.310, TLI = 0.91, CFI = 0.92, RMSEA = 0.05, RMR = 0.05, GFI = 0.85, PNFI = 0.77.



Job performance scale

The Job Performance Scale is a 10-item scale created by Van Scotter (2000). The scale has two subscales: task performance and contextual performance. The responses to statements are rated on a 5-point Likert scale. Cronbach’s αs for the total scale and subscales were 0.91, 0.87, and 0.88, respectively. Using CFA to test construct validity, χ2/df = 5.60, TLI = 0.92, CFI = 0.94, RMSEA = 0.10, RMR = 0.04, GFI = 0.91, PNFI = 0.70.



Statistical analysis

Fuzzy-set qualitative comparative analysis is based on Boolean logic analysis and can only deal with fuzzy-set membership scores between 0 and 1. The fuzzy membership score “1” represents “completely belonging to a set,” “0” represents “completely not belonging to a set,” and “0.5” is the maximum fuzzy point when evaluating whether a case belongs to or does not belong to a set.

Since the Likert scale data does not meet the conditions for Boolean logistic analysis, the score was calibrated by fsQCA 3.1, and the raw data were converted into collective data between 0 and 1. The human capital scale, social capital scale, and Chinese psychological capital scale were scored by Likert 6-point, so “1” was defined as complete non-membership, “6” as complete membership, and “3.5” as the maximum fuzzy point. The job performance scale was scored by 5-point Likert, where “1” was defined as complete non-membership, “5” as complete membership, and “3” as the maximum fuzzy point. Through the setting of three thresholds, the scale score was converted into a fuzzy membership degree between 0 and 1. Then, calculate the fuzzy intersection of task performance * contextual performance through the ‘fuzzy and’ statement (“*” represents logic “and”). The fsQCA3.1 software was used to analyze the necessity of antecedent conditions, construct the truth table, and perform a standard analysis of antecedent configuration.




Results


Descriptive and correlations analysis

The results of descriptive statistics and correlation analysis are shown in Table 1. A significant positive correlation was found between the variables, indicating an interaction between them. On this basis, the configuration effects of the three capitals on job performance were investigated.


TABLE 1    Descriptive statistics and correlation analysis of variables.

[image: Table 1]



Necessity analysis

The necessity of each antecedent condition to the outcome variable was analyzed (Table 2). When the job performance was high, the consistencies of high task-oriented and guanxi-oriented psychological capital were always in the range of 0.92-0.98 (>0.9). It showed that high psychological capital is necessary to achieve high job performance. The consistency of other antecedent conditions was <0.9, which did not constitute a necessary condition.


TABLE 2    Necessity analysis of antecedent conditions for job performance.

[image: Table 2]



Configurations for job performance

Fuzzy-set qualitative comparative analysis 3.1 incorporated various antecedent conditions into standard analysis to analyze the configuration solutions affecting job performance. Since the sample size was 458, the frequency threshold was set to 3 (Fiss, 2011). Since the consistency of all truth table rows was >0.8, and the PRI consistency (Proportional Reduction in Inconsistency) was >0.75, each configuration had a strong subset relationship with the outcome variable, so configuration could not be further filtered. Thus, the natural breaks of consistency and PRI consistency were considered. The truth table row under the slightest natural break was coded as 0 to retain more truth table rows. Considering the standard analysis results, as the conclusion obtained by the intermediate solution was more enlightening and universal than the complex and parsimonious solutions, the results of the intermediate solution were listed.

The results in Table 3 showed that the antecedent configuration for high task performance included four combinations, with an overall consistency of 0.98 and an overall coverage rate of 0.81, which indicated that the overall configuration provided a convincing explanation for the results. The four configurations were as follows: configuration A (non-high accessed social capital * high task-oriented psychological capital * high guanxi-oriented psychological capital), configuration B (non-high mobilized social capital * high task-oriented psychological capital * high guanxi-oriented psychological capital), configuration C (high human capital * high task-oriented psychological capital * high guanxi-oriented psychological capital), and configuration D (high human capital * non-high accessed social capital * non-high mobilized social capital * high task-oriented psychological capital). The consistency of the four configurations was 0.99, which indicated that with this configuration, the case had a 99% probability of achieving high task performance. Configuration C’s unique coverage was 0.30, indicating that 30% of the cases could only be explained by configuration C. Configuration C had the broadest raw and unique coverage, indicating that configuration C explained the largest number of cases and was the most critical path to achieving high task performance. On the contrary, configuration D had the least raw coverage, reflecting that it explained the minor cases and was a secondary factor in achieving high task performance.


TABLE 3    Configurations for achieving high task performance.

[image: Table 3]

The results in Table 4 showed that the antecedent configuration of contextual performance included three combinations; the overall consistency was 0.98, and the overall solution coverage was 0.81, which indicated that the overall configuration provided a convincing explanation of the results. The three configurations were: configuration E (high accessed social capital * high task-oriented psychological capital * high guanxi-oriented psychological capital), configuration F (high mobilized social capital * high task-oriented psychological capital * high guanxi-oriented psychological capital), and configuration G (high human capital * non-high accessed social capital * non-high mobilized social capital * high task-oriented psychological capital). The consistencies of the three configurations were 0.99, 0.98, and 0.99, respectively, indicating that when the configuration existed, the cases had 99, 98, and 99% possibilities to achieve high contextual performance, respectively. Configurations E and F’s raw coverage was equal, and configuration F’s unique coverage was slightly larger than that of configuration E. Thus, configuration F had a slightly more significant effect on high task performance than configuration E. Configuration G had the least raw coverage, indicating that configuration G explained fewer cases and was a secondary factor achieving high contextual performance.


TABLE 4    Configurations for the achievement of high contextual performance.

[image: Table 4]

The results in Table 5 showed that the antecedent configuration of job performance (i.e., task performance * contextual performance) included three combinations. The three configurations were: configuration H (high accessed social capital * high task-oriented psychological capital * high guanxi-oriented psychological capital), configuration I (high mobilized social capital * high task-oriented psychological capital * high guanxi-oriented psychological capital), and configuration J (high human capital * non-high accessed social capital * non-high mobilized social capital * high task-oriented psychological capital). The antecedent configurations of job performance (i.e., task performance * contextual performance) were the same as that of contextual performance, and the coverage and consistency of each configuration and the total were almost the same.


TABLE 5    Configurations for the achievement of high contextual performance * high contextual performance.

[image: Table 5]

By fitting the sample data, the X-Y plots of 10 configurations where high task performance, high contextual performance, and high task performance * high contextual performance were achieved were obtained, as shown in Figures 1–3. Figures 1–3 showed that when the membership degree of condition configuration was high, it could produce high job performance; When the membership degree of condition configuration was low, it could also produce high job performance. Therefore, there was a causal asymmetry between condition configuration and high job performance, which could not be obtained by traditional regression analysis.
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FIGURE 1
Fuzzy subset relation diagrams for Configurations A–D, and task performance.



[image: image]

FIGURE 2
Fuzzy subset relation diagrams for Configurations E–G, and contextual performance.
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FIGURE 3
Fuzzy subset relation diagrams for Configurations H–J, and task performance * contextual performance.





Discussion


Configurations to achieve high job performance

High task-oriented psychological capital and high guanxi-oriented psychological capital are the necessary conditions affecting high job performance, thus suggesting that high psychological capital is the most critical factor for high job performance. It is consistent with Ke et al. (2010) and Xu et al. (2021), who argued that psychological capital is the most critical factor influencing job performance and well-being. High task-oriented psychological capital was found in all antecedent configurations of high job performance, reflecting the task-oriented psychological capital as a necessary condition to achieve high job performance. Although high guanxi-oriented psychological capital was necessary for high job performance, its consistency did not reach 1. So, even if guanxi-oriented psychological capital is very important, it can not necessarily exist in configurations D and G. Thus, high task-oriented psychological capital has a greater effect on high job performance than high guanxi-oriented psychological capital. Compared with high guanxi-oriented psychological capital, the achievement of high job performance was found to depend more on high task-oriented psychological capital.

Among the four antecedent configurations of high task performance, the raw coverage of configurations A and B was equal, and configuration A’s unique coverage was slightly more significant than configuration B’s. It indicated that compared with mobilized social capital, psychological capital could better compensate for lacking accessed social capital on high task performance. It is supported by correlation analysis, which found that accessed social capital and task performance had a higher correlation coefficient than mobilized social capital and task performance. Configuration A, B, and C showed that with high task-oriented psychological capital and high guanxi-oriented psychological capital, high human capital made the unique coverage of configuration C much more significant than other configurations. Even if high mobilized social capital was found in configuration A and high accessed social capital was found in configuration B, the coverage of configuration A and B was lower than configuration C, indicating that high human capital has a more significant role in high task performance than high social capital. Configuration C and D showed that the effect of high human capital on high task performance could only be exerted when task-oriented psychological capital is high. So, the effect of high human capital on high task performance depends on high task-oriented psychological capital, not high guanxi-oriented psychological capital. At the same time, the four configurations showed that the absence of social capital could also achieve high task performance, reflecting causal asymmetry.

Among the antecedent configurations of high contextual performance, configurations E and F showed that even if human capital is lacking, as long as social capital and psychological capital are high, and it could lead to high contextual performance. Configuration E and F’s raw coverage was equal, and configuration F’s unique coverage was slightly more significant than configuration E’s. Thus, the effect of high mobilized social capital on high contextual performance was slightly greater than that of high accessed social capital. However, the results of correlation analysis showed that the correlation coefficient between social capital and contextual performance was more significant than that between accessed social capital and contextual performance. This difference was related to the fact that correlation analysis did not consider asymmetric causality. Configuration G showed that when both kinds of social capital were lacking, high contextual performance could be achieved as long as human capital and task-oriented psychological capital were high. Configurations E, F, and G showed that high contextual performance could also be achieved with the lack of social capital. Nonetheless, the number of cases lacking the two types of social capital was small. Moreover, high task-oriented psychological capital is a more important factor affecting high contextual performance. The impact of high guanxi-oriented psychological capital on high contextual performance depends on social capital. In three configurations, when task-oriented psychological capital was high, even if guanxi-oriented psychological capital was high, human capital made the coverage of configuration G lower than configurations E and F of high social capital. It indicated that the effect of human capital on contextual performance was smaller than social capital. It is consistent with the findings of Ke et al. (2010), suggesting that social capital had a more significant effect on contextual performance than human capital.

By taking the fuzzy intersection of task performance * contextual performance, configurations E, F, and G were still the antecedent configurations when the two kinds of job performance were both achievings. Therefore, configurations E, F, and G were not only the configuration to achieve high contextual performance but also the configuration to achieve two kinds of job performance simultaneously.

The two kinds of social capital could be lacking in the antecedent configurations of high task performance but exist in several antecedent configurations of high contextual performance. Thus, compared with high task performance, the achievement of high contextual performance was more dependent on social capital. It is consistent with the correlation coefficient, i.e., although the correlation coefficients between task performance and two types of social capital reached a significant level, they were lower than the correlation coefficients between contextual performance and two types of social capital.



Management implications

Managers should recognize that even if employees have low career capital, they can still achieve high job performance. It requires managers to invest in employees’ three capitals to improve job performance most effectively.

Employers and employees should focus on investing in psychological capital, especially task-oriented psychological capital, and cultivate the positive qualities of self-confidence and courage, optimism and hope, the spirit of enterprise and diligence, resiliency, and perseverance. When improving task performance, it is necessary to focus on psychological capital, human capital, and social capital, respectively; when improving contextual performance, it is necessary to pay attention to psychological capital, social capital, and human capital, respectively. When the two dimensions of job performance are not distinguished, human capital and social capital, as well as accessed social capital and mobilized social capital, should be considered equally important.




Conclusion

(1) Human capital, social capital, and psychological capital affect job performance in the form of configuration, and there is causal asymmetry. High psychological capital is the most critical factor in achieving high job performance. The antecedent configurations of high contextual performance are the same as when both performances are high. (2) The effect of high human capital on high task performance is greater than that of high social capital and depends on high task-oriented psychological capital. Compared with mobilized social capital, high psychological capital can make up more for the lack of accessed social capital on high task performance. (3) The Impact of high social capital on high contextual performance is more significant than that of high human capital. The impact of high mobilization social capital on high contextual performance is slightly more significant than that of high exposure social capital. In the case of high psychological capital and lack of human capital, high contextual performance can be produced in accessed social capital or high mobilization social capital. High human capital and high task-oriented psychological capital can achieve high contextual performance. Moreover, the influence of high guanxi-oriented psychological capital on high contextual performance depends on high social capital.



Data availability statement

The original contributions presented in this study are included in the article/Supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving human participants were reviewed and approved by Department of Psychology and Institute of Applied Psychology, Shanxi Normal University. The patients/participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



Author contributions

QX and ZH contributed to conceptualization, data collection and analysis, and writing. The first draft of the manuscript was written by QX and CZ. All authors commented on previous versions of the manuscript and read and approved the final manuscript.



Funding

This work was supported by the College Teaching Reform and Innovation Project of Shanxi Province (General Project) (Grant No. J2021276).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyg.2022.938875/full#supplementary-material



References

Ali, I., Khan, M. M., Shakeel, S., and Mujtaba, B. G. (2022). Impact of psychological capital on performance of public hospital nurses: the mediated role of job embeddedness. Public Organ. Rev. 22, 135–154. doi: 10.1007/s11115-021-00521-9

Avey, J. B., Reichard, R. J., Luthans, F., and Mhatre, K. H. (2011). Meta-analysis of the Impact of positive psychological capital on employee attitudes, behaviors, and performance. Hum. Resourc. Dev. Q. 22, 127–152. doi: 10.1002/hrdq.20070

Beigi, M., Shirmohammadi, M., and Arthur, M. (2018). Intelligent career success: the case of distinguished academics. J. Vocat. Behav. 107, 261–275. doi: 10.1016/j.jvb.2018.05.007

Budhiraja, S. (2021). Can continuous learning amplify employees’ change-efficacy and contextual performance? Evidence from post-merger Indian organization. Int. J. Manpower 42, 1144–1158. doi: 10.1108/IJM-05-2020-0208

Clausen, T., Meng, A., and Borg, V. (2019). Does social capital in the workplace predict job performance, work engagement, and psychological well-being? A prospective analysis. J. Occup. Environ. Med. 61, 800–805. doi: 10.1097/JOM.0000000000001672

Dickmann, M., Suutari, V., Brewster, C., Mäkelä, L., Tanskanen, J., and Tornikoski, C. (2018). The career competencies of self-initiated and assigned expatriates: assessing the development of career capital over time. Int. J. Hum. Resour. Manag. 29, 2353–2371. doi: 10.1080/09585192.2016.1172657

Ehsan, A., Klaas, H. S., Bastianen, A., and Spini, D. (2019). Social capital and health: a systematic review of systematic reviews. SSM Popul. Health 8:100425. doi: 10.1016/j.ssmph.2019.100425

Fiss, P. C. (2011). Building better causal theories: a fuzzy set approach to typologies in organization research. Acad. Manag. J. 54, 393–420. doi: 10.5465/amj.2011.60263120

Goldin, C. (2016). “Human capital,” in Handbook of Cliometrics, eds C. Diebolt and M. Haupert (Heidelberg: Springer Verlag), 55–86. doi: 10.1007/978-3-642-40406-1_23

Grözinger, A. C., Wolff, S., Ruf, P. J., and Moog, P. (2022). The power of shared positivity: organizational psychological capital and firm performance during exogenous crises. Small Bus. Econ. 58, 689–716. doi: 10.1007/s11187-021-00506-4

Huang, S. S., Yu, Z., Shao, Y., Yu, M., and Li, Z. (2020). Relative effects of human capital, social capital and psychological capital on hotel employees’ job performance. Int. J. Contemp. Hospital. Manag. 33, 490–512. doi: 10.1108/IJCHM-07-2020-0650

Imran, R., and Atiya, T. M. S. (2020). The role of high-performance work system and human capital in enhancing job performance. World J. Entrepreneursh. Manag. Sustain. Dev 16, 195–206. doi: 10.1108/WJEMSD-09-2019-0074

Jannesari, M. T., Wang, Z., Zheng, J., Xie, W., Lai, Q., and Wu, L. (2021). The role of extraversion and openness on host country nationals’ task performance and contextual performance at work. Psychol. Res. Behav. Manag. 14, 169–183. doi: 10.2147/PRBM.S292957

Ke, J. L., and Sun, J. M. (2014). The effects of employee’s psychological capital on job satisfaction, organizational commitment, and turnover intention. Res. Econ. Manag. 121–128.

Ke, J. L., Sun, J. M., and Li, Y. R. (2009). Psychological capital: chinese indigenous scale’s development and its validity comparison with the western scale. Acta Psychol. Sin. 41, 875–888. doi: 10.3724/SP.J.1041.2009.00875

Ke, J. L., Sun, J. M., Shi, J. T., and Gu, Q. X. (2010). The impact of human, social, and psychological capital on job performance: total effect, respective effect, and moderators. J. Industr. Engineer. Manag. 24, 29–35.

Ke, J. L., Wu, D., and Sun, J. M. (2015). The impact of psychological capital on job involvement, subjective well-being, and silence behavior: interaction effect and effect comparison. Stud. Psychol. Behav. 13, 804–810.

Li, Z., Yu, Z., Huang, S. S., Zhou, J., Yu, M., and Gu, R. (2021). The effects of psychological capital, social capital, and human capital on hotel employees’ occupational stress and turnover intention. Int. J. Hospital. Manag. 98:103046. doi: 10.1016/j.ijhm.2021.103046

Lin, N. (2017). “Building a network theory of social capital,” in Social capital, eds N. Lin, , K. Cook, and R. S. Burt (Abingdon: Routledge), 3–28. doi: 10.4324/9781315129457-1

Luthans, F., Youssef, C. M., and Avolio, B. J. (2015). Psychological Capital and Beyond. Oxford: Oxford University Press.

Martínez, I. M., Youssef-Morgan, C. M., Chambel, M. J., and Marques-Pinto, A. (2019). Antecedents of academic performance of university students: academic engagement and psychological capital resources. Educat. Psychol. 39, 1047–1067. doi: 10.1080/01443410.2019.1623382

Nasurdin, A. M., Ling, T. C., and Khan, S. N. (2018). The role of psychological capital on nursing performance in the context of medical tourism in Malaysia. Int. J. Bus. Soc. 19, 748–761.

Ng, T. W., and Feldman, D. C. (2009). How broadly does education contribute to job performance? Pers. Psychol. 62, 89–134. doi: 10.1111/j.1744-6570.2008.01130.x

Nolzen, N. (2018). The concept of psychological capital: a comprehensive review. Manag. Rev. Q. 68, 237–277. doi: 10.1007/s11301-018-0138-6

Ozturk, A., and Karatepe, O. M. (2019). Frontline hotel employees’ psychological capital, trust in organization, and their effects on nonattendance intentions, absenteeism, and creative performance. J. Hospital. Market. Manag. 28, 217–239. doi: 10.1080/19368623.2018.1509250

Parker, P., and Arthur, M. B. (2015). “Intelligent career card sort®,” in Career Assessment, eds M. McMahon and M. Watson (Rotterdam: SensePublishers), 161–168. doi: 10.1007/978-94-6300-034-5_19

Parker, P., Khapova, S. N., and Arthur, M. B. (2009). The intelligent career framework as a basis for interdisciplinary inquiry. J. Vocat. Behav. 75, 291–302. doi: 10.1016/j.jvb.2009.04.001

Peterson, S. J., Luthans, F., Avolio, B. J., Walumbwa, F. O., and Zhang, Z. (2011). Psychological capital and employee performance: a latent growth modeling approach. Pers. Psychol. 64, 427–450. doi: 10.1111/j.1744-6570.2011.01215.x

Pryor, R., and Bright, J. (2018). “Careers as fractal patterns: the chaos theory of careers perspective,” in Contemporary Theories of Career Development, eds N. Arthur and M. McMahon (Milton Park: Routledge), 135–152. doi: 10.4324/9781315276175-12

Qasim, M., Irshad, M., Majeed, M., and Rizvi, S. T. H. (2021). Examining Impact of Islamic work ethic on task performance: mediating effect of psychological capital and a moderating role of ethical leadership. J. Bus. Ethics 1–13. Online ahead of print, doi: 10.1007/s10551-021-04916-y

Rihoux, B., and Ragin, C. C. (2008). Configurational Comparative Methods: Qualitative Comparative Analysis (QCA) and Related Techniques. Thousand Oaks, CA: Sage Publications. doi: 10.4135/9781452226569

Singh, S. K. (2019). Territoriality, task performance, and workplace deviance: empirical evidence on role of knowledge hiding. J. Bus. Res. 97, 10–19. doi: 10.1016/j.jbusres.2018.12.034

Tian, X. Z., and Zuo, X. Y. (2013). The synergic effects of human, social and psychological capital on hotel employee performance and organizational commitment. Tourism Tribune 28, 118–124.

Tong, L. (2018). Relationship between meaningful work and job performance in nurses. Int. J. Nurs. Pract. 24:e12620. doi: 10.1111/ijn.12620

Tulin, M., Lancee, B., and Volker, B. (2018). Personality and social capital. Soc. Psychol. Q. 81, 295–318. doi: 10.1177/0190272518804533

Van Scotter, J. R. (2000). Relationships of task performance and contextual performance with turnover, job satisfaction, and affective commitment. Hum. Resour. Manag. Rev. 10, 79–95. doi: 10.1016/S1053-4822(99)00040-6

Wang, T., Long, L., Zhang, Y., and He, W. (2019). A social exchange perspective of employee–organization relationships and employee unethical pro-organizational behavior: the moderating role of individual moral identity. J. Bus. Ethics 159, 473–489. doi: 10.1007/s10551-018-3782-9

Wang, X. (2018). The Theory of Moral Capital. Singapore: Springer. doi: 10.1007/978-981-13-0478-1

Wang, Z. J., and Long, L. R. (2009). Mechanism of social capital on chinese employees’ career success. Manag. Rev. 21, 30–39.

Xu, Q., Guo, C., Yu, K., Wang, A., Liu, J. Y., and Mei, L. (2021). Influence of psychological capital, social capital, and human capital on employee’s well-being: the moderating effect of task uncertainty. China J. Health Psychol. 29, 71–76.

Yen, Y. S., Chen, M. C., and Su, C. H. (2020). Social capital affects job performance through social media. Industrial Manag. Data Syst. 120, 903–922. doi: 10.1108/IMDS-09-2019-0473

Zhang, F. H., and Wu, W. (2009). Research on synergic effect among psychological capital, human capital, and social capital. Econ. Manag. J. 7, 155–161.

Zhou, W. X., Xin, X., Pan, J. Z., and Xie, B. G. (2015). Career success capitalism: construct a comprehensive codel of factors affecting career success at the individual level. Hum. Resour. Dev. China 38–45.



OPS/xhtml/nav.xhtml




Contents





		Cover



		Human capital, social capital, psychological capital, and job performance: Based on fuzzy-set qualitative comparative analysis



		Introduction



		Theoretical background



		Job performance



		Intelligent career theory



		Human capital and job performance



		Social capital and job performance



		Psychological capital and job performance



		Configuration effect of human, social, and psychological capital on job performance









		Materials and methods



		Participants and procedure



		Human capital questionnaire



		Social capital scale



		Chinese psychological capital scale



		Job performance scale



		Statistical analysis









		Results



		Descriptive and correlations analysis



		Necessity analysis



		Configurations for job performance









		Discussion



		Configurations to achieve high job performance



		Management implications









		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		Supplementary Material



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Psychology

Human capital, social capital,
psychological capital, and job
performance: Based on
fuzzy-set qualitative
comparative analysis












OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Psychology







OPS/images/fpsyg-13-938875-t001.jpg
Variable

Human capital

Accessed social capital

Mobilized social capital
Task-oriented psychological capital
Guanxi-oriented psychological capital
Task performance

Contextual performance

**p <0.01.

x|

4.12
3.90
391
4.75
4.79
422
4.12

1.07
0.93
0.97
0.70
0.60
0.59
0.65

0.45%*
0.36**
0.38**
0.32%*
0.38**
0.43**

0.80**
0.48**
0.46**
0.25**
0.43**

0.44**
0.47%*
0.19**
0.41%*

0.76**
0.50**
0.56**

0.43**
0.53**

0.68**





OPS/images/fpsyg-13-938875-t003.jpg
Number  Configuration Raw

coverage
A Non-high accessed social capital 0.46
*High task-oriented psychological capital
*High guanxi-oriented psychological capital
B Non-high mobilized social capital 0.46
*High task-oriented psychological capital
*High guanxi-oriented psychological capital
4] High human capital 0.73
*High task-oriented psychological capital
*High guanxi-oriented psychological capital
D High human capital 0.35

*Non-high accessed social capital
*Non-high mobilized social capital
*High task-oriented psychological capital

The antecedent conditions that do not appear in the configuration can exist or not exist simultaneously. The symbol

Unique
coverage
0.02

0.01

0.30

Consistency Overall solution
coverage
0.99 0.81

0.99

0.99

o

represents logic “and”.

Overall solution
consistency

0.98





OPS/images/fpsyg-13-938875-t002.jpg
Antecedent condition High task performance High contextual High task performance * High

performance contextual performance
Consistency Coverage Consistency Coverage Consistency Coverage
High human capital 0.75 0.98 0.77 0.97 0.79 0.96
Non-high human capital 0.42 0.96 0.42 0.94 0.43 0.93
High accessed social capital 0.70 0.98 0.72 0.98 0.74 0.97
Non-high accessed social capital 0.47 0.97 0.47 0.95 0.49 0.94
High mobilized social capital 0.70 0.97 0.72 0.97 0.74 0.96
Non-high mobilized social capital 0.47 0.97 0.47 0.94 0.48 0.94
High task-oriented psychological capital 0.97 0.93 0.97 091 0.98 0.89
Non-high task-oriented psychological capital 0.16 0.99 0.17 0.99 0.17 0.98
High guanxi-oriented psychological capital 0.92 0.96 0.94 0.94 0.95 0.92
Non-high guanxi-oriented psychological capital 0.24 0.99 0.24 0.98 0.25 0.98

The bold values represent the relevant consistency and coverage results of the consistency conditions (i.e., task-oriented and guanxi-oriented psychological capital).





OPS/images/fpsyg-13-938875-t005.jpg
Number  Configuration Raw

coverage
H High accessed social capital 0.73
*High task-oriented psychological capital
*High guanxi-oriented psychological capital
I High mobilized social capital 0.73
*High task-oriented psychological capital
*High guanxi-oriented psychological capital
] High human capital 0:37

*Non-high accessed social capital
*Non-high mobilized social capital
*High task-oriented psychological capital

The antecedent conditions that do not appear in the configuration can exist or not exist simultaneously. The symbol

Unique
coverage
0.04

0.05

0.04

Consistency Overall solution
coverage
0.97 0.83

0.97

0.99

e

represents logic “and”.

Overall solution
consistency

0.96





OPS/images/fpsyg-13-938875-t004.jpg
Number  Configuration Raw

coverage
E High accessed social capital 0.72
*High task-oriented psychological capital
*High guanxi-oriented psychological capital
F High mobilized social capital 0.72
*High task-oriented psychological capital
*High guanxi-oriented psychological capital
G High human capital 0.36

*Non-high accessed social capital
*Non-high mobilized social capital
*High task-oriented psychological capital

The antecedent conditions that do not appear in the configuration can exist or not exist simultaneously. The symbol

Unique
coverage
0.04

0.05

0.04

Consistency Overall solution
coverage
0.99 0.81

0.98

0.99

e

represents logic “and”.

Overall solution
consistency

0.98





OPS/images/cross.jpg
@ Check for updates.





OPS/images/fpsyg-13-938875-g002.jpg
Membership degree of the outcome variable

Membership degree of the outcome variable

Configuration 3 Configuration

High accessed social capital High mobilized social capital
* high task-oriented psychological capital * high task-oriented psychological capital
* high guanxi-oriented psychological capital *high guanxi-oriented psychological capital
1.0 2 1.0
. . ':. e Qo ’ !' ‘c" C' [ 83“’:!!{!‘3"9! -g “‘. : .3. oo 3o o” o .:aooug:.g:::mg
® o0 oo oo ooo s s0e s 00 o -809 .. ° ... °0 000 © 00 o o
. es e o0 °0 o0 cemesses o S o © 0000 ©0000 OENNOSNES
08 B0 00000000000 OO SoBGIIBM OGS ® () 08 ® O (00 00000 OO0 OO0 000 O GiooodBeIIMIOIDM o
e e o 00: G000 000NN O NNNNBONNMINVWG g 00 00000 00 0 000 00 00 0000 (10 SO O
0.7 eo® oo 000 00O®D 00 Ooee ® oo 9 o7 e o o: ® © 0000 000 0 S 00 o0 0
° ® Wee o Svcoom o o ® o0 8 ™ eee o eeeee o0 0 o T
06 Y os
e o oo e o e o 4"9- o0 P N e
05 eee ¢ 0eses oo 0ee o0 %05 00 - BOoSes /00 > -
o. e ° L 8 ° ” oo e o Bl
04 51, 04
. : 2 e
03 B 803 e
o
e e we o L Fﬂ.g 0.2 e o c
0.1 D 01
>
0.0 0.0
S R, Rah . RS BAT TR, RO 00 01 02 03 04 05 06 07 08 09 10
Membership degree of antecedent conditions Membership degree of antecedent conditions

Configuration

High human capital
* non-high accessed social capital
* non-high mobilized social capital

* high task-oriented psychological capital

1.0
ummaﬂ“-e’sn - 4 8
oo e © )
09 e (@ o0 nooooo ee o o o
eocoOOBNBO(MICO OO 80 © o0 @ £
0.8 0 9 (MOSNUSS O © 0900 08I S O O
S00N0E0 )0 00 O YO WO o0
°
0.7 8 00 © VM VSO (00 000 00 o
e0 (B0 00 00 ©° o e o
0.6
o @ o oo o o0
05 w e o o e e o )
°
® e o oo
04
° e
03 °
0.2
° °
01
0.0

0.0 0.1 0.2 03 04 0.5 06 0.7 08 09 1.0

Membership degree of antecedent conditions





OPS/images/fpsyg-13-938875-g001.jpg
Membership degree of the outcome variable

Membership degree of the outcome variable

Configuration B Configuration

Non-high accessed social capital Non-high mobilized social capital
* high task-oriented psychological capital * high task-oriented psychological capital
* high guanxi-oriented psychological capital * high guanxi-oriented psychological capital
1.0 2 1.0
IurSatsGas se et aze se ey tege e o S eeusasmaiassss eneesede t o
09 ® (® 00 0 00 o0 .0.... . e @ 'g 09 e sIsesee ] LN LN Q..l.... 2
@ 00) (® 000000 00 00 0 S(RO(I(® .. Ll L]} = 00 2)0000 000 00 00 © 000 S00(e oW
08 00 2(0)(99)0000 00)00 00 200I(D O) © G000 W Q 08 see)(edi®)oRe 0O o(ee & Nim)ON ® LN
@ oo & o0 0o 0 e @ .... o g o0 00000 & o @ ',. 2 o
07 ® o 00 oo oo o%ee o e o m o % 07 ® see e oo ode o o eoe B
we e o o® o eo@m e o o o 2 g e o ] e o LR LN N LN B N 2
06 = 06
° eecee o o % o e ® o0 (o0 ° e o @
S
05 ® o0 0o 0 00 o o0 oo E 8 05 ° w 00 ¢ oooe®e o
&h
0.4 & 4 04 -~
o ° = ° °
03 'ﬁ 03
k7]
o e °
02 g o2
=
0.1 0.1
0.0 00
00 01 02 03 04 05 06 07 08 09 10 00 01 02 03 04 05 06 07 08 09 10
Membership degree of antecedent conditions Membership degree of antecedent conditions
Configuration
Configuration D
High human capital
High human capital
* non-high accessed social capital
* high task-oriented psychological capital
* non-high mobilized social capital
* high guanxi-oriented psychological capital
* high task-oriented psychological capital
1.0 1.0
L
§ | 28 0T Y et e s es e UGes s 80 oepe oo
02 - - - o O 06 NGO GG 6 E 0.9 .o ::.n::::».: o o TR o0 : s e o
® . . oo S Ee swmEn .o a @00 MONINNE (OO0 &) (@0 o 000
08 L e o o a L e @ (900 & MO0 (0 0 :; (@ 9)909NEN)S)) 99)0NS(SSSS 080 © O
e's % o . |- e e = o e emoe®eo 00 ® woe
0.7 . 8 ' AL R § 07 ©® e@®e ®me o e ® ®
o o i B S g 5 ® W o0 0 oo e o o °
06 - g 06
e o co ° % o 0o ¢ (of e o
05 L e 00 e e o 8 0.5 o “w o ° o eee o
o gb A
04 R 04
a il o) e 0
03 -'ﬂ; 03
D
02 : 'g 02 =
0.1 2 0.1
0.0 0.0
00 01 02 03 04 05 06 07 08 09 10 60 01 02 03 04 05 06 07 08 09 10

Membership degree of antecedent conditions Membership degree of antecedent conditions





OPS/images/fpsyg-13-938875-g003.jpg
H

Membership degree of the outcome variable

Membership degree of the outcome variable

09

08

0.7

06

05

04

03

0.1

0.0

Configuration
High accessed social capital
* high task-oriented psychological capital

* high guanxi-oriented psychological capital

e ® 0e® l’ o"‘ 88 e C”’ eSO Shve
e o 0 o0 oo ® oseees o
e o oo ° -oo e eoeee e GO
° eecee o e 00 e smee meme

0.0 0.1 0.2 03 04 05 06 0.7 08 09 1.0

Membership degree of antecedent conditions

05

04

03

0.0

0.0 0.1 0.2 03 04 0.5 06 07

Configuration

High human capital
* non-high accessed social capital
* non-high mobilized social capital

* high task-oriented psychological capital

UL esynseses oo’l “ e 8
NEN KO M e o o0 °

® 00 NI (NS o0 o ° * oo

00 SN sEMEMEN OGS S0 o o0 @ °

08 09 1.0

Membership degree of antecedent conditions

Membership degree of the outcome variable

09

08

0.7

06

05

04

03

0.2

Configuration

High mobilized social capital

* high task-oriented psychological capital

* high guanxi-oriented psychological capital

. |® oh g o‘ “C‘ o 2,038 0005% 08

ee o 0 000000 00 (00 0

=3 . . . o0 00 000 & & W »
ee o0 000 @ 00 & (eseee Stme
o ® 00 00 00 900 00 000000 SOBMIIM o0

0.1 0.2 03 04 05 06 0.7 08 09 1.0

Membership degree of antecedent conditions





