A Distributional Investigation of Wage Effects in the Malaysian Labour Market
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Abstract. This study investigates the impact of education and skills mismatch on employee wages in Malaysia, utilising data from the 2019 Salaries and Wages Survey (SWS). Recognising the potential divergence from human capital theory predictions, this study analyses wage implications using Ordinary Least Squares (OLS) regression, followed by Quantile Regression (QR) and Unconditional Quantile Regression (UQR) to understand effects across the entire wage distribution. Key findings indicate significant wage penalties associated with undereducation and underskilling. Overeducation generally yields wage premiums, particularly at lower quantiles, though its effect varies. Overskilling penalties are observed, especially at higher wage quantiles for females. The analysis also confirms persistent wage effects related to gender, ethnicity, age and urban area. These findings highlight the complex interplay between worker characteristics, job requirements and wage determination, underscoring the need for policies addressing mismatch and related inequalities.
INTRODUCTION AND PROBLEM STATEMENT
The link between human capital, primarily education and earnings, is a foundation of labour economics, suggesting that investments in schooling enhance productivity and, consequently, wages [1, 2]. However, labour markets often exhibit a mismatch, where workers' qualifications do not align with job requirements [3]. This phenomenon, manifesting as overeducation, undereducation, overskilling or underskilling, can lead to inefficient returns on educational investments and signal deeper structural issues in the economy.
In Malaysia, despite significant public and private investment in higher education, concerns persist about graduate underemployment and the gap between competencies and market needs [4]. If widespread, such a mismatch could hinder wage growth and reduce returns on educational investments. While average wage effects of mismatch have been studied, these impacts likely differ across the earnings distribution. The effect of having surplus qualifications may vary for low-wage versus high-wage earners due to differences in job complexity, bargaining power or employer screening strategies.
This study extends beyond simple averages to provide a comprehensive distributional analysis of the wage implications of both educational and skill mismatches in Malaysia. Using nationally representative data, we aim to:
i. Quantify the average wage effects of educational and skills mismatch.
ii. Investigate the heterogeneity of these effects across the conditional earnings distribution using Quantile Regression (QR).
iii. Analyse the structural impact of mismatch on the overall (unconditional) wage distribution using Unconditional Quantile Regression (UQR).
By doing so, this research provides policymakers with critical insights into aligning the education system, skills development, and wage inequality in Malaysia. While previous Malaysian studies have examined average wage penalties using OLS or focused on incidence in specific sectors, a significant gap remains in understanding how these mismatches impact the entire wage distribution. This study fills that gap by moving beyond simple averages. We employ not only Ordinary Least Squares (OLS) to find the average effect, but also Quantile Regression (QR), a method that allows us to see if the wage effects are different for low-wage earners versus high-wage earners. Finally, we use Unconditional Quantile Regression (UQR) to assess the structural impact of mismatch on overall wage inequality.
LITERATURE REVIEW
The Mincerian earnings function [1] provides the standard model for understanding how education and experience determine wages. It posits that earnings are a direct function of human capital investments. However, this framework assumes a frictionless market where qualifications are perfectly matched to jobs. A mismatch is common, where educational mismatch refers to a discrepancy between a worker's level of schooling and the level required for their job. On the contrary, a skills mismatch refers to a misalignment between a worker's competencies and the skills required for a job [5].
Early studies used Ordinary Least Squares (OLS) to estimate the average wage effect of mismatch, often finding a wage penalty for undereducation and a wage premium for overeducation. The limitation of OLS is that it only estimates the average effect, which can be misleading if the impact of a mismatch varies. To address this, we employ Conditional Quantile Regression (CQR), which estimates the effect of variables at different points (e.g., 10th, 50th, 90th percentiles) of the wage distribution, conditional on other worker characteristics [6]. This reveals, for instance, whether the penalty for undereducation is more severe for low-wage earners than for high-wage earners.
However, for policy questions about overall inequality, Unconditional Quantile Regression (UQR) is the more appropriate method [7]. As noted in recent systematic reviews, UQR is essential for understanding the structural impact on the wage gap, as mismatch penalties can vary significantly across the unconditional wage distribution [8]. Empirical work in the Malaysian context has confirmed the prevalence of mismatch. For example, a study found average wage penalties for overeducation, while other studies have explored incidence in the manufacturing sector, differences between native and immigrant workers and the role of ability [9,10,11,12]. This paper builds on these findings by providing a recent, comprehensive distributional analysis using the 2019 SWS data, addressing a gap identified by recent reviews.
METHODOLOGY
This study uses data from the 2019 Salaries and Wages Survey (SWS) conducted by the Department of Statistics Malaysia, with a final sample of N = 27,224 salaried workers. The dependent variable is the natural logarithm of the net monthly wage. The educational mismatch in this study was measured using the Realised Matches (RM) method. A worker is considered overeducated or undereducated if their highest level of education is above or below the mode (most common) education level for their specific occupation group (classified by MASCO-2013). Otherwise, they are matched. Meanwhile, skills mismatch was assessed using the Job Analysis (JA) method based on the Malaysia Standard Classification of Occupation (MASCO) 2013, which defines four skill levels for occupations. A worker is overskilled or underskilled if their personal skill level (proxied by education) is higher or lower than the skill level required by their occupation.
The analysis proceeds in three stages. Firstly, we use OLS regression to estimate the average wage effects of mismatch, controlling for a standard set of variables (gender, marital status, ethnicity, age, urban/rural location, region, potential experience, occupation, and industry). 
                                               (1)
In this equation,  represents the natural logarithm of an hourly wage, denotes required years of schooling for the job.  denotes years of overeducation, years of undereducation, Experience refers to years of labour market experience, and is its quadratic term to capture non-linear returns. is the intercept,  are the respective coefficients, and  is the error term. This model provides baseline estimates of the returns to required years of schooling (​), years of overeducation  and years of undereducation (, alongside returns to experience. 
Second, we use Conditional Quantile Regression (CQR) to examine effects at different quantiles of the conditional distribution:
                     (2)
 is the -th conditional quantile of the natural logarithm of the hourly wage for individual i. The term ​,​, are the years of required schooling, overeducation/overskilling and undereducation/underskilling for individual i, respectively.  and are the measures of potential experience and its square for individual i. ​ is a vector of all other control variables for individual i, including the specified demographic (gender, marital status, ethnicity, age categories), job characteristics (occupation, industry) and geographical factors (strata, region). ,,..., and the vector are the quantile-specific coefficients to be estimated for each quantile . These coefficients represent the marginal effect of a change in the respective independent variable on the -th quantile of the conditional log wage distribution.
Finally, we employ Unconditional Quantile Regression (UQR) using the Recentered Influence Function (RIF) method to assess the structural impact on the overall wage distribution.
               (3)
where is the recentered influence function of the θ-th unconditional quantile of log wages. The coefficients  represent the unconditional quantile partial effects of educational mismatch variables (and the full set of control variables (demographics, job characteristics, geographical factors), respectively. 
KEY FINDINGS
Descriptive Statistics and Mismatch Incidence
The analysis uses the 2019 Salaries and Wages Survey (SWS) data (N=27,224). Overall, mismatch is prevalent, with 29.31% of workers classified as overeducated, while 9.21% are undereducated. Skills mismatch is even more widespread, with a majority of the workforce, 59.86%, classified as underskilled, and 27.60% as overskilled. This mismatch varies significantly by demographics. Females show a much higher rate of overeducation (39.59%) and overskilling (37.02%). Conversely, males are more likely to be underskilled (65.25%). Geographically, the Central Region (Selangor, KL, Putrajaya) has the highest rate of overeducation (42.42%) and overskilling (41.36%), while Malaysia East (Sabah, Sarawak) shows the highest rate of undereducation (14.80%). 
Ordinary Least Squares (OLS): Average Effects
The OLS models provide a baseline understanding of the average wage effects. The results show that, on average, overeducated workers face a wage penalty of approximately 6.2% compared to well-matched workers, while undereducated workers show a positive wage differential of 10.3%. A persistent penalty was also found for overskilled individuals, who earn 10.2% less than their peers. The models also confirmed other key factors, such as a significant male wage premium (approx. 19%) and an urban wage premium (approx. 24%).
Conditional Quantile Regression (CQR): Effects Across the Conditional Distribution
These average effects, however, mask significant heterogeneity, which the CQR analysis reveals. As shown in Table 1, the impact of educational mismatch is not uniform. The wage penalty for undereducation grows significantly at higher wage levels, increasing from -10.5% at the 10th percentile to -36.2% at the 90th percentile. In sharp contrast to the OLS penalty, CQR reveals a substantial wage premium for overeducation across all quantiles, peaking at 88.9% at the median (q50). Similarly, Table 2 shows a severe penalty for underskilling across all quantiles, peaking at the median (-1.085). The penalty for overskilling also becomes progressively worse for females at higher quantiles, suggesting a potential glass ceiling effect.
Table 1. Wage Impact of Educational Mismatch 
	Education 
	q10
	q25
	q50 (Median)
	q75
	q90

	Undereducated
	-0.105***
	-0.095***
	-0.224***
	-0.343***
	-0.362***

	Overeducated
	0.492***
	0.763***
	0.889***
	0.851***
	0.745***


          *Notes: Pooled sample. Coefficients are on log wage. **p<0.01.
Table 2. Wage Impact of Skills Mismatch 
	Skills  
	q10
	q25
	q50 (Median)
	q75
	q90

	Underskilled
	-0.708***
	-0.971***
	-1.085***
	-1.033***
	-0.955***

	Overskilled
	-0.430***
	-0.546***
	-0.575***
	-0.600***
	-0.575***


          *Notes: Pooled sample. Coefficients are on log wage. **p<0.01.

Unconditional Quantile Regression (UQR): Structural Effects on the Overall Wage Distribution
Finally, to understand the structural impact on the overall wage distribution, UQR was used. Table 3 confirms a significant wage penalty for undereducation across the entire distribution, with the largest impact at the median (-0.457 log points). Overeducation shows a wage premium that is most pronounced at the 75th percentile (+0.257). The UQR results for skills mismatch in Table 4 are strikingly different. Underskilling shows no penalty at low quantiles but a significant premium at the 75th percentile (+0.321). Conversely, overskilling provides a premium at lower quantiles but becomes a significant penalty at the top end (-0.283 at the 90th percentile).
Table 3. Wage Impact of Education Mismatch
	Education
	q10
	q25
	q50 (Median)
	q75
	q90

	Undereducated
	-0.202***
	-0.301***
	-0.457***
	-0.286***
	-0.267***

	Overeducated
	0.082***
	0.124***
	0.139***
	0.257***
	0.117***


           *Notes: Coefficients are on log wage. **p<0.01.
Table 4. Wage Impact of Skills Mismatch 
	Skills
	q10
	q25
	q50 (Median)
	q75
	q90

	Underskilled
	-0.013
	-0.042
	0.180***
	0.321***
	0.130***

	Overskilled
	0.042**
	0.047**
	0.102***
	-0.180***
	-0.283***


          *NotesCoefficients are on log wage. **p<0.05, **p<0.01.

DISCUSSION
This study's findings both align with and challenge the existing Malaysian literature. The OLS results, showing average penalties for mismatch, are consistent with prior work by Zakariya [8]. However, our distributional analysis reveals a more complex reality that these average-based models miss. The substantial premium for overeducation found in our QR and UQR models contradicts the simple OLS penalty. This suggests that employers are rewarding the unobserved ability that surplus education signals (consistent with Assignment Theory), an important finding that was not captured in previous Malaysian studies. By employing quantile regression methods, this research moves beyond a one-dimensional view, demonstrating that the penalties and premiums associated with mismatch are not uniform but vary significantly across the wage distribution and by demographic groups. The findings underscore the limitations of relying on mean-based estimates and highlight the structural intricacies of wage determination in a developing economy.
A primary finding is the critical role of formal educational credentials as a gatekeeper to higher earnings. The analysis shows that the wage penalty for being undereducated is not a static figure, but it grows substantially at higher quantiles of the wage distribution. This suggests that while experience or other skills may be sufficient for lower-paying roles, meeting formal educational benchmarks becomes an increasingly crucial prerequisite for accessing high-wage jobs. In contrast, overeducation, which appeared as a penalty in some average-based models, is revealed by quantile regression to confer a consistent and significant wage premium. 
This suggests that employers likely interpret surplus education not as a sign of a poor match but as a signal of higher unobserved ability, greater productivity, or enhanced trainability and reward it accordingly, especially for those in the middle of the earnings ladder. The dynamics of skills mismatch present an even more intricate. At the individual level, the consequences are severe where underskilling is heavily penalised across the board, while overskilling is also associated with lower wages, a penalty that becomes particularly acute for high-earning females. This latter finding points towards a potential glass ceiling where women’s skills are underutilised and devalued even in high-paying positions. However, the structural analysis using Unconditional Quantile Regression complicates this narrative. It reveals that in the overall wage structure, being underskilled is associated with a wage premium in the upper half of the distribution, while the penalty for overskilling only manifests at the very top. This counterintuitive result suggests that deep structural features, such as labour market segmentation, compensating differentials in high-demand occupations where underskilled workers are concentrated or limitations in how skills are measured, are at play and warrant further investigation.
Furthermore, the analysis situates these mismatch effects within a broader context of persistent structural inequalities. The findings consistently reaffirm the existence of significant wage gaps based on gender, with a robust male wage premium evident in the models. Likewise, disparities linked to ethnicity and geography remain pronounced, underscoring that the mismatch operates within a broader context of pre-existing social and economic divisions. These factors do not exist in isolation but likely interact, creating compounded advantages for some and disadvantages for others, thereby shaping the landscape of opportunity and inequality in Malaysia.
POLICY IMPLICATIONS AND RECOMMENDATIONS
The significant findings of this study carry important policy implications, signalling inefficiencies in the alignment between Malaysia's education system and its labour market demands. A multi-pronged policy response is required to address these challenges effectively.
First, to reduce the incidence of mismatch at its source, there is a need to enhance job-matching mechanisms and career guidance. Better information flows between employers, educational institutions, and students can help align educational choices with labour market realities and improve the efficiency of the job search process.
Second, a continued focus on improving the quality and relevance of education is paramount. The curriculum should be regularly reviewed in consultation with industry stakeholders to ensure graduates possess the technical and soft skills genuinely demanded by employers, thereby closing the competency gap that contributes to skills mismatch.
Third, to support the existing workforce, policies should promote skill recognition and create accessible pathways for lifelong learning. This includes formalising the recognition of skills acquired through non-formal training or experience and incentivising workers and employers to invest in upskilling and reskilling, helping workers adapt to changing job requirements and mitigating the risks of underskilling or skill obsolescence.
Finally, targeted interventions against mismatch must be paired with broader efforts to address deep-seated structural inequalities. Tackling the persistent wage gaps affecting women and certain ethnic and regional groups is crucial, as these underlying inequities create a foundation upon which mismatch-related disparities are built and often magnified.
LIMITATIONS AND FUTURE RESEARCH
Despite these findings, this study has several limitations. First, the cross-sectional nature of the 2019 SWS data prevents us from analysing the dynamic effects of mismatch over time or establishing causality. Second, the measurement of skills mismatch relies on a proxy (education level) rather than a direct assessment of workers' competencies, which may not capture all nuances of skill gaps.
These limitations open avenues for future research. Longitudinal data could be used to track workers' careers, examining whether mismatch is a temporary stepping stone or a long-term trap. Future studies could also incorporate more direct measures of skills to better understand the penalties associated with overskilling and the surprising premiums linked to underskilling found in the UQR analysis. Finally, further research could qualitatively explore the structural factors, such as hiring practices and labour market segmentation, that contribute to the persistence of mismatch in the Malaysian economy.

CONCLUSION
In conclusion, this research demonstrates that labour market mismatch is not a peripheral issue but a critical and complex determinant of wage outcomes and inequality in Malaysia. The study makes a significant contribution by moving beyond simple averages to reveal the heterogeneous nature of mismatch penalties and premiums across the entire wage spectrum. It confirms that undereducation acts as a barrier to high-paying jobs, while overeducation often signals a higher level of ability. More importantly, it uncovers the paradoxical nature of skills mismatch, where penalties at the individual level can coexist with structural premiums, highlighting the intricate workings of the labour market. To craft effective and equitable economic and social policy, it is essential to understand these varied effects. By embracing a more subtle, distributional perspective, policymakers can better diagnose the challenges and design targeted interventions that foster a more efficient, productive and equitable labour market for all Malaysians.
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