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ABSTRACT

	Aims: This study aims to develop and empirically evaluate data-driven compensation strategies based on productivity elasticity. It seeks to examine the nonlinear and heterogeneous relationship between salary and employee productivity, and to determine whether elasticity-based compensation improves productivity, efficiency, and wage–productivity alignment compared with traditional pay systems.
Study Design: The study adopts a quantitative research design integrating panel econometric modelling, structural equation modelling (SEM), Difference-in-Differences (DiD), and stochastic frontier analysis to test hypotheses and evaluate compensation strategies.
Place and Duration of Study: The study utilizes multi-sector, employee-level panel data drawn from manufacturing, information technology, and public sector organizations over multiple time periods (longitudinal panel framework).
Methodology: Employee-level panel data including salary, productivity, and control variables (experience, tenure, job complexity) were analysed. A fixed-effects panel model was used to estimate the wage–productivity relationship, incorporating nonlinear terms to test diminishing returns. Random-coefficient models assessed heterogeneity in productivity elasticity across sectors. System GMM estimation addressed endogeneity and dynamic effects. SEM was applied to model latent productivity constructs and compensation alignment. A DiD framework evaluated the impact of elasticity-based compensation relative to traditional systems, while stochastic frontier analysis measured compensation efficiency. Robustness checks included alternative specifications, quantile regressions, and sub-sample analyses.
Results: The results show a positive and statistically significant effect of salary on productivity (β₁ = 0.287, p < 0.001), with a negative quadratic term confirming diminishing marginal returns (β₂ = −0.064, p < 0.001). Significant heterogeneity in productivity elasticity was observed across sectors, with higher responsiveness in information technology than in manufacturing and public sectors. DiD estimates indicate that elasticity-based compensation increases productivity by approximately 8.3% relative to traditional systems. Efficiency analysis reveals higher productivity per unit of salary under elasticity-based pay (0.82 vs 0.71), while wage–productivity misalignment is reduced by about 30%. Dynamic panel results confirm sustained productivity gains from time-varying compensation adjustments.
Conclusion: The study demonstrates that elasticity-based, data-driven compensation strategies outperform traditional salary systems by enhancing productivity, improving efficiency, and reducing wage–productivity misalignment. The findings highlight the importance of accounting for nonlinear and heterogeneous responses to compensation and support the adoption of adaptive, analytics-driven pay structures for more effective and equitable workforce management.
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1. INTRODUCTION 

Compensation design is a central determinant of employee behavior, organizational performance, and long-term competitiveness. Traditional salary-setting practices, often based on tenure, job classifications, or market benchmarks, rely on static assumptions about worker contribution and frequently fail to reflect the dynamic relationship between pay and productivity. As organizations increasingly operate in data-rich environments, there is growing recognition that compensation systems must evolve toward analytically grounded approaches that align remuneration with measurable productivity outcomes.
Productivity elasticity, the responsiveness of output to changes in compensation, offers a powerful framework for understanding how salary adjustments influence employee performance. Unlike conventional performance-based pay systems that implicitly assume uniform or linear responses, elasticity-based approaches explicitly recognize heterogeneity in worker behavior, task complexity, and incentive sensitivity. By modelling marginal productivity responses to compensation changes, organizations can identify salary levels that maximize productivity while improving compensation efficiency.
Advances in data analytics and econometric modelling now enable estimation of productivity elasticity using granular employee-level data. These methods allow organizations to uncover nonlinear wage–productivity relationships and tailor compensation strategies to specific roles and contexts. However, existing research remains fragmented. While labor economics has extensively examined wage–productivity linkages and HRM literature has focused on incentive design, few studies integrate elasticity estimation with decision-oriented salary optimization.
This study addresses this gap by developing and empirically evaluating data-driven compensation strategies grounded in productivity elasticity. By combining panel econometrics, SEM, and efficiency analysis, the study demonstrates how elasticity estimates can be translated into actionable compensation policies. The contribution lies in bridging economic theory, advanced analytics, and managerial decision-making to support more efficient, equitable, and adaptive compensation systems. 
1.1 Review of Literature
1.1.1 Wage determination and productivity
The wage–productivity relationship is a foundational topic in labor economics. Classical theory links wages to marginal productivity, implying that compensation should reflect individual output contributions. Empirical evidence generally supports a positive association between wages and productivity, although causality remains debated. While productivity may lead to higher wages, efficiency wage theory emphasizes the reverse mechanism, whereby higher wages enhance productivity through increased effort, reduced turnover, and improved morale. Recent empirical studies across developing and emerging economies confirm that wage structures significantly influence labor productivity and organizational outcomes (Fortuin & Makoni, 2025; Mahy et al., 2021). In the Indian and South Asian context, wage dynamics have been shown to play a critical role in shaping competitiveness and labor efficiency, particularly within MSMEs and contract-based employment systems (Bashir et al., 2025; Mohite et al., 2025).
1.1.2 Incentive pay and performance-based compensation
Research on performance-based pay systems demonstrates that linking compensation to output can improve productivity, particularly when tasks are observable and incentives are well specified. Experimental and organizational studies indicate that pay-for-performance schemes can generate both incentive and sorting effects, enhancing creative and task-specific performance (Kim, 2025). However, most incentive models assume linear or homogeneous productivity responses to compensation, an assumption that may obscure diminishing returns and role specific variation. Empirical evidence from academic, public, and private sector organizations suggests that poorly calibrated incentive systems may lead to inefficiencies or unintended inequities (Adegoroe et al., 2025; Ga’al Ali et al., 2025).
1.1.3 Productivity elasticity as an analytical framework
Productivity elasticity provides a more precise analytical lens by measuring the responsiveness of output to marginal changes in compensation. Empirical studies increasingly document nonlinear and context dependent productivity responses, with diminishing marginal returns beyond certain wage thresholds (Rolim et al., 2023). Evidence from sectoral and firm-level analyses further suggests that wage responsiveness varies significantly across job categories and institutional settings, reinforcing the need for elasticity-based evaluation rather than average wage effects (Collins et al., 2025; Nugroho et al., 2025).
1.1.4 Data-driven compensation design
Recent advances in analytics have enabled more granular modelling of wage–performance relationships using employee-level data. Data-driven compensation approaches emphasize evidence-based decision-making and increasingly incorporate digital HR systems and performance analytics (Gbadebo, 2025; Lusha, 2025). However, much of the existing literature prioritizes prediction over optimization, identifying correlations without explicitly determining optimal compensation levels that balance productivity gains and cost efficiency. While machine learning and data integration approaches have improved productivity monitoring, their application to compensation optimization remains limited (Pourrahimian et al., 2024).
1.2 Research Gap
Three gaps emerge from the literature: limited treatment of heterogeneity and nonlinearity in compensation responses; insufficient translation of elasticity estimates into actionable salary strategies; and an emphasis on prediction rather than optimization in data-driven compensation research. This study addresses these gaps by integrating productivity elasticity estimation with optimization-oriented compensation design.
1.3 Hypotheses
This study formulates all hypotheses in strict null (H₀) form, in line with econometric and structural equation modelling (SEM) conventions:
H₀1: Salary has no statistically significant effect on employee productivity.
H₀2: Productivity elasticity with respect to salary does not vary across employees or job categories.
H₀3: The relationship between salary and productivity is linear, exhibiting no diminishing marginal returns.
H₀4: Productivity outcomes under elasticity-based compensation strategies are equivalent to those under traditional compensation systems.
H₀5: Elasticity-based compensation strategies do not increase productivity per unit of salary expenditure.
H₀6: Elasticity-based compensation does not reduce wage–productivity misalignment.
H₀7: Time-varying, elasticity-based compensation does not improve productivity compared with static salary structures.
1.4 Conceptual Framework
Fig 1 presents the conceptual framework underpinning the study, depicting the hypothesized relationships among compensation, productivity, and alternative compensation regimes. The framework highlights both the direct and nonlinear effects of salary on productivity, as well as heterogeneity in productivity responses across job categories. It further distinguishes between traditional and elasticity-based compensation structures, clarifying the channels through which compensation design may influence productivity outcomes and motivating the set of empirical hypotheses examined in the subsequent analysis.
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Fig 1. Conceptual framework linking compensation to productivity

2. methodology 

2.1 Data and Sample
The empirical analysis relies on multiperiod, employee-level panel data capturing compensation, productivity, employee characteristics, and organizational attributes. Compensation variables include base salary, bonuses, and total remuneration. Productivity is measured using sector-specific output indicators, while control variables capture experience, education, tenure, job complexity, and organizational size. Monetary variables are inflation-adjusted, and incomplete records or extreme outliers are excluded to minimize measurement error and estimation bias.
2.2 Measurement of Key Constructs
The key constructs in this study are measured as follows. Productivity is captured using observed output indicators or, in SEM models, as a latent construct comprising quantity, quality, and efficiency metrics. Compensation is measured as the logarithm of total salary, which allows for proportional interpretations, with alternative specifications also considering base pay and performance-linked incentives. Productivity elasticity is defined as the percentage change in productivity resulting from a 1% change in compensation, estimated directly from the coefficients on log-transformed salary in the econometric models.
2.3 Econometric Model Specification
The primary empirical framework integrates panel econometrics and structural equation modelling (SEM) to examine the wage–productivity relationship, account for heterogeneity, and assess the effectiveness of elasticity-based compensation. As illustrated in Fig 2, SEM complements the panel estimations by modelling latent productivity and compensation constructs, and by evaluating alignment and heterogeneity effects across individuals and job categories.
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Fig 2: Econometric and SEM model architecture
2.3.1 Baseline panel model

Where:
: Unobserved individual heterogeneity
: Control variables (experience, education, task complexity)
: Time fixed effects
2.3.2 Hypothesis alignment
— tests the linear effect of salary on productivity
— tests the nonlinear (diminishing returns) effect of salary
tests variation in across groups or random slopes
incorporates lagged salary and productivity to assess dynamic effects
2.3.3 Dynamic and endogeneity considerations
To address potential reverse causality and omitted variable bias, the analysis employs system GMM estimators, using lagged salary and productivity as instruments. Model validity is assessed through Hansen tests for instrument exogeneity and Arellano–Bond tests for serial correlation in residuals.
2.4 Structural Equation Modelling (SEM)
Structural equation modelling (SEM) complements the panel models by estimating latent constructs of productivity and evaluating the alignment between compensation and performance. The SEM framework consists of two components:
2.4.1 Measurement model
Latent Productivity is indicated by observed metrics such as output quantity, quality, and efficiency.
Latent Compensation Incentive is captured through salary, bonus intensity, and pay growth.
2.4.2 Structural model

2.4.3 Hypothesis alignment
H₀1: λ₁ = 0
H₀2: Multigroup SEM by job category
H₀4: Comparison of traditional vs elasticity-based compensation groups
H₀6: Reduction in error covariance between salary and productivity
2.4.4 Model fit assessment
Model adequacy is evaluated using standard fit indices, including the Comparative Fit Index (CFI), Tucker–Lewis Index (TLI), Root Mean Square Error of Approximation (RMSEA), and Standardized Root Mean Square Residual (SRMR).
2.5 Linking Hypotheses to Empirical Tests
Table 1 provides a comprehensive mapping of the research hypotheses to the corresponding variables, econometric models, and statistical tests, ensuring transparency and replicability in the empirical analysis. Each hypothesis is linked to the appropriate estimation strategy and test statistic, facilitating clear interpretation of the results.
Table 1. Linking hypotheses to empirical tests
	Hypothesis
	Key Variables
	Model / Test
	Test Statistic

	H₀1
	Productivity, Salary
	Fixed-/Random-effects panel
	t-test on β₁

	H₀2
	Productivity, Salary, Job Category
	Random-coefficient / interaction models
	Wald / Likelihood ratio test

	H₀3
	Productivity, Salary, Salary²
	Nonlinear panel regression
	t-test on β₂

	H₀4
	Productivity, Treatment Indicator
	Difference-in-Differences (DiD)
	DiD estimator significance

	H₀5
	Productivity / Salary
	Stochastic frontier / efficiency regression
	Efficiency score comparison

	H₀6
	Wage–productivity gap
	Quantile regression / Gini/Theil index
	Bootstrap significance

	H₀7
	Productivity, Time-varying Salary
	Dynamic panel (GMM)
	Hansen / coefficient significance


2.6 Sector-Specific Model Adaptation
The empirical methodology is adapted to reflect sector-specific productivity characteristics and institutional contexts. In manufacturing settings, productivity is measured as defect-adjusted output per labor hour, and the analysis combines panel regression models with stochastic frontier techniques to examine diminishing marginal returns to compensation and efficiency differences, directly addressing hypotheses H₀3 and H₀5. In information technology and other knowledge-intensive sectors, productivity is captured through indicators such as project completion rates, code quality, and revenue per employee. These settings employ structural equation modelling alongside random-coefficient panel models to account for heterogeneity across workers and firms and to assess dynamic productivity elasticity, corresponding to hypotheses H₀2 and H₀7. In the public sector, productivity is measured using service delivery and case resolution outcomes, with fixed-effects models and Difference-in-Differences designs used to evaluate equity considerations and wage–productivity alignment under alternative compensation regimes, consistent with hypotheses H₀4 and H₀6.
2.7 Evaluation of Elasticity-Based Compensation
The evaluation of elasticity-based compensation focuses on both effectiveness and efficiency. Effectiveness is assessed by comparing productivity outcomes under elasticity-informed pay structures with those under traditional compensation using a Difference-in-Differences (DiD) framework. Efficiency is evaluated through productivity-to-salary ratios and stochastic frontier analysis to estimate relative performance. To ensure robustness, the analysis incorporates alternative productivity measures, different definitions of compensation, quantile regressions, sub-sample analyses, and clustered standard errors to account for intra-firm correlation and potential heterogeneity across employees and organizational contexts.
Fig 3 illustrates the identification strategy used to evaluate the effects of elasticity-based compensation. The figure presents a Difference-in-Differences framework comparing productivity trajectories of treatment and control groups before and after the adoption of elasticity-based pay, and overlays efficiency and productivity-to-salary comparisons used to assess post-treatment performance.
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Fig 3. Identification strategy for elasticity-based compensation effects  

3. results and discussion

3.1 Descriptive Statistics
Table 2 reports summary statistics for the key variables used in the empirical analysis. All monetary variables are expressed in real terms, and productivity measures are normalized within sectors to facilitate comparability across organizational contexts. The productivity index has a mean of 1.000 by construction, with moderate dispersion, reflecting substantial variation in individual performance. Log monthly salary exhibits a relatively narrow distribution, while experience and tenure display considerable heterogeneity, capturing differences in human capital accumulation and organizational attachment across employees. The job complexity index is standardized to have a mean of zero and a unit standard deviation, indicating a balanced spread of task difficulty levels in the sample. Collectively, these statistics suggest sufficient variation in both compensation and productivity related characteristics to support the subsequent econometric analyses.
Table 2. Descriptive statistics
	Variable
	Mean
	Std. Dev.
	Min
	Max

	Productivity Index
	1.000
	0.214
	0.42
	1.89

	Monthly Salary (log)
	10.24
	0.31
	9.45
	11.12

	Experience (years)
	9.6
	6.1
	1
	32

	Tenure (years)
	6.4
	4.8
	0.5
	25

	Job Complexity Index
	0.00
	1.00
	−2.11
	2.76



3.2 Baseline Panel Regression Results
Table 3 presents fixed-effects panel regression estimates assessing the relationship between compensation and employee productivity. The results indicate a positive and highly statistically significant association between salary and productivity, with the coefficient on the logarithm of salary equal to 0.287 (p < 0.001), providing strong evidence against the null hypothesis of no salary effect (H₀1). The squared salary term is negative and statistically significant (−0.064, p < 0.001), indicating diminishing marginal returns to compensation and thus rejecting the linearity hypothesis (H₀3). Among the control variables, experience, tenure, and job complexity all exhibit positive and statistically significant effects on productivity, suggesting that human capital accumulation and task demands play meaningful roles in shaping output. The model includes both individual and time fixed effects, controlling for unobserved heterogeneity and common temporal shocks. Overall, the model explains a substantial share of within employee variation in productivity, with an adjusted R² of 0.42 based on 8,420 observations across 1,186 employees.
Table 3. Fixed-effects panel regression results
	Variable
	Coefficient
	Std. Error
	t-Statistic
	p-Value

	ln(Salary)
	0.287
	0.041
	7.00
	<0.001

	ln(Salary)²
	−0.064
	0.018
	−3.56
	<0.001

	Experience
	0.012
	0.004
	3.00
	0.003

	Tenure
	0.006
	0.003
	2.00
	0.045

	Job Complexity
	0.051
	0.014
	3.64
	<0.001

	Time Fixed Effects
	Yes
	
	
	

	Individual Fixed Effects
	Yes
	
	
	


			
3.3 Heterogeneity in Productivity Elasticity
Table 4 reports sector-specific estimates of productivity elasticity with respect to salary obtained from random-coefficient models. The results reveal substantial heterogeneity both across and within sectors. Mean elasticity is highest in the information technology sector (0.34), followed by manufacturing (0.21), and is lowest in the public sector (0.14). Within sector dispersion is also pronounced, particularly in IT, where elasticity ranges from 0.07 to 0.71, indicating wide differences in individual responsiveness to compensation. Manufacturing displays moderate variability, while the public sector shows comparatively limited dispersion. A likelihood ratio test strongly rejects the restriction of homogeneous elasticities across sectors (χ²(2) = 31.6, p < 0.001), providing clear evidence against the null hypothesis of uniform productivity elasticity (H₀2). Overall, the findings suggest that compensation–productivity linkages are highly context dependent, with knowledge intensive environments exhibiting the greatest responsiveness and heterogeneity.
Table 4. Estimated productivity elasticity by sector
	Sector
	Mean Elasticity
	Std. Dev.
	Min
	Max

	Manufacturing
	0.21
	0.09
	0.05
	0.42

	IT
	0.34
	0.17
	0.07
	0.71

	Public Sector
	0.14
	0.06
	0.03
	0.29



3.4 Difference-in-Differences Results
Table 5 reports the results from the Difference-in-Differences (DiD) analysis used to evaluate the impact of elasticity-based compensation strategies on employee productivity. The interaction term between treatment status and the post-intervention period is positive and highly statistically significant, with an estimated coefficient of 0.083 (p < 0.001), indicating that employees exposed to elasticity-based compensation experienced an average productivity increase of approximately 8.3 percent relative to those under traditional pay schemes. In contrast, the standalone treatment indicator is not statistically significant, suggesting no systematic productivity differences between treatment and control groups prior to the intervention. The post-intervention indicator is positive and statistically significant, reflecting common productivity trends over time. Taken together, these findings provide strong evidence against the null hypothesis of equivalent productivity outcomes under traditional and elasticity-based compensation systems (H₀4).
Table 5. Difference-in-differences estimates
	Variable
	Coefficient
	Std. Error
	p-Value

	Treatment × Post
	0.083
	0.019
	<0.001

	Treatment
	0.012
	0.014
	0.392

	Post
	0.027
	0.011
	0.014



3.5 Compensation Efficiency Analysis
Table 6 reports the results of the compensation efficiency analysis based on stochastic frontier estimation, which evaluates productivity relative to salary expenditure under alternative pay structures. Employees operating under elasticity-based compensation exhibit a substantially higher mean efficiency score (0.82) compared with those under traditional salary systems (0.71), indicating more productive use of compensation resources. The difference in mean efficiency scores is economically meaningful (0.11) and statistically significant (t-test, p < 0.001), with lower dispersion observed under the elasticity-based regime. These findings demonstrate that elasticity-informed compensation strategies generate higher productivity per unit of salary expenditure, providing strong evidence against the null hypothesis of no efficiency improvement (H₀5).
Table 6. Compensation efficiency scores
	Compensation Strategy
	Mean Efficiency
	Std. Dev.

	Traditional Salary System
	0.71
	0.08

	Elasticity-Based System
	0.82
	0.06



3.6 Wage–Productivity Alignment
Table 7 reports measures of wage–productivity misalignment based on absolute deviation indices under alternative compensation regimes. The results indicate that misalignment is substantially lower under elasticity-based compensation, with a mean index value of 0.129 compared with 0.184 under traditional pay structures. A bootstrap test confirms that this difference is statistically significant (p < 0.01). In proportional terms, elasticity-based compensation reduces wage–productivity misalignment by approximately 30 percent, providing clear evidence against the null hypothesis of no improvement in alignment between wages and productivity (H₀6).
Table 7. Wage–productivity misalignment index
	Compensation Regime
	Mean Index

	Traditional
	0.184

	Elasticity-Based
	0.129


3.7 Dynamic Panel Results
Table 8 presents the dynamic panel estimates obtained using the System GMM estimator to capture persistence in productivity and to address potential endogeneity in compensation. The coefficient on lagged productivity is positive and highly statistically significant (0.462, p < 0.001), indicating substantial productivity persistence over time. The contemporaneous effect of salary remains positive and statistically significant (0.241, p < 0.001), suggesting that compensation continues to influence productivity even after accounting for dynamic adjustment. Diagnostic tests support the validity of the GMM specification: the Hansen test fails to reject the null of instrument validity (p = 0.37), and the Arellano–Bond AR(2) test indicates no evidence of second order serial correlation (p = 0.41). Overall, the results imply that time-varying, elasticity-based salary adjustments generate sustained productivity gains, providing strong evidence against the null hypothesis of no dynamic improvement in productivity (H₀7).
Table 8: Dynamic panel estimates
	Variable
	Coefficient
	Std. Error
	p-Value

	Lagged Productivity
	0.462
	0.051
	<0.001

	ln (Salary)
	0.241
	0.067
	<0.001



3.8 Discussion
3.8.1 Key findings
The findings provide robust evidence that compensation strategies grounded in productivity elasticity outperform traditional salary systems. Salary has a positive but nonlinear effect on productivity, confirming diminishing marginal returns at higher pay levels. This underscores the inefficiency of uniform salary increments and rigid pay scales. Substantial heterogeneity in productivity elasticity highlights the limitations of one-size-fits-all compensation policies. Knowledge intensive roles exhibit higher and more dispersed elasticity, whereas public sector roles show lower but more stable responsiveness. Elasticity-based compensation delivers higher productivity, improved efficiency, and reduced wage–productivity misalignment without proportionate increases in labor costs.
3.8.2 Theoretical implications
The study extends marginal productivity theory by demonstrating nonlinear and heterogeneous wage–productivity relationships at the employee level. It refines efficiency wage and incentive theories by emphasizing marginal responsiveness rather than wage levels alone. Methodologically, the integration of elasticity estimation with optimization frameworks bridges the gap between theoretical wage models and practical compensation design.
3.8.3 Managerial and policy implications
Managers should base compensation decisions on estimated productivity elasticity rather than static benchmarks. Targeted salary adjustments can enhance productivity while containing labor costs. Elasticity-based systems also improve perceived fairness by aligning pay more closely with measurable productivity. For policymakers, especially in the public sector, elasticity-informed pay reforms offer a data supported balance between performance incentives and equity.
3.8.4 Limitations and future research
Limitations include potential measurement error in productivity indicators and the inability to fully capture long term behavioral responses. Future research may incorporate behavioral factors, cross-country comparisons, and real time adaptive compensation systems. 

4. Conclusion

This study demonstrates that data-driven compensation strategies grounded in productivity elasticity provide a superior foundation for modern salary design. Using integrated econometric, structural, and efficiency analyses, the findings show that elasticity-based compensation improves productivity, enhances compensation efficiency, and reduces wage–productivity misalignment relative to traditional pay structures.
Salary effects on productivity are positive but nonlinear, with clear evidence of diminishing returns and substantial heterogeneity across employees and sectors. These results challenge the continued reliance on uniform or rule-based compensation systems and highlight the value of tailoring pay to marginal productivity responses. Dynamic elasticity-based adjustments further generate sustained productivity gains, reinforcing the strategic importance of adaptive compensation systems.
By operationalizing productivity elasticity within a data-driven optimization framework, the study advances wage determination theory and provides actionable guidance for practitioners. As organizations increasingly adopt analytics-driven decision-making, elasticity-based compensation offers a robust, efficient, and equitable approach to aligning pay with performance.
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