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[bookmark: ABSTRACT]ABSTRACT
Pension schemes are critical to national economic stability, offering retirement income security and supporting long-term financial planning. While global studies have explored determinants of pension fund performance, limited evidence exists in the Kenyan context. This study investigated the effect of firm characteristics on the financial performance of pension schemes in Kenya, focusing on fund size, fund design, portfolio mix, and membership age, while also examining the moderating role of regulatory frameworks. Anchored on Stakeholder Theory, Agency Theory, and the Theory of Constraints, the study employed a descriptive research design targeting 1,075 registered pension schemes, with a purposive sample of 39 schemes. Secondary data from annual reports (2018–2022) were analyzed using SPSS Version 20, employing both descriptive and inferential statistics. Multiple regression analysis, supported by diagnostic tests, confirmed model reliability. The findings revealed that fund size, portfolio composition, and membership age significantly and positively influenced financial performance, whereas fund design had a significant negative effect. Furthermore, the regulatory framework moderated the relationship between firm characteristics and financial outcomes. The study concludes that these characteristics are critical determinants of pension fund performance in Kenya. Key recommendations include encouraging consolidation strategies to achieve economies of scale, diversifying investment portfolios to enhance returns, attracting younger contributors to ensure sustainability, transitioning from defined benefit to contributory schemes, and strengthening regulatory oversight to foster innovation and compliance. These insights contribute to policy and practice, offering actionable strategies to enhance pension fund sustainability and performance in Kenya.
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1.0 INTRODUCTION

Pension funds play a critical role in fostering economic development by strengthening capital markets and providing long-term investment capital. Higher levels of pension fund assets enhance enterprise financing, thereby stimulating overall economic growth (Bajlsma, Bonekamp, Ewijk & Haaijen, 2018). Pension funds primarily serve to accumulate financial reserves during an individual’s active working life to meet retirement needs (Consigli, Moriggia & Uristani, 2018).
Globally, pension funds are a major source of investment, with assets in developed nations accounting for up to 62% of GDP (Pandurics & Szalai, 2017). In Africa, pension schemes predominantly adopt pay-as-you-go defined benefit plans, where contributions from current workers finance the benefits of current retirees. Out of 38 pension
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systems globally, 31 operate as pay-as-you-go programs, while four are guarantee funds (World Bank, 2019). These schemes have been credited with reducing poverty levels by 13% and improving the incomes of vulnerable groups by more than 50% (Stewart & Yermo, 2009).Rdie Wiedz
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In Kenya, however, pension coverage remains limited. Only about 20% of the workforce participates in pension systems, largely because most schemes target formal sector employees, who represent less than one-fifth of the labor force. Over 80% of workers in the informal sector lack structured mechanisms for retirement savings (Cytonn, 2022). In response, the Retirement Benefits Authority (RBA) has promoted digital pension products such as Haba na Haba by NSSF, Gift a Pension by Zamara, and Mobikeza by Octagon. Nonetheless, the National Social Security Fund (NSSF) continues to face slow growth in membership and contributions, constrained by sluggish economic growth and persistent unemployment.
Figure 1 NSSF Members Contribution Trend(Ksh Bn)
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Source: NSSF Annual Reports

Pension funds play a critical role in ensuring financial security for retirees by providing income through lump sums or annuities, while also supplying capital to firms, consumers, and governments through investments or guaranteed loans (Chohan, 2017). In Kenya, retirement income accounts for 68% of retirees’ total income (RBA, 2019), underscoring the importance of effective pension fund management. Fund directors are therefore tasked with prudent investment decisions across various asset classes to safeguard contributors’ savings and support individuals in their later years (Antolin, 2008). Given this context, the efficient management and monitoring of resources entrusted to pension schemes is crucial.
..
Firm characteristics refer to the attributes that differentiate one pension scheme from another. These features, often reflected in financial statements and reports, guide stakeholders in assessing financial performance and making informed decisions (Shuaibul & Moh’d, 2019). Literature identifies several firm-level attributes influencing pension performance, including fund size, fund design, portfolio mix, and membership age. This study emphasizes these characteristics due to their consistent empirical significance across contexts. Fund size is one of the most widely studied characteristics. Pension assets, which represent accumulated long-term contributions, determine fund size. Larger funds tend to enjoy economies of scale, greater investment flexibility, and stronger bargaining power. Kigen (2016) and Muli & Jagongo (2019) highlight that fund size directly influences investment strategies, thereby enhancing financial performance.

Fund design is another critical determinant of outcomes. Kenya’s pension landscape includes defined contribution (DC) and defined benefit (DB) schemes. Under DC systems, both employers and employees contribute fixed amounts, with retirement benefits tied to accumulated contributions and investment returns. Conversely, DB schemes predetermine benefits based on salary and years of service. Empirical evidence suggests that DC plans tend to outperform DB schemes due to their flexibility and efficiency (Nyangeri, 2014). Membership age also shapes pension performance. Younger membership cohorts allow for longer investment horizons, which can yield higher returns. Nyangeri (2014) stresses that financial performance improves when schemes attract younger contributors, as this provides stability in contribution flows and supports compounding returns over time. This implies the need for regulations and policies that encourage early enrollment in pension plans.
Portfolio mix the composition of assets in which pension contributions are invested is equally significant. Modern Portfolio Theory (Markowitz, 1952) emphasizes diversification to minimize unsystematic risks. In Kenya, pension schemes typically invest in government securities, equities, and real estate, which help reduce risk and improve fund performance (Maina, 2013; Ondieki, 2022). A well-diversified portfolio not only safeguards member contributions but also enhances fund competitiveness and service quality. Collectively, these characteristics fund size, design, membership age, and portfolio mix represent crucial internal drivers of pension fund performance. Firms that adapt effectively to these factors are better positioned to meet client expectations and sustain competitiveness (Adekoya, Nwaobia & Siyanbola, 2022).
The financial performance of pension funds is pivotal not only for members’ welfare but also for national economic stability. Performance encompasses the ability of an institution to meet its objectives, generate adequate returns, and ensure client satisfaction (Aguinis & Kraiger, 2012). In the pension sector, performance is typically assessed using profitability, efficiency, liquidity, and market value indicators.
Ratio analysis is commonly employed in evaluating financial health. Ratios such as Return on Assets (ROA) and Return on Equity (ROE) measure how effectively resources are utilized to generate returns. ROE reflects management’s ability to deploy shareholder capital, while ROA indicates the return generated from total assets (Brunner, 2008). Return on Investment (ROI), however, is often preferred as a holistic measure, since it evaluates profitability relative to total capital outlay (Gallagher & Martin, 2009). ROI highlights the efficiency of fund management and serves as an accurate performance indicator in the pension context. Kigen (2016) observes that the challenges facing pension plans are less about stock market volatility and more about inappropriate benchmark selection for evaluating risk and returns. Thus, rigorous performance measurement through ROI analysis provides insights into the effectiveness of investment decisions and management practices.
Regulation plays a central role in safeguarding pension funds. Oversight frameworks ensure compliance with investment standards, risk controls, and fiduciary responsibilities. Globally, pension systems are subject to quantitative restrictions and legal frameworks designed to protect members’ contributions. In Kenya, the Retirement Benefits Authority (RBA) regulates the industry under the Retirement Benefits Act.


Empirical studies reveal that regulation positively influences pension fund performance. Miriti (2014) highlights that restrictions on investments improve fund stability, while Njeru (2012) emphasizes that the Retirement Benefits Act enhanced operational coherence and spurred sectoral growth. Similarly, Kusewa (2007) found a statistically significant positive relationship between regulatory enforcement and pension fund outcomes. Effective regulation thus provides both oversight and investor confidence, contributing to sustained financial performance.
Kenya’s pension sector comprises four major programs: The Civil Service Pension Scheme, the National Social Security Fund (NSSF), occupational retirement schemes, and individual retirement schemes (RBA, Chapter 197).

The first two is established through Acts of Parliament, while occupational and individual schemes are founded on trust deeds. Occupational schemes mainly serve formal sector employees, whereas individual schemes accommodate both formal and informal sector contributors on a voluntary basis. The sector’s contribution to the economy is significant. As of June 2021, pension assets totaled Ksh. 1.5 trillion equivalent to 16% of Kenya’s GDP (RBA, 2022). Investment allocations were heavily concentrated in government securities (44.1%), listed equities (16.9%), and real estate (16.7%). Pension funds therefore play a dual role: ensuring financial stability for retirees while channeling capital into national development through investments in infrastructure and capital markets.
The growth of pension assets has also enabled the government to design retirement-focused policies that protect public interests while leveraging pension resources for economic growth. In many developing economies, including Kenya, pension funds are increasingly viewed as strategic tools for reducing public debt, fostering investment, and driving long-term growth. Pension funds are central to both individual welfare and macroeconomic stability. Their performance is shaped by firm characteristics such as fund size, design, portfolio mix, and membership age, which influence investment strategies and returns. Financial performance is best assessed using ROI and related ratios, while robust regulatory frameworks enhance trust, efficiency, and sustainability. Kenya’s pension sector, with assets equivalent to 16% of GDP, plays a pivotal role in securing retiree livelihoods and financing national development. Effective governance and strategic management of firm characteristics are therefore essential for ensuring both the growth of pension schemes and their contribution to economic progress
1.1 Research Problem
Financial performance is a vital indicator of an organization’s wellbeing, reflecting its ability to sustain growth and meet obligations. In the pension industry, strong performance is particularly crucial as it encourages individuals to save for retirement, thereby ensuring long-term financial security. However, recent trends reveal inconsistencies in the financial performance of pension funds, raising questions about the firm-level characteristics that may influence these outcomes. The Retirement Benefits Authority (2022) reports show uneven growth in assets under management between 2013 and 2020, signaling suboptimal investment decisions and high administrative costs. Similarly, ACTSERV Surveys (2022) highlight erratic pension industry returns, fluctuating from as high as 20.3% in 2013 to as low as 1.4% in 2015, with no consistent upward trend. These findings suggest that despite the growth of the sector, performance remains volatile.
Scholarly work underscores the importance of organizational characteristics in shaping pension fund outcomes. For instance, Adekoya, Nwaobia, and Siyanbola (2022) found that factors such as firm age, size, membership, board composition, and branch networks significantly influenced pension fund management in Nigeria. Yet, their study concentrated more on firm value than financial performance. In Kenya, Kigen (2016) observed that fund size strongly influences financial outcomes, with larger funds often underperforming due to managerial inefficiencies. Similarly, Oluoch (2013) noted that increased fund valuations did not always translate to improved returns. Conversely, Ondieki (2022) and Nyangeri (2014) suggested that while larger funds face greater risks, they also have the potential to generate higher returns through better investment opportunities.


Beyond organizational traits, governance and investment practices also affect pension fund performance. Poor investment diversification, as highlighted by Ngugi, Njuguna, and Wambalaba (2018), exposes schemes to avoidable risks. Moreover, cases of mismanagement and embezzlement by politically appointed executives (Namusonge & Gathogo, 2017) undermine trust and lead to financial losses for beneficiaries. These governance failures highlight structural weaknesses that threaten the sustainability of pension funds.

Despite these insights, existing literature reveals a critical gap. While several studies have investigated pension fund performance, few have examined the direct influence of specific firm-level characteristics on financial outcomes within the Kenyan context. Given that pension funds are unique institutions with long-term obligations to beneficiaries (Oyoo, 2020), understanding the drivers of their financial performance is essential for strengthening regulatory frameworks and improving fund management practices. This study therefore seeks to explore how firm characteristics such as fund size, governance structures, and operational practices affect the financial performance of pension funds in Kenya. By addressing this research gap, the study aims to provide evidence-based insights that can guide policy reforms and enhance the sustainability of pension schemes.Rdie Wiedz
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Table 1Assets Under Management

	
	YEAR
	KSH BILLION 
	
	% INCREASE

	
	2013
	696 
	
	26.78
	

	
	2014
	788 
	
	11.68
	

	
	2015
	814 
	
	3.30
	

	
	2016
	912 
	
	12.04
	

	
	2017
	1080 
	
	18.44
	

	
	2018
	1166 
	
	7.99
	

	
	2019
	1298 
	
	11.30
	

	
	2020
	1399 
	
	7.75
	

	
	2021
	1547 
	
	10.62
	


Source: RBA (2022)

1.2 Research Objective
This study was guided by the following general objective to: decide whether firm characteristics have an impact on the financial performance of pension funds in Kenya.
Specific Objectives were to;
i. To evaluate the impact of fund size on the financial performance of pension funds in Kenya.
ii. To establish the effect of fund design on the financial performance of pension funds in Kenya.
iii. To identify the impact of portfolio mix on the financial performance of pension funds in Kenya.
iv. To find out the influence of membership age on the financial performance of pension funds in Kenya.
v. To find out the moderating effect of regulation on the relationship between firm characteristics and financial performance of pension funds in Kenya.
1.3 Research Hypothesis
The study tested the following Hypothesis:
H_O1- Fund size has no significant relationship with the financial performance of pension funds in Kenya
H_O2- Fund design has no significant relationship with the financial performance of pension funds in Kenya


H_O3- Portfolio mix has no significant relationship with the financial performance of pension funds in Kenya  H_O4- Membership age has no significant relationship with the financial performance of pension funds in Kenya. 

H_O5- Regulation does not significantly moderate the relationship between company firm characteristics and the financial performance of pension systems in KenyaRdie Wiedz
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1.4 Justification of the Study
[image: ]This study provides valuable insights into the relationship between firm characteristics and the financial performance of pension funds in Kenya. The findings are relevant to regulators, policymakers, and practitioners, as pension fund performance directly influences national economic stability. Regulators will benefit by understanding how prudential standards designed to minimize credit and liquidity risks affect fund outcomes, while policymakers both in government and the private sector can use the evidence to craft more effective policies. Pension scheme managers will gain practical guidance on performance-related factors within their control, enabling more informed decision-making and improved fund management. Additionally, the research contributes to the broader academic discourse on pension management, offering a foundation for future studies and highlighting new areas of inquiry. The results are especially valuable to pension schemes and stakeholders in Kenya seeking to enhance profitability, sustainability, and overall efficiency in the sector.
1.5 Limitations of the Study

The study was constrained by incomplete data from many pension schemes, which heightened the risk of error bias. To address this, a probabilistic sampling technique was employed, ensuring inclusion of schemes with consistent and reliable disclosures. The research examined four key variables presumed to influence pension scheme performance in Kenya. While some determinants, such as administrative quality, lie within managerial control, others including unemployment levels and political instability remain external, yet significantly affect operational outcomes and financial performance.
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Theoretical Review 
[image: ]This study draws on key theoretical perspectives to explain the relationship between firm characteristics and the financial performance of pension funds in Kenya. Specifically, the Stakeholder Theory, Agency Theory, and Theory of Constraints provide a conceptual foundation for examining how pension fund managers and contributors interact to influence financial outcomes. 
Stakeholder Theory, introduced by Freeman (1994), emphasizes that organizations operate within a network of stakeholders, including shareholders, employees, suppliers, financiers, customers, and the community. The theory argues that firms must address the needs of these stakeholders to ensure sustainability. However, the theory has been critiqued for insufficiently distinguishing between internal and external stakeholders (Key, 1999). To address this, Post, Preston, and Sachs (2002) proposed a three-layer model of stakeholder relations resource base, industrial structure, and socio-political environment providing a clearer framework for analyzing stakeholder interactions (Carroll & Buchholtz, 2006). In the pension fund context, the most critical stakeholders are fund managers and contributors, as fund performance directly affects retirement savings decisions and confidence in Pension Fund Administrators (PFAs) (Ajibade, 2022). 
Agency Theory, originally developed by Alchian and Demsetz (1972) and expanded by Jensen and Meckling (1976), conceptualizes the relationship between principals and agents. Principals delegate decision-making authority to agents, who may act in their own self-interest, creating a conflict of interest. Mechanisms such as incentives and monitoring are used to align interests, though they incur agency costs. Van Essen (2011) emphasized that ownership structures significantly influence firm strategy and performance, while Roe (1991) argued that political and legal contexts historically shaped ownership-control divisions in the U.S. In this study, contributors to pension schemes act as principals, while pension fund managers serve as agents. Their competence and integrity are crucial, as fund managers’ investment decisions directly determine financial performance outcomes. 
The Theory of Constraints (TOC), developed by Goldratt in the early 1980s, views organizational performance as being limited by key bottlenecks. The theory emphasizes identifying and addressing these constraints to optimize overall system performance (IMA, 1999). Although initially applied to production scheduling, TOC has since been extended to a variety of organizational contexts. In pension fund management, effective handling of members’ contributions is critical. Fund administrators must overcome constraints such as limited investment opportunities, regulatory requirements, or overreliance on low-risk government securities. Optimizing resource allocation and designing sound investment strategies are therefore central to enhancing fund performance (Rosenthall & Horn, 2013). Taken together, these theories provide a comprehensive lens for analyzing the financial performance of pension funds in Kenya. Stakeholder Theory underscores the importance of balancing diverse interests, Agency Theory highlights the role of governance and accountability, while TOC stresses the need to identify and manage operational constraints. Their integration enables a deeper understanding of how firm characteristics shape pension fund outcomes. 
2.1 Empirical Review 
The relationship between fund size and financial performance has been a dominant theme in pension research. Ondieki (2022) examined retirement schemes in Kenya between 2009 and 2017, establishing that scheme size exerted a substantial influence on returns. Using a descriptive research design, the study emphasized the role of operational efficiency in maximizing returns and recommended further investigation into the impact of global crises on fund size and financial competence. Similarly, Waweru (2021) confirmed that larger pension funds

significantly outperformed smaller ones between 2016 and 2020, attributing this advantage to their stronger bargaining power and ability to secure favorable investment agreements. Rdie Wiedz
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[image: ]Complementary evidence from Ichingwa and Mbithi (2017) revealed that aggregate contributions an indicator of fund size positively and significantly influenced pension schemes’ financial performance. The study advised pension schemes to increase membership and contributions to enhance financial outcomes. Research beyond Kenya provides similar insights. Adekoya, Nwaobia, and Siyanbola (2022), analyzing Nigerian pension funds between 2011 and 2020, found that while individual firm characteristics had insignificant effects on net asset value, their combined influence was positive and significant. The study highlighted asset size, marketing strategies, and governance experience as critical factors in enhancing performance. 
Oyoo (2020) further demonstrated that in Kenya, larger pension funds had a significant performance edge due to their capacity to make substantial stock market investments. However, he observed that fund size did not affect operational efficiency, suggesting that scale primarily influences investment opportunities rather than internal processes. Collectively, these studies underscore that fund size enhances financial performance through economies of scale, improved investment options, and better negotiation power, though operational efficiency may depend on other factors. 
The structure of pension schemes is also pivotal in shaping financial outcomes. Ondieki (2022) and Okeiga (2015) examined the influence of defined benefit (DB) and defined contribution (DC) schemes. Their findings suggested that DC plans generally outperform DB plans, as contributions from members reduce costs to sponsoring firms and provide incentives for long-term retention. While Okeiga (2015) demonstrated that DC plans encouraged employees to remain longer in service, DB plans often motivated earlier retirement. 
International perspectives reinforce this shift. Tonks (2005) and Brady (2009) documented the global transition from DB to DC plans as organizations sought to minimize risks and reduce operating costs. Under DC schemes, contributions are jointly made by employers and employees, with returns determined largely by market dynamics. This structure aligns with employers’ desire to transfer risk while encouraging employees to secure their post- retirement well-being. In Kenya, the Retirement Benefits Authority (RBA, 2014) recognized both DB and DC frameworks, but the sector has rapidly transitioned toward DC schemes, particularly occupational retirement plans. However, as Rutledge and Penglase (2014) observed, participation remains uneven: higher-income earners are more likely to engage in pension schemes than their lower-income counterparts. Despite this, evidence on how scheme design directly influences the financial performance of funds remains limited, with most studies focusing on participation and retirement incentives rather than investment outcomes. 
Asset allocation remains a central determinant of pension fund performance. Namusonge and Gathogo (2017) found that portfolio mix explained 66.1% of the variation in financial outcomes among Kenyan pension schemes, underlining the critical role of investment structure in ensuring sustainability. Waweru (2021) corroborated these findings, showing that diversified portfolios enhanced pension fund performance between 2016 and 2020. 
Other scholars echo these conclusions. Njeru, Njeru, and Kasomi (2015) revealed that pension funds’ financial performance is shaped by investment flexibility and nondiscretionary decisions imposed on fund managers. Similarly, Chirchir (2007) and Nyakundi (2014) established a positive association between resource allocation and financial returns, emphasizing the importance of asset allocation strategies in delivering superior results. These findings align with modern portfolio theory, which advocates for diversification as a means of minimizing risk and enhancing returns. However, few studies directly explore how fund managers’ investment decision-making processes mediate the link between asset mix and performance. This remains a critical gap in pension research, particularly in developing economies where market structures may limit diversification options. 

[image: ]Membership demographics, particularly age composition, significantly affect pension funds’ performance. Lungu (2019) argued that younger membership bases provide higher contribution flows, enabling funds to pursue expansive investment strategies and generate higher earnings. In contrast, funds with older members allocate more resources to benefit payouts, limiting investable surpluses and reducing returns. Defau and De Moor (2018) supported this view, noting that pension strategies account for participant age profiles, with younger active members contributing more heavily to financial asset growth than retired or dormant ones. Similarly, Lucas and Zeldes (2019), analyzing data from U.S. states and municipalities, found that scheme maturity influenced equity investment strategies, as funds sought to minimize exposure to high-risk assets when members approached retirement. Rdie Wiedz
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However, evidence from Kenya complicates this narrative. Ngugi, Njuguna, and Wambalaba (2018), studying 206 occupational pension schemes, found little effect of scheme maturity on investment strategies, contrary to life cycle theory. This suggests that Kenyan pension schemes may not sufficiently adjust asset allocations in line with member demographics, raising concerns about sustainability and risk management practices. 
The role of regulatory compliance in shaping pension fund performance has also been extensively examined. Since the enactment of the Retirement Benefits Authority Act, pension management in Kenya has become more structured and efficient. Miriti (2014) demonstrated a positive association between RBA investment directives and financial outcomes, attributing performance improvements to enhanced oversight and operational efficiency. 
Globally, regulatory regimes vary significantly. While some countries impose stringent oversight, others, such as the United States, adopt a “prudent person rule,” granting fund managers discretion without strict asset allocation guidelines. Kipkoech (2012) emphasized that regulation stimulates pension plan growth and strengthens economic development, while Mutula (2018) found that diversity, management ability, investment strategies, and regulatory compliance collectively enhanced pension fund investment performance. In Kenya, compliance with RBA regulations has been associated with growth in both occupational and individual pension schemes. These findings highlight the moderating role of regulation, ensuring prudent investment practices, protecting contributors, and enhancing fund performance. However, overregulation could constrain innovation and flexibility, suggesting the need for balanced approaches. 
Overall, empirical research reveals that pension fund performance is shaped by a complex interplay of fund size, design, portfolio composition, membership demographics, and regulatory compliance. Larger funds benefit from economies of scale and enhanced bargaining power, while diversified portfolios consistently outperform concentrated ones. Fund design, particularly the shift from DB to DC schemes, has improved cost efficiency and reduced employer risk, though its direct impact on fund performance is less clear. Membership demographics, especially age distribution, strongly influence contribution flows and investment strategies, though evidence from Kenya suggests limited adaptation to life cycle considerations. Finally, regulatory compliance plays a critical moderating role, enhancing oversight and ensuring sustainability. Despite these insights, several gaps remain. Few studies explore how fund managers’ decision-making processes mediate performance outcomes, how global financial shocks interact with fund characteristics, or how regulatory frameworks can balance flexibility with prudence. Addressing these gaps would strengthen understanding of pension fund dynamics in Kenya and beyond, informing both policy and practice.
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[image: ]This study employed a descriptive research design to investigate the relationship between firm characteristics and the financial performance of pension funds in Kenya. A descriptive design was appropriate because it enabled the collection and evaluation of information without manipulating the study environment, thus reflecting the actual state of affairs (Cooper & Schindler, 2008). The objective was to examine associations among the study variables systematically and objectively. The target population consisted of all 1,075 pension schemes registered in Kenya as of 2022. The study focused on the period between 2018 and 2022 to capture recent trends. From this population, a sample of 39 officially registered schemes was selected using a simple random sampling technique. This method ensured that each scheme had an equal chance of selection, thereby minimizing selection bias and enhancing the representativeness of findings (Bryman, 2016).
Data collection relied on secondary sources, primarily annual financial statements and reports published by pension schemes and the Retirement Benefits Authority (RBA). These sources provided information on key fund characteristics such as fund size, design, membership age, and portfolio mix, alongside financial performance indicators. A secondary data extraction tool (Appendix 1) was used to systematically record data covering the five-year period. Prior to data collection, authorization was obtained from the National Commission for Science, Technology and Innovation (NACOSTI). The data collection exercise spanned three months.
The analysis was conducted using SPSS version 20. Descriptive statistics, including means, maximums, minimums, and standard deviations, were computed to provide insights into the distribution of variables. Inferential statistics were then applied to test hypotheses. Correlation analysis determined the strength and direction of associations between variables, while multivariate regression analysis assessed the linear relationships between dependent and independent variables.
To ensure validity and robustness, diagnostic tests were performed on the regression model. Normality of residuals was assessed using the Shapiro-Wilk and Kolmogorov-Smirnov tests, with logarithmic transformations applied where necessary. Stationarity was evaluated using the Dickey-Fuller test, and robust standard errors were applied if assumptions were violated (Khan, 2008). Autocorrelation was tested using the Wooldridge test, while multicollinearity was examined through Variance Inflation Factors (VIF) and tolerance levels. Heteroscedasticity was assessed using White’s test (Ghozali, 2002). By integrating these procedures, the study ensured that results were unbiased, reliable, and generalizable. The combination of descriptive and inferential analyses, supported by rigorous diagnostic tests, provided a strong foundation for understanding how firm characteristics influence the financial performance of pension funds in Kenya.
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4.1 Descriptive Analysis

[image: ]Descriptive statistical techniques were applied to profile the unbalanced panel dataset and reveal underlying patterns in the characteristics of pension funds. These methods provided insights into central tendencies such as mean values and measures of variability, including standard deviation, minimum, and maximum values. Distributional properties were also examined through skewness and kurtosis, offering a clearer understanding of the dataset’s structure. Although descriptive statistics do not allow inferential conclusions, they effectively contextualized the data for subsequent regression analysis.

The results showed that the mean values of the study variables ranged from 0.07 to 57.88. Financial performance, measured by Return on Investment (ROI), recorded an average of 1.41 with a standard deviation of 4.475, indicating fluctuations of approximately 4.5% around the mean. Firm size, expressed as the natural logarithm of total assets, had a mean of 0.16 and a standard deviation of 0.622, reflecting moderate variability across pension schemes.

Additional variables exhibited notable patterns. Fund structure, participant age, and asset allocation recorded mean values of 17.717, 56.67, and 16.30, respectively, with standard deviations of 5.777, 3.276, and 4.74. The average participant age was 56.67 years, with variability spanning about three years. Fund size, based on total investments, recorded a mean of 1.191 and a standard deviation of 0.622, underscoring moderate dispersion. Overall, the relatively high mean scores of the independent variables suggested their measurable influence on the financial performance of pension funds in Kenya.

Table 2 Summary Descriptive Statistics 

	VAR
	MINIM
	MAXIM
	MEAN
	STDDV
	

	Portfolio mix
	0.20
	21.21
	16.30
	4.740
	
	

	Fund size
	0.16
	2.98
	1.19
	0.622
	
	
	

	Member Age
	55.56
	57.88
	56.67
	3.276
	
	

	Fund design
	0.07
	27.23
	17.72
	5.777
	
	
	

	ROI
	0.27
	20.45
	1.41
	4.475
	
	

	Regulations
	0.09
	0.82
	0.73
	2.976
	
	


Source: Researcher, 2024
4.2 Diagnostic tests
Test of Normality
The study assessed variable distribution using the Kolmogorov-Smirnov, Shapiro-Wilk, and Jarque-Bera tests. Results (Table 3) indicated that p-values for fund design, portfolio composition, participant age, fund magnitude, and return on investment exceeded the 5% threshold, confirming no violation of the normality assumption. The Shapiro-Wilk test reinforced these findings, while the Jarque-Bera test further validated normal distribution with p-values above 0.05. Overall, the variables were deemed normally distributed and independently dispersed, justifying their suitability for subsequent statistical analysis
Table 3 Kolmogorov-Smirnov Test, Shapiro-Wilk Test And Jacque-Bera Test 
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	Variable
	KS
	P (KS)
	SW
	P (SW)
	JB
	P-value (JB)

	Fund design
	.039
	.200c
	.973
	.058
	1.673
	0.450

	Portfolio mix
	.058
	.200c
	.992
	.876
	1.761
	0.563

	Fund size
	.080
	.178c
	.974
	.068
	1.01
	0.674

	Member age
	.081
	.194c
	.975
	.079
	1.095
	0.806

	Regulations
	.021
	.210c
	.0981
	0.61
	1.682
	0.493

	Dependent variable
	
	
	
	
	
	

	ROI
	.088
	.071c
	.956
	.187
	1.563
	0.915


Source: Researcher, 2024
Test for Autocorrelation
The investigation assessed the presence of autocorrelation within the differenced logarithmic series by applying the Wooldridge test tailored for panel data. The null hypothesis underlying this procedure posited that the residuals across any pair of observations were statistically independent. Table 4 presents the outcomes of this diagnostic test. As noted by Gujarati (2017), serial correlation arises when the unique error components exhibit strong interdependence. The Wooldridge test was specifically employed to detect first-order autocorrelation within the panel dataset, with the null hypothesis asserting the absence of such correlation
Wooldridge testfor
Autocorrelationnot present
0.792
0.2336
Autocorrelation
Test
Table 4Serial Correlation Test
Conclusion
Prob > F
F

Source: Researcher, 2024
Test for Multicollinearity
Multicollinearity occurs when predictor variables in a regression model are highly correlated, potentially undermining the reliability of results (Gujarati, 2017). It was assessed using Variance Inflation Factor (VIF) and tolerance values (Gujarati & Porter, 2009). All VIF scores were below the critical threshold of 5, indicating no serious multicollinearity: fund size (1.582), membership age (1.029), fund structure (1.494), and portfolio composition (1.114). Corresponding tolerance values 0.972, 0.632, 0.898, and 0.669 were sufficiently close to 1, further confirming low interdependence. The analysis thus established the absence of multicollinearity, validating the suitability of the variables for regression analysis

	Table 5 VIF (Tolerance) Test
	

	Variable
	Tolerance
	VIF

	Member age
	0.972
	1.029

	Fund size
	0.632
	1.582

	Portfolio mix
	0.898
	1.114

	Fund design
	0.669
	1.494

	Regulations
	0.614
	1.532

	Source: Researcher, 2024
	
	

	Test for Heteroscedasticity
	
	



Heteroscedasticity arises when the variance of error terms is inconsistent across observations, a condition more common in cross-sectional data (Long & Ervin, 2018; Gujarati, 2017). To assess this, the study employed the Breusch-Pagan and Levene’s tests. A chi-square statistic exceeding 9.21 was deemed indicative of variance inconsistency. Results in Table 6 show that all variables membership age, fund magnitude, portfolio composition,

and structural design recorded chi-square values below 9.21 with p-values above 0.05. Similarly, Levene’s test confirmed uniform variance. These findings indicate no evidence of heteroscedasticity, validating the assumption of homoscedasticity across the datasetRdie Wiedz
--------------------------------------------
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	Table 6 Breusch-Pagan Test and Levene Test
	

	
Variable
	Breusch-Pagan test
Chi-square	Prob > Chi2
	Levene test Statistic
	
Pr > F
	

	Fund design Member age Portfolio mix Fund Size Regulations
	1.176	.140
0.009	.926
0.011	.917
0.170	.680
0.097	.579
	1.891
1.443
0.662
0.241
0.127
	0.072
0.191
0.723
0.981
0.207
	


Source: Researcher, 2024
4.3 Regression Analysis

This study employed regression analysis using secondary data from audited financial statements and annual reports of selected pension funds between 2018 and 2022. Financial efficiency metrics were first computed, followed by reliability and validity testing of measurement constructs. The regression model examined the influence of fund size, fund design, portfolio mix, and member age on return on investment (ROI). The analysis applied ANOVA at a 95% confidence level to test hypothesized associations. R-squared values assessed the strength of relationships among variables, while ANOVA determined the significance of differences between predictor and response variables.

	Table 7 Model Summary
	

	Model 	R
	R Square	Adjusted R Square
	Std.Error of the Estimate 

	1 	.703a 
	.494
	.443	.60137


Source: Researcher, 2024
The adjusted R-squared of 0.703 indicated that 70.3% of the variation in financial performance was explained by membership age, fund magnitude, structural design, and asset allocation at a 95% confidence level. This demonstrates that these factors collectively exerted a substantial influence on financial outcomes. Furthermore, the correlation coefficient (R) of 0.703 revealed a strong positive association among the variables examined in the study.

4.4 Analysis of Variance (ANOVA)

The (ANOVA) shows that the combined effect of risks project was statistically significant in explaining changes in the county project performance.


Table 8 Summary of ANOVA Model.

	
	Sum of Squares
	
	Df
	Mean Square
	
	F
	
	Sig.

	Regression
	14.112
	4
	
	3.528
	9.756
	
	.038b
	



Residual	14.466	40	.362Rdie Wiedz
--------------------------------------------
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Total	28.578	44
Source: Researcher, 2024
ANOVA was employed to evaluate whether meaningful differences existed between the average values of the dependent and independent variables, thereby establishing the presence of a relationship among them. The resulting p-value of 0.038 indicates a statistically significant joint association between ROI and the explanatory variables membership age, fund magnitude, structural configuration, and asset allocation at the 5% significance threshold. This outcome further validates the relevance of the regression analysis conducted under a 95% confidence interval.
4.5 Hypothesis Testing

This study examined the relationship between firm characteristics and the financial performance of pension funds in Kenya by testing four hypotheses using multiple linear regression analysis. Significance was determined at a 5% level (p < 0.05).

The first hypothesis evaluated whether fund size significantly influences financial performance. The regression results revealed a positive and statistically significant relationship between fund size and return on investment (ROI) (β = 0.184, p = 0.000), leading to the rejection of the null hypothesis. This suggests that pension funds with larger asset bases tend to perform better financially, likely due to economies of scale, greater investment capacity, improved diversification, and access to broader investment instruments. These findings align with previous studies by Wandeto (2024), Irfan & Lau (2024), and Smyth & Derby (2020), which emphasize that larger firms or funds typically achieve superior financial outcomes. Further, Asamoah & Frimpong (2023) reported that larger pension schemes in Ghana outperformed smaller ones in terms of net returns and administrative efficiency, corroborating the significance of fund size as a determinant of financial performance.

The second hypothesis examined the effect of fund design on financial performance. Results indicated a negative and statistically significant relationship between fund structure and ROI (β = -0.600, p = 0.007), resulting in the rejection of the null hypothesis. This suggests that certain structural configurations, such as defined benefit schemes, may adversely affect returns, potentially due to higher liabilities and reduced flexibility in fund management. The findings are consistent with Wairimu & Ndirangu (2022), Karanja & Githinji (2021), and Chirchir & Kibet (2020), who found that defined contribution schemes generally outperform defined benefit plans because of more effective asset allocation and management flexibility. The World Bank (2023) further supports this, noting that countries transitioning from defined benefit to defined contribution schemes observed improved pension fund performance.

The third hypothesis assessed the relationship between portfolio composition and financial outcomes. Regression results demonstrated a positive and significant association between portfolio mix and ROI (β = 0.369, p = 0.000), leading to the rejection of the null hypothesis. This indicates that diversified investment strategies significantly enhance pension fund performance. Nyabuto (2022) and Chirchir (2020) similarly concluded that diversified asset allocation positively impacts returns, while Kenga et al. (2021) emphasized that equity diversification contributes to higher financial performance. Although Timmermann (2020) found minimal performance variation across strategic asset allocations in the UK, the overall consensus supports portfolio mix as a key determinant of pension fund efficiency.

The fourth hypothesis explored the effect of membership age on pension fund performance. Results showed a positive and statistically significant relationship between the age of members and ROI (β = 0.068, p = 0.012), resulting in the rejection of the null hypothesis. Older contributors typically have longer participation periods and higher accumulated balances, which enhance fund assets and investment potential. Mwangi & Muturi (2023) and Mutua, Kamau, & Ochieng (2022) similarly reported that older members contribute to higher financial performance by making fewer withdrawals and increasing fund stability. Sabiya & Joel (2023) and Muraina, Adebayo, & Yusuf (2022) further highlight the importance of institutional maturity and revenue-generating capacity in supporting pension fund success.Rdie Wiedz
--------------------------------------------
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The analysis confirms that fund size, fund design, portfolio mix, and member age are all significant determinants of the financial performance of pension funds in Kenya. Larger funds benefit from scale and diversification advantages, whereas fund design affects returns depending on the type of scheme implemented. Effective portfolio diversification enhances investment outcomes, and older member populations strengthen fund stability and performance. Collectively, these findings underscore the critical role of organizational characteristics and strategic management in optimizing pension fund performance, offering valuable insights for policymakers, fund managers, and stakeholders in the Kenyan pension industry

5.0 CONCLUSIONS
This study examined the impact of institutional characteristics on the financial performance of pension funds in Kenya. Empirical findings revealed that factors such as fund size, membership age, and portfolio composition significantly influenced financial outcomes. Larger funds exhibited superior performance due to greater resource mobilization for strategic investments, while enrolling younger members enhanced long-term sustainability through extended investment horizons. Additionally, pension schemes with structured and diversified asset allocation consistently achieved robust returns, highlighting the critical role of prudent investment strategies. These findings underscore the importance of organizational characteristics in optimizing the financial efficiency and sustainability of pension funds. 
6.0 RECOMMENDATIONS 
Operational efficiency is critical for the optimal performance of pension schemes, with performance ratios serving as key indicators. Enhancing operational effectiveness allows pension funds to maximize resource utilization and improve financial outcomes. Strategic allocation across diverse asset categories is essential, as prudent investment practices contribute to higher returns. The study found a positive correlation between membership age and fund profitability, highlighting the importance of policies that encourage early enrollment in both corporate and personal pension plans, which can expand fund size, strengthen asset portfolios, and boost returns. 

To reduce financial risks, the study recommends promoting defined contribution pension plans, as these link benefits to member contributions, increase participation in investment decisions, and transfer investment risk to contributors. Compliance with Retirement Benefits Authority (RBA) guidelines is also emphasized to reinforce financial sustainability. For future research, scholars are encouraged to focus on enhancing the defined contribution model, develop refined measurement tools, incorporate additional sector-specific and macroeconomic variables, and apply regression analysis against ROI to determine the magnitude of their effects on pension fund performance.
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