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Abstract: Scheme design is critical for defined contribution scheme and the role of the regulator very important. 

Members are likely to end up with low benefits if the regulatory environment is not supportive to enhanced 

benefits. Scheme design should be carefully considered in establishment and review of defined contribution 

schemes to deliver adequate benefits to members. Based on modern portfolio and the life cycle theories, the study 

investigated the key regulatory factors affecting occupational defined contribution schemes in Kenya. Primary 

data were collected using a questionnaire administered to scheme administrators in the sample. A logistic 

econometric model was applied to evaluate the regulatory factors affecting scheme design. Most schemes had 

undergone some form of design change since inception, with the overriding change being conversion from defined 

benefit to defined contribution. In addition most schemes did not target any level of pensions to their members and 

paid pension through purchase of annuities. Further, most scheme administrators reported that their scheme was 

poor. The results also revealed that the key regulatory factor affecting scheme design was the existence of a 

separate public pillar. Gender was important but was mostly associated with poor scheme designs.  

Keywords: Scheme Design, Defined Contribution, Pension, Retirement Benefits Schemes. 

I.   INTRODUCTION 

The history of formal pension schemes in Kenya is closely associated with the social, economic and political 

developments towards an industrial society that the country witnessed after the Second World War (Marwa, 1992). The 

earliest insured pension plans in Kenya were mainly administered from England and were exclusively for the whites. 

Such plans were informal and discriminatory. It was only in the late 1950s that the colonial government set up a social 

security scheme along the lines of one existing in England as well as encouraging the development of occupational 

pension plans (Angima, 1985). The period after independence saw a steady growth in the number of pension plans owing 

to the social, economic and industrial growth in the country. 

There are different types of occupational retirement benefits schemes in Kenya. A scheme can be contributory or non-

contributory; a contributory scheme is one where the employees contribute towards pension provision by the employer 

while non-contributory scheme is where the employer meets the entire cost of pension provision. It can also be insured or 

non- insured (deposit administration); insured schemes are pension provision arrangements through execution of an 

insurance policy, where benefits are guaranteed while for non-insured schemes the benefits payable depend on investment 

returns and contributions, there is no guarantee as to the level of benefits. The arrangement can also be Defined benefit 

(Final salary) or Defined contribution (Money purchase); defined benefit is where members are promised a pension 

calculated by multiplying the number of years of pensionable service by a proportion of their pensionable salary, for 

instance n/500*p while defined contribution schemes involve building up pension according to contributions over the 
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years and investment returns. Occupational retirement benefits schemes can also be established as pension schemes, 

providing periodic payments after retirement or provident funds which provide one lump sum payment on retirement 

(Chartered Insurance Institute, 1998). 

On the regulatory front, the Retirement Benefits Act was enacted in 1997 as part of the reform process in the financial 

sector in order to bring the retirement benefits industry under a harmonized legislation and to address the many problems 

that had hitherto faced the industry. The law has a dual objective: first, to protect the interests of members and sponsors of 

retirement schemes so as to ensure that members receive a reasonable retirement income and that the sponsor's investment 

in its human resource is safeguarded; second, to spur Kenya's economic growth through enhancing the mobilization of 

domestic savings and capital formation as well as deepening the money and capital markets. The Retirement Benefits 

Authority (RBA) is mandated to regulate personal and occupational retirement benefits schemes (Mutuku, 2005). 

The earliest retirement benefits schemes to be established in Kenya were insured plans providing guarantees to members 

on the level of benefits (Angima, 1985). With time the insured plans gave way to Defined Benefit (DB) schemes which 

guaranteed a pension based on an actuarial formula targeting a replacement ratio. Since then, many schemes converted 

from DB to DC. In the year 2001, Defined Contribution (DC) schemes constituted 84 percent of all occupational schemes 

and by 2005 the proportion had risen to 87 percent (Retirement Benefits Authority, 2005). DC plans have become the 

primary retirement savings vehicle for many employees in Kenya and the DC design continues to grow in importance. 

However, DC plans, unlike DB plans, involve no promises about the size of the pension and no risk to the employer with 

entire risk borne by scheme members. Therefore, a DC scheme should be based upon a design that will deliver adequate 

benefits to members. While several studies have been carried out in the area of retirement benefits such as conversion of 

DB schemes to DC schemes (Chirchir, 2010); pension choices (Cocco and Lopes, 2004) and effect of insufficient 

knowledge on retirement savings (Lusardi, 2003). In Kenya, Njuguna (2011) carried out a study on the determinants of 

pension fund corporate governance while Ngetich (2012) carried out a study on determinants of the growth of individual 

pension schemes. There has been no specific study exploring the regulatory factors affecting scheme design in 

occupational defined contribution schemes in Kenya and is what this study sought to answer.  

II.    LITERATURE REVIEW 

Several theories relevant to this study were reviewed. The classical school of economics began with the publication of 

Adam‘s (1776) monumental work, ‗The Wealth of Nations‘. Much of this work was in developing theories about the way 

market economies work. The working of the ‗invisible hand‘ was such that it leads all individuals in the market, in pursuit 

of their own self-interests, to produce the greatest benefit for the society as a whole. The approach known as ‗laissez-

faire‘ places total reliance on markets and anything that prevents markets from clearing properly should be done away 

with. The government was not supposed to intervene in markets but was to play its role by encouraging free trade and free 

markets. Any imperfections in the market that prevented this process should be dealt with by the government to ensure 

that optimum equilibrium in the economies or markets were attained. The government was supposed to achieve optimum 

equilibrium through the use of ‗supply-side policies‘ to reduce market imperfections and ensure a balanced budget based 

on three theories; free market theory, says law and quantity theory of money. Much of Adam Smith‘s work laid the 

foundation of modern economics. Much of this work has subsequently been updated by modern economists, generally 

referred to as neo-classical economists. Knowledge of Classical Economic theory is useful to Occupational Defined 

Contribution (ODC) schemes. Unlike the NSSF of Kenya which is compulsory for the formal sector unless specifically 

exempted, establishment of ODC schemes is voluntary. Employers may or may not establish the schemes. However, the 

government encourages establishment of these schemes through various incentives to members and employers, mostly 

through tax incentives. Therefore, the establishment and operation of ODC schemes is totally reliant on markets, thus 

encouraging free trade and free markets. 

Under classical economics, the value of a product was thought to depend on the costs involved in producing that product. 

Goods were distributed in an economy, it was assumed, in the same way that costs were distributed. The problem with 

this approach was that prices for a product did not always reflect the expected value as indicated by the costs of a product. 

Something was wrong with the perspective that the cost of a product was expressed in its price, a phenomenon that is 

explained by differences in ‗utility‘. Neo-classical economics emerged as a school in macroeconomics during the 1970s. 

It emphasizes the importance of rigorous micro-foundations, in which the macroeconomic model is built up from the 
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actions of individual agents, whose behaviuor is modeled by microeconomics. It refers to a general approach to 

economics based on supply and demand which depends on individuals or economic agent operating rationally, each 

seeking to maximize their individual utility or profit by making choices on available information. Neo-classical 

economics is based on three main assumptions: rationality and self interest, utility and profit maximization, and full and 

relevant information. 

Modern Portfolio theory addresses the question of how to invest one‘s money during the accumulation phase has been 

widely explored in a well-developed model of investment decision-making commonly denominated-modern portfolio 

theory (MPT). The principles of MPT are at the heart of investment decision-making, both in employer-directed DB 

plans, and employee-directed DC plans. The MPT influences everything from strategic asset allocation decisions in 

defined benefit DB plans, and investment advice and education programs in defined contribution DC plans, to more 

technical issues such as performance attribution for investment managers. The MPT seeks to characterize capital market 

assets, whether stocks or fixed income investments, in terms of their expected mean return and their volatility or variance, 

hence the term ―mean-variance‖ investing. Rational investors seek out efficient combinations of securities that optimize 

risk and return, and a given portfolio is on the ―efficient frontier‖ if it offers the highest return for a given level of risk. 

Individuals and institutions select from the array of portfolio choices on the efficient front ier based on their expected 

utility. In their utility preferences, individuals are presumed to be risk-averse, meaning that they penalize, or demand 

higher compensation for, riskier investments. Also, as risk increases, the compensation they require increases at a faster 

rate. 

Shiraz (2004) studied target benefit levels and reported that the criteria widely used is the Replacement Ratio (RR). The 

alternative suggested was targeting a specific multiple of member‘s salary as a notional ‗cash target‘ at retirement. For 

instance, the employer might set the contribution objective as ‗delivering five times the member‘s final salary on average‘ 

at retirement. While this was one way of defining the contribution scale, other scales were possible that better reflected 

the ‗secondary‘ objectives of a program while neutral in a budgetary sense. For example, if the objective was to reward 

long service, this could be achieved by having a lower employer contribution level initially, followed by a higher one, say 

after five years. Additional Voluntary Contributions (AVCs) could also be used to supplement the savings for retirement, 

taking in consideration the taxation rules. 

III.   RESEARCH METHODOLOGY AND DATA ANALYSIS 

The research philosophy that guided the work was positivitism. The study adopted a cross-sectional descriptive design. A 

questionnaire was administered to a selected sample of scheme administrators in Kenya. Alogit model was used to 

examine the regulatory factors affecting scheme design in ODC schemes in Kenya. This was appropriate since the 

dependent variable was categorical with binary response. The regressand (scheme design) was a binary variable taking 1, 

if the design was good or 0 if poor. The scheme administrators were assumed to be risk neutral and therefore preferred 

good designs to poor designs. Good design results when the objective function is realized or closely mirrors the actual 

results, poor design results in low benefits. 

If the dependent variable (scheme design), Y=1, meaning that the scheme design is good, then: 

Pi= E(Y=1│Xi) =β0+β1X1+….+βiXi + ɛi …………………………………………(1) 

Where: Y=1 means the scheme has a good scheme design and X1 …Xi are independent variables, 

E(Y=1│Xi) means a function in which the regressand and regressors are Y and Xi respectively 

β0 is a constant, β1 … βi are regression coefficients 

Pi is the probability of a good design and ɛi is the error term 

Since the probability of a good design is Pi, then the probability of a poor design is (1-Pi) = 1⁄(1+e
zi
), hence the ratio of the 

probability that a scheme will have a good design to the probability that it will be poor is as follows: 

Pi⁄(1-Pi) = (1+e
zi)

 ⁄(1+e
-zi

) = e
zi
 …………………………………………………(2) 

Therefore; 
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The natural logarithm of (2) is: 

Li = ln (Pi⁄(1-Pi)) = Zi 

= β0+β1X1+….+βiXi + ɛi 

The population comprised of 1339 occupational defined contribution schemes as published in the Retirement Benefits 

Authority Annual Report for the financial year 2011 – 2012 (RBA, 2012). The selection of the sample was based on 

stratified random sampling technique. The population was first divided into mutually exclusive groups that were relevant, 

appropriate and meaningful in the context of the study (Sekaran, 2003). Thus, the schemes were selected according to 

three different scheme sizes; small, medium and large schemes. Small schemes were those with a membership of 50 or 

less, medium schemes with a membership between 51 upto 100 and large schemes with a membership above 100. The 

research instrument used in this study was the questionnaire. 

Internal consistency is an indicator of how well the different items measure the same concept. This is important since a 

group of items purporting to measure one variable should indeed be clearly focused on that variable (Nunnally, 1978). 

The Cronbach‘s alpha (α) is a reliability coefficient that indicates how well the items in a set are positively correlated to 

one another (Sekaran, 2003). The coefficient alpha measures internal consistency reliability among group of items 

combined to form a single scale. It is a statistic that reflects the homogeneity of the scale measured. Generally, reliability 

coefficients of 0.70 or more (α ≥0.70) are considered good (Nunnally, 1978) and was the benchmark used for this study.  

The regulatory related determinants had Cronbach‘s alpha of 0.718 and was considered good and none of the items could 

be deleted since this could have led to lowering of the coefficient and reliability. 

The unit of analysis for this study was the retirement benefits scheme. The sample included schemes drawn from the 

small, medium and large schemes as per the RBA list of schemes 2012. Participants were scheme administrators or senior 

managers working under the administrator with delegated authority. 

IV.   DATA ANALYSIS 

Since this study was also inferential in nature, data analysis started with testing for the statistical significance. The 

primary purpose of the inferential statistics was to estimate or predict the regulatory factors of scheme design from a 

selected sample of cases. A logit model which is a specialized regession model of binomial response variables was used 

because the dependent variable was categorical. Logit models use the inverse of the standard normal cumulative 

distribution function and assume the categorical dependent reflects an underlying quantitative variable. Since the 

explanatory variables were categorical, dummy variables were used. The model was used to predict the probability of a 

good design based on the predictors. The model established the regulatory factors of scheme design in Kenya, the 

significance level used was 0.05 percent.  

Multicollinearity issues were considered because in multivariate models, it is desirable for each independent variable to be 

highly correlated with the dependent variable, but not among the independent variables. The study used Anderson et al. 

(1996) guide that 0.80 is a more acceptable threshold level and severe multicollinearity existed if the coefficient was more 

than 0.8. Also the omnibus tests of model coefficients were performed to check that the model (with explanatory 

variables) was an improvement over the baseline model (with no explanatory variables). This was determined through 

differences in the -2 log-likelihoods by use of chi-square tests. Cox & Snell and Nagelkerke R squares were used to 

establish the proportion of variation in scheme design explained by the model. The Hosmer and Lemeshow tests were 

used to assess the goodness of fit of the model to the data. Lastly, the classification table of logit model was used to 

determine the proportion of the outcome that was correctly classified relative to the null model. The Odds Ratios were 

used in the interpretation of the significant coefficients in the equations. The tests and first logit were analysed using 

SPSS. Since marginal effects could not be computed in SPSS, these were run in Stata and predicted the probability of 

achieving a good design. 

Since a logistic model was used for the analysis, test for multicollinearity was important. Given that the explanatory 

variables did not have high correlation (>0.8), they were all considered good for model. The Omnibus Tests of Model 

Coefficients were used to check that the model (with explanatory variables included) was an improvement over the 

baseline model (without explanatory variables). The inclusion of the factors reduced the -2 log likelihood by 35.646 with 
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11 degrees of freedom. The -2 log likelihood (deviance) measured how well the model explained variations in scheme 

design. The p value for the result was 0.000 which was less than usual cut off significance level of 0.05. This led to the 

conclusion that the addition of the factors to the model explained the variations in scheme design.  

Further, the model with a Cox and Snell and Nagelkerke R Square of 0.185 and 0.266 respectively, explained between 

18.5 and 26.6 percent of the variation in scheme design. In addition, the Hosmer & Lemeshow test of the goodness of fit 

showed that the model was a good fit to the data as p=0.398 (>.05). The null hypothesis that the model does not fit was 

thus rejected. Lastly, the classification table of the logit model for regulatory related factors, correctly classified the 

outcome for 78.7 percent of the cases compared to 71.8 percent in the null model (without explanatory variables), 

providing an improvement in the prediction. Table 4.1 below presents the results for the logit regression for regulatory 

factors affecting scheme design. 

Table 4.1: Logit Regression Results for Regulatory Related Factors of Scheme Design 

Variable Β S.E. Wald Df Sig. Odds Ratio 

Step 1
a
 

Incentive participate   1.289 3 .732  

Incentive participate(Not Important) .000 1.414 .000 1 .998 1.000 

Incentive participate(Least Important) 1.012 1.011 1.001 1 .317 2.750 

Incentive participate(Important) -.086 .616 .020 1 .889 .917 

Taxation   .938 2 .626  

Taxation(Least Important) .580 1.200 .234 1 .629 1.786 

Taxation(Important) -.471 .982 .231 1 .631 .624 

Separate pillar   7.647 3 .045  

Separate pillar(Not Important) 1.927 1.044 3.407 1 .065 6.869 

Separate pillar(Least Important) 1.452 .723 4.036 1 .044 4.270
* 

Separate pillar(Important) .998 .565 3.119 1 .077 2.714 

Gender   6.934 3 .049  

Gender(Not Important) -1.501 .748 4.019 1 .043 .223
* 

Gender(Least Important) -.553 .814 .461 1 .497 .575 

Gender(Important) -21.217 28420.722 .000 1 .999 .000 

Constant -.426 .716 .354 1 .552 .653 

*Implies the Ratio is Significant at 0.05 

Table 4.1 presents the regression coefficients (β), the Wald statistic (to test the statistical significance) and the Odds Ratio 

for each regulatory related factor category (ranking). The results indicated that the coefficients for existence of a separate 

public pillar and gender were significant (Wald=7.647, df=3, p<.050 and Wald 6.934, df=3, p<0.050 respectively). Thus 

the existence of a separate public pillar and gender were making a contribution to the predictive power of the model. The 

coefficient for existence of a separate public pillar (ranked, least important) was significant and positive, indicating that an 

increased ranking of the existence of a separate public pillar was associated with increased odds of achieving a good 

scheme design. The Odds Ratio shows that respondents that ranked the existence of a separate public pillar as least 

important were four (4) times more likely than those ranking it as very important (reference category) to achieve a good 

scheme design, holding other factors constant. The coefficient for gender (ranked, not important) was significant and 

negative, indicating that an increased ranking of gender was associated with reduced odds of achieving a good scheme 

design. The Odds Ratio shows that respondents that ranked gender as not important were 0.223 times (much less) likely, 

than those ranking it as very important (reference category) to achieve a good scheme design, holding other covariates 

constant.  Table 4.2 below presents the results of the marginal effects for regulatory related factors for scheme design. 
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Table 4.2: Marginal Effects for Regulatory Related Factors: Y= Pr(Good design) = 0.26529493 

Variable |                                             dy/dx           Std. Err.       z            P>|z|           [    95% C.I.   ]                X 

Incentives (Not Important) .2847477 .2734 1.04 0.298 -.251117   .820612 .033333 

Separate pillar(Least Important) .4218939
* 

.20498 2.06  0.040 .020137    .82365        0.127778 

Taxation(Not Important) .0763175 .11074 0.69  0.491 -.140735   .29337 .155556 

Taxation(Least Important) .0515106 .25688 0.20 0.841 -.451963   .554984 .044444 

Gender(Not Important) -.1777911
* 

.09958 -1.79 0.044 -.372967   .017384 .072222 

Gender(Least Important) -.1930557 .23117 0.84 0.504 -.260027   .646138 .044444 

Gender(Important) -.2459689 .14313 1.72 0.086 -.034557   .526494 .144444 

From table 4.2, the predicted probability of achieving a good design was 0.27 for administrators of occupational defined 

contribution schemes. Marginal effects and discrete changes were listed under dy/dx column. For a unit increase in the 

ranking of existence of a separate public pillar for those ranking it as least important than very important, the predicted 

probability of achieving a good design increased by 42.19 percent, holding other factors constant at the reference points. 

For a unit increase in the ranking of gender for those ranking it as not important than very important, the predicted 

probability of achieving a good design reduced by 17.78 percent, holding other determinants constant at the reference 

points.  From the results it was concluded that the existence of a separate public pillar and gender were the most important 

regulatory related factors of scheme design for occupational defined contribution schemes. However, gender was 

associated with the reduced probability of achieving a good design. The findings were consistent with those of Blake et al. 

(2004) who concluded that plan design were occupation and gender specific. In addition the findings supported those of 

Slade (1999) that the existence of a separate public pillar such as the Stakeholder Pension Plan of the UK was an 

important determinant of design. However, incentives for members to participate at increased levels and the taxation rules 

were largely disregarded in scheme design.  

V.   CONCLUSION 

The objective of this paper was to assess the regulatory related factors affecting scheme design for occupational defined 

contribution schemes in Kenya. The results revealed that regulatory agencies placed more emphasis on the existence of a 

separate public pillar and gender considerations as important factors in scheme design. But incentives for members to 

participate at increased levels and taxation rules were given less emphasis, making them weak factors of scheme design. It 

would be important for policy makers mainly the regulator, the Retirement Benefits Authority, to actively provide 

incentives both to members and the employers for establishment of new schemes as well as enhancement of benefits for 

existing schemes. The literature review points to tax incentives, providing options of contracting out from National Social 

Security Fund of Kenya if the scheme delivers superior benefits to members. The study made a proposition for the 

structuring of scheme design by constantly reviewing it as the economic environment changes. This way the members‘ 

benefits would be adequate and hedged against various risks. This study contributed to a new understanding that design 

should not necessarily be fixed, but reviewed periodically.  
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