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Abstract 
 
Aim/purpose – The main objectives of this article are to estimate percentage of pre-
retirement savings that is needed, based on the current salary scale, to sustain academic 
and non-academic staff of Federal Universities in Nigeria in retirement using University 
of Lagos as a case study.  
Design/methodology/approach – The methodology of the article was designed by mod-
ifying the life-cycle model of household behaviour combine with the target replacement 
ratio benchmarks for different income levels as used by Pension Commission 2004, 
expressed in 2013 earning terms. 
Finding – The research findings show that the lowest income earner with entry age of  
25 years and retirement age of 65 years should, without any interruption throughout the 
service years, contribute a minimum of pre-retirement savings of 28.01% on an annual 
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basis from his or her emolument to maintain the pre-retirement standard of living once 
he/she has ceased working. 
Research implications/limitations – The scope of this research study is subjected to 
some limitations: (1) scarcity of pension financial data in Nigeria; (2) the academic and 
non-academic staff of Federal Universities in Nigerian using University of Lagos as  
a case study.  
Originality/value/contribution – The study has established the minimum contribution 
rate into the Retirement Savings Account so as to meet the internationally acceptable 
replacement ratio for employees of the Nigerian Federal Universities. 
 
Keywords: adequacy, replacement rates, actuarial assumptions, salary-scale and consump-
tion smoothing. 
JEL Classification: B26, C51, D15, D31, E12. 
 
 
1. Introduction  
 

For quite a long time, the Nigerian public sector pension system had been 
the ideal scheme designed to provide contingency benefits in Nigeria, in addition 
to gratuity and pension for life, to protect against the risk of poverty in old age 
and ensure consumption smoothing from one’s work life into retirement 
(Holzmann & Hinz, 2005). Most countries have developed systems to provide 
pensions on retirement in old age, which may be sponsored by employers and/or 
the state, while in some cases, they may be sponsored by both employers and 
employees (Eme & Ugwu, 2011).  

Some advanced countries have developed special types of national pension 
or benefits system such as the United States’ Social Security system, to help 
supplement retirees’ incomes. In many western countries, this right is embedded 
in the national constitution, while support for the old is still mainly provided 
through the extended family kinship system in many underdeveloped/developing 
countries. While there is a broad agreement among developed countries of the 
world that pension systems should aim to provide adequate retirement incomes, 
Nigeria is yet to tackle the challenges of poor administration of her pension 
scheme and inadequate pre-retirement savings for prospective retirees. Of recent, 
most countries adopted pension policies that are explicitly designed to provide 
an income which would ensure that the standard of living of an employee, after 
retirement, is commensurate with what it was shortly before retirement. 

In the process of searching for a sustainable pension scheme, Nigeria emu-
lated the Chilean 1981 pension system in 2004 by moving from a Defined Bene-
fit to a Defined Contribution system. The rate of contribution stipulated by the 
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government was 7.5% of annual salary for each employee and an equal contribu-
tion by the employer. The fiscal impact of the transition dampened the enthusi-
asm of potential pension stakeholders who were already facing large fiscal defi-
cits (Holzmann, 2012). This change did not eliminate the risk and responsibility 
of the plan; rather, they were shifted from the plan sponsor to plan participants 
who must now build an adequate retirement benefit, primarily through contribu-
tions while still working (Clacher, Hatchett, & Hurd, 2012). 

The 2004 pension system was not appropriate for a country, such as Nige-
ria. It did not meet the aspirations of improving pension coverage or helping 
economic growth. The financial and economic crisis of the period hit the scheme 
in the same way it hit the stock values (Casey, 2011). Also, there were a number 
of challenges that Nigeria’s pension policy makers did not consider as at the 
time of adopting the 1981 Chilean Pension System. As at the time of adopting 
the system, the Chilean system was still young, paying relatively few beneficiar-
ies (Kritzer, 1996). The Nigerian pension policy makers did not make an ade-
quate assessment of pension benefits at the time of retirement and consideration 
was not made for adequate provision of pension income for all income groups. 
Although, average benefits under the Chilean system are reportedly higher than 
those under the old system, this comparison may not be fair since current benefi-
ciaries in one program may differ by age and income level from those in the 
other program (Casey & Dostal, 2008).  

Moreover, the 2004 Pension Scheme problems seem to have been com-
pounded by the issues of inadequate knowledge on the part of Nigerian employ-
ees of the contributory scheme, lack of competence and technical expertise in 
prudent management of the pension funds, coupled with the political manipula-
tions in the investment practices of those responsible for the administration of 
the funds (Abdulazeez, 2014). There were also high and growing administrative 
costs, inadequate build-up of funds, coupled with the size of the fiscal guaran-
tees involved in pension fund investment and saving strategy, in addition to the 
inability of potential retirees to meet their expectations of retirement due to poor 
savings towards retirement while still in service (Bassey, Etim, & Asinya, 2008). 
Many of the potential retirees were unaware of the fact that they needed 70-80 
percent of their prior earnings to keep up their standards of living in retirement 
(Alford, Farnen, & Schacher, 2004; Palmer, DeStefano, Schachet, & Paciero, 
2004; Reno & Lavery, 2007). All these reasons brought hardship; frustration and 
death to many retirees, thereby making workers dread the retirement phenome-
non. The situation was so overwhelming that it discouraged some potential retir-
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ees, from preparing for their retirement. The 2004 Pension Act was amended in 
2014, due to some challenges, part of which was the need to broaden the base of 
the retirement contribution rate and enhance the benefits contributors would get 
from the scheme when they retire.  

In the 2014 Pension Reform Act, the total minimum contribution rate of 
employee and employer was reviewed upward from 15% of the employee 
monthly emolument to 18%. Also the base of the monthly emolument was wid-
ened for the computation of the contributions to include the basic salary, housing 
allowance and transport allowance (Nigeria Pension Act, 2014). The overall 
effect of the increase in the contribution rate and the widening of the base of 
emolument in the 2014 Pension Act have not been tested within the framework 
of the economic reality in Nigeria. The 2014 Pension Reform contribution rate 
might have been based on wrong assumptions. This is because the 2004 Pension 
Reform Act, which was the bedrock of the amended 2014 Pension Reform Act, 
was suspected to have commenced with a problem at inception, due to lack of 
actuarial valuation to properly arrive at appropriate contribution rate (Ibiwoye  
& Adesona, 2012). 

Additionally, the Federal Government commissioned studies in 2012 to de-
termine the level of contribution that could meet anticipated pension benefits 
(Aborisade, 2012). Actuarial reports indicated that, for adequate funding of the 
public service scheme, 25% of gross emolument of all Government employees 
needed to be set aside annually to meet existing and maturing gratuity and pen-
sion liabilities (Federal Government of Nigeria, 2001, after: Aborisade, 2012). 
Yet, the Pension Reform Act initially stipulated a contribution rate of 15% of 
total emoluments, shared between the employee and the employer. 

Despite the fact that various indicators have been developed and utilised in 
developed countries on sustainable pension, no single measure seems to have 
been taken in Nigeria to offer clear indication of the extent to which the reforms 
will impact, on the achievement of pension system goals among which is the 
adequacy of retirement benefits (Grech, 2013). Adequacy, that is: ‘How much is 
enough?’ ‘How much will I receive?’ is a controversial term because it is diffi-
cult to base it on one universally accepted measurement (Veit-Wilson, 1998). 
Public pension schemes, as components of larger welfare regimes, sometimes 
have roots in different objectives. In some cases, the original aim was simply to 
prevent people from falling into poverty. In others, pension schemes were in-
tended to help individuals maintain their lifestyle and social position. Conse-
quently, adequacy can be defined in the context of retirement income in two 
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ways. It is can be defined as to what extent retirement income allows individuals 
to fulfill basic needs, or be defined as to what extent retirement income allows 
individuals to replicate the standards of living they had while in working life. If 
the first definition is preferred, poverty thresholds and minimum income stand-
ards are more appropriate to assess adequacy. If the second definition is pre-
ferred, replacement ratios may be more useful to assess adequacy. 

Several indicators adopted in Nigeria appear ill-suited to study the effective 
impact of the pension reforms, particularly when the nature of the pension sys-
tem was changed from Defined Benefit to Defined Contribution. If it is globally 
acceptable that an ideal pension system should have a broad coverage, be fully 
portable, avoid leakage from early withdrawals, provide inflation indexed bene-
fits that last for life, continued benefits for spouses of deceased retirees and have 
low administration cost (Reno & Lavery, 2007); then the adequacy of the new 
stipulated contribution rate (18%) in the 2014 Nigeria Pension Reform Act for 
achieving a sustainable retirement income, needs to be investigated.  

The challenge still remains as to the capacity of the earning power of Nige-
rian retirees in meeting their basic needs at retirement, since an objective ap-
praisal of the implementation of both the 2004 and 2014 Pension Schemes has 
not indicated any convincing evidence that the Scheme is leading the country in 
the right direction, thereby casting a doubt on its chance to succeed (Anyim, 
Olusanya, & Okere, 2014). The aim of this study therefore, is to carry out an 
analysis of the adequacy of pre-retirement contribution rates vis-à-vis the current 
salary structure of the Nigerian potential retirees. The result of the study would 
guide the policymakers, pension-sponsors and employers in addressing deficien-
cies in the current pension systems, and ensure adequacy of the retirement bene-
fits for a satisfactory standard of living for potential Nigerian retirees as set by 
the International Labour Organisation (ILO). 

The paper was divided into six sections, section 1 introduces the subject 
matter, while section 2 presents a review of literature, section 3 describes the 
research methodology employed for the study, section 4 – the research findings 
and discussion of the findings, section 5 – conclusions, and section 6 provides 
the recommendation of the study. 
 
 
2. Literature review 
 

There has been little or no formal research on estimating retirement benefit 
adequacy for Nigerian households. In fact, much of the current debate on the 
issue of pension reforms has focused mainly on general fiscal policy rather than 
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being concerned with individuals’ retirement incomes. Recently, researchers 
have broadened their analysis beyond fiscal considerations of pension by delving 
more into the broader implications of those policy changes (Grech, 2013), find-
ing a solution to the challenge of assessing the pre-retirement savings required to 
retire comfortably and how to achieve wealth adequacy in retirement (Montalto, 
2001). The change in the direction of the research focus which was inspired by  
a shift in thinking on pension reforms in the international economic institution is 
for pension system to provide adequate, affordable, sustainable and robust bene-
fit for the retiree (Grech, 2013). 

Several surveys have been devoted in other countries of the world to identi-
fying the main causes of retirement benefit inadequacy. The surveys suggested 
that pre-retired people are not saving adequately for their retirement, and thus 
need additional savings in order to maintain the preretirement level of living 
during retirement (Bernheim, 1996; Burns & Widdows, 1988; Duncan, Mitchell, 
& Morgan, 1984; Engen, Gale, & Uccello, 2000; Li, Montalto, & Geisteld, 
1996; Mitchell & Moore, 1998; Moore & Mitchell, 2000). 

A variety of techniques have been used in previous studies to estimate the 
amount needed to finance retirement consumption and to project the resources 
available for retirement. Yuh, Montalto, & Hanna (1998), used the household’s 
level of preretirement consumption as a proxy for the household’s desired level 
of retirement consumption. Some of the studies used needed information on the 
future rates of return, or growth rates, for assets to project the value of retirement 
benefit for pre-retired households at the point of retirement in the future. For 
example, Burns & Widdows (1988), used a common growth rate of 0% and 3% 
for all financial assets while Moore & Mitchell (1997), project individual com-
ponents of net financial wealth assuming the growth rates are geometric averag-
es of historical real returns. It is an improvement over the use of a common 
growth rate for all financial assets. It, however, ignores risks associated with 
investments due to changes in interest rates over time. Yuh et al. (1998), also 
project individual components of financial and non-financial wealth, but use 
both average and pessimistic growth rates generated from historical rates of re-
turn and a lognormal forecasting model. Also, Grech (2013), Moore, Robson,  
& Laurin (2010), MacDonald, Moore, Chen, & Brown (2011), Wolfson (2011), 
Brady (2010), OECD (2011), and Purcell (2012) used other several approaches 
to measure the adequacy of retirement income. 

As cited in Li et al. (1996), two categories of empirical research on finan-
cial adequacy for retirement are relevant to this study. The first category of em-
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pirical studies uses savings adequacy as an indicator of how well an individual is 
preparing for retirement at the point of retirement. The second category of em-
pirical studies focuses on developing an objective measure to directly estimate 
the amount of financial resources needed for retirement. Both categories of re-
search assume consumption smoothing. This assumption implies that the level of 
consumption in any given period is a good proxy of the individual’s desired 
level of consumption. 

In order to measure the adequacy of the retirement income, a replacement 
ratio (the ratio of post-retirement to pre-retirement income) is most commonly 
used (Schulz & Leavitt, 1983). For example, Palmer (1989, 1992, 1994, 2008), 
Burns & Widdows (1990), Chia & Tsui (2003), Mitchell & Moore (1998), 
Moore & Mitchell (2000), Butrica, Iams, & Smith (2003), Haveman, Holden, 
Wolfe, & Sherlund (2005), Munnell & Soto (2005), Munnell, Webb, & Golub- 
-Sass (2012), and Tudor (2012) have used replacement ratios for assessing pre- 
-retirement savings targets for retirement wealth adequacy. The concept of re-
placement ratio is usually used to compare the starting pension to the earnings 
received prior to retirement. The underlying principle behind this measure is the 
assumption that the pensioner’s needs and consumption level are linked to 
his/her pre-retirement income (Antler & Kahane, 1987). 

In addition, economists have produced a number of estimates on readiness 
of retirees for retirement in the course of some of their research studies in the 
last decade using different research methods (Leonesio, 1996). For example, 
Bernheim, Forni, Gokhale, & Kotlikoff (2000) used ESPlanner calculator and 
Financial Planner respectively to estimate pre-retirement savings rates and real-
ised that most household savings are too small for their retirement.  

This study attempts to modify the standard life-cycle hypothesis (as used in 
(Li et al., 1996)) to build an actuarial pension and investment model, as de-
scribed in the conceptual framework in Figure 1 below. The framework was 
developed based on the available information provided in the Nigeria 2014 Pen-
sion Act. This is combined with the optimal benchmark required percentage of 
pre-retirement income as defined by poverty and other threshold that is needed, 
to sustain a potential retiree’s living standard at retirement. Individuals are as-
sumed to know the date at which they will retire and how long they will live, and 
therefore accumulate financial resources prior to retirement so that they will 
have sufficient resources to satisfy the financial needs of retirement. At the 
planned date of retirement, if the accumulated financial resources are greater 
than or equal to the financial resources needed for retirement, the individual has 
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adequate financial resources for retirement. On the other hand, if the accumulat-

ed financial resources do not exceed the financial resources needed for retire-

ment, the individual has inadequate financial resources for retirement. 

 
Figure 1. Conceptual framework 

 

 

 

 

 

 

 
 

 

 

 

 
 

Source: Authors (2018). 
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compared at the retirement date; accumulated values of contributions are ob-
tained and the present value of benefits is obtained in order an equality of values. 
To make the discounting process valid, the analysis was carried out assuming an 
average rate of interest at which the contributions can be invested in future. This 
rate of interest, which represents the long-term yield expected to be obtained on 
new investments made, is used in the analysis.  

The analysis was done using basic elements of the required functions stated 
over the years, by actuaries. They are used for developing tools and methods of 
computation, which are appropriate to the requirements of the framework-
computation of the assessment of the contribution rates, required to support 
scheme of benefits of a proposed pension scheme as stated in Lee (1986, p. 200), 
and then implemented by R-Language Code, as follows: 
(i) Rate of probability of future events giving rise to benefit payments from the 

scheme. This rate, can also be used to arrive at the number of survivors as 
contributing members from time to time, out of an initial group; and hence 
at the pattern of contributions to the scheme. 

(ii) Rate of mortality of pensioners. 
(iii) Elements which will enable the amount of each future payment into and out 

of the scheme to be estimated. 
(iv) Compound interest functions. 

To consider the basic elements of required functions and the construction of 
various functions from them, a single salary scale which is normally used for the 
pay projections of a large group of members was constructed, although this may 
represent a sweeping simplification of a complex situation (Lee, 1986). 

The Net Income Target Replacement Ratio will provide an early insight to 
career individuals who want some idea about whether their projected savings 
may be reasonably on target. This will enable them to adjust their current living 
standards for a sustainable retirement life.  
 
 
3.2. Actuarial assumptions for the analysis  
 

The contributions and benefits of most pension schemes are based on pen-
sionable earnings. This requires some method of actuarial projections in line 
with Act No. 4 of the 2014 Nigeria Pension Act and guide lines issued by Nige-
ria Pension Commission, to estimate amounts of pensionable earnings from time 
to time in the future, and allow for equitable transfer of risk in many situations; 
hence the contribution rate is set using the following assumptions: 
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1. At least 50% of the accumulated contribution fund of the employee will be 
used at retirement age ݕ to purchase a monthly single-life immediate annuity, 
with a guarantee of payment for at least 10-years at that time. This is in line 
with Act No 4, Part XII of the 2014 Nigeria Pension Act and guide lines is-
sued by Nigeria Pension Commission. 

2. The salary scale is ݏ௫ = 1.03௫for CONUASS and ݏ௫ = 1.04௫for CONTISS, 
where y is an integer (Actuarial projections to estimate amounts of pensiona-
ble earnings from time to time in the future). This based on recent empirical 
study of CONUASS and CONTISS salary structure (Sogunro, 2016). 

3. The salary is assumed to increase continuously. This is for ease of analysis. 
4. The contributions to the fund are made at the end of the each month within 

the year, based on the net income salary for that year. This is in line with Act 
No. 4, Part IV, 11(3b) of the 2014 Nigeria Pension Act. 

5. Contributed funds invested, are assumed to earn 6% effective rate of interest. 
This the average of annual returns on pension funds invested over the period 
of 2014 to 2016 in Nigeria.  

6. Annuities purchased at retirement are priced and computed assuming an in-
terest rate of 4% per year based on PMA92C20 Mortality Table. This is the 
rate in use in the insurance industry in Nigeria. 

7. Funds are invested and paid out in full upon withdrawal from the scheme. 
This is in line with Act No. 4, Part XII of the 2014 Nigeria Pension Act and 
guide lines issued by Nigeria Pension Commission. 

8. Retirement age is ݕ (Variable age at retirement). 
9. The target replacement ratio (TRR) % is the benchmark suggested by pen-

sions commission (2004), expressed in 2013 earning term, with the corre-
sponding equivalent value in Naira of the net income (current) salary ₦(ܵܮܣ) 
of the participant.as shown in Table 1 below.  

 
Table 1. Replacement ratio benchmarks for different income levels as used by the 

pension’s commission 2004, expressed in 2013 earnings terms  
Earnings Target replacement rate Target replacement income 

Less than £12,136 80% Less than £9,709 
£12,136 – £22,354 70% £8,495 – £15,647 
£22,355 - £31,936 67% £14,978 - £21,397 
£31,937 – £51,098 60% £19,162  – £30,659 
Over £51,098 50% Over £25,549 

Source: Department of Work & Pension (2013). 
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3.3. Data analysis  
 

If on the average, the age at entry of Nigerian employees is assumed to be 
25 years, given an initial salary rate of (ܵܮܣ)௫ per annum and (1	 + 	݁)௫ the 
inflation factor, where ݁ is the assumed annual rate of future salary escalation. 
As everything is described in proportion to salary, the amount assumed does not 
matter. Then the annual salary rate (ASR) at age ݔ > 25, can be defined as: 

(ܴܵܣ)        = 	௫(1(ܮܣܵ) + 	݁)௫ିଶହ			                              (1) 

Let ܥ be the proportion of salary contributed where salaries are paid m-times in 
a year. Therefore the contribution made at time t, where ݐ = 	 ଵ , ଶ , ଷ ,…… ,	(௬ିଶହ)  is: 

    ௫(1(ܮܣܵ) + ݁)௧                                           (2) 

If ܥ is the proportion of salary contributed each year, then accumulated amount 
of fund (₦ܨ) at retirement age ݕ for the participant, where y is the retirement 
age is: 

ܨ₦ =  ௫(ܮܣܵ) ൬∑ (1 + ݁) ೕ(௬ି௫)ୀଵ (1 + ݅)௬ି௫ି ೕ൰                  (3a) 

This can be evaluated as: 

ܨ₦  = ௫(ܮܣܵ)ܥ ൮(ଵା)షమఱି	(ଵା)షమఱ൭ቀభశభశቁ భିଵ൱ ൲             (3b) 

Where ݅	is the rate of investment return per annum. 
 

The salary received in the year prior to retirement under the assumptions is: 

      
ௌௌೣ = ௫(1(ܮܣܵ) + ݁)௬ି௫ିଵ                                       (4) 

Using the target replacement ratio (TRR), which corresponds to the equivalent 
value in Naira of the net income (current) salary of the participant listed in Table 1, 
then the target retirement benefit (TRB) per year on retirement at age ݕ is: 

(ܤܴܶ)   = ௫(1(ܮܣܵ)(%ܴܴܶ) + ݁)௬ି௫ିଵ               (5) 

The Expected Present Value (EPV) at retirement of the benefits of (TRB) per 
year to the member is: 



An assessment of adequacy of pre-retirement savings… 

 

161 

(ܸܲܧ)   = ௫(1(ܮܣܵ)(%ܴܴܶ) + ݁)௬ି௫ିଵ(ܽ௬:ଵതതതതۀതതതതതതത)           (6) 

where ܽ௬:ଵതതതതۀതതതതതതത is a discrete 10-year certain and life annuity immediate to a life 
aged ݕ. That is, if the annuitant survives more than 10 years, payments will con-
tinue until his death. 
The present value random variable for the benefit ܽ௬:ଵതതതതۀതതതതതതത is defined as: 

ܻ௬:ଵതതതതۀതതതതതതത = ቊܽଵห, ௬ܭ		݂݅ 	≤ 10		ܽඇ	, ௬ܭ	݂݅ > 10                                  (7) 

and ܽ௬:ଵതതതതۀതതതതതതത is evaluated as: 

 ܽ௬:ଵതതതതۀതതതതതതത = ܽଵതതതതۀ + 	௬ܽ௬ାଵଵܧ                                 (8) 

Where ܽଵതതതതۀ is the present value of a temporary annuity-certain:  
 
Similar results for the present value of a 10-year guaranteed m-thly payable 
whole life annuity-immediate ܽ௬:ଵതതതതۀതതതതതതത()  is evaluated as: 

 ܽ௬:ଵതതതതۀതതതതതതത() = 		 ܽଵതതതതۀ() +	 	ଵܧ ௬ܽ௬ାଵ()                                  (9) 

Hence, the expected present value of the benefit at retirement is: 

(ܸܲܧ) = ௫(1(ܮܣܵ)(%ܴܴܶ) + ݁)௬ି௫ିଵ ൮ቌ ଵି(ଵା)షభబቆ(ଵା) భିଵቇቍ +	 	ଵܧ ௬ܽ௬ାଵ() ൲   (10) 

For equity and soundness of the fund, it will be assumed that the fund accumu-
lated at retirement (ܨ)	should be equal to the expected present value (ܸܲܧ)	of 
the retirement pension benefits at age y. This implies that: 

Equation (3b) = Equation 10, that is: 

௫(ܮܣܵ)ܥ ൮(ଵା)షమఱି	(ଵା)షమఱ൭ቀభశభశቁ భିଵ൱ ൲ = ௫(1(ܮܣܵ)(%ܴܴܶ) + ݁)௬ି௫ିଵ ൮ቌ ଵି(ଵା)షభబቆ(ଵା) భିଵቇቍ +	 	ଵܧ ௬ܽ௬ାଵ() ൲      (11) 

Assuming 50% of the fund in the Retirement Saving Account (RSA) is used to 
purchase guaranteed annuity at retirement according to the Pension Act, then the 
percentage contribution (ܥ) needed by the Nigerian employees for their targeted 
retirement benefit can be obtained by solving for (ܥ) in the equation 11. 
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ܥ = 	 (ࡾࡾࢀ%)(ାࢋ)࢟ష࢞షۈۈۉ
ۇ
ۈۉ
ۇ ష(శ)ష	൭(శ) ష൱ۋی

	ାۊ 	ࡱ ()శ࢟ࢇ࢟
ۋۋی
	ۊ

(శ)࢟ష࢞ష	(శࢋ)࢟ష࢞ቌቀశశࢋቁషቍ
  (12) 

Therefore, ݈ܽݐݐ	݈ܽݑ݊݊ܣ	݊݅ݐݑܾ݅ݎݐ݊ܥ	ݏ݅	ܥ	)	݈ܽݑ݊݊ܣ	(ݕݎ݈ܽܽݏ and, the amount 
of monthly contribution (1 ൗݕℎ݈ݐ݉ ) is  ݐ݊ܯℎ݈ݕ	݊݅ݐݑܾ݅ݎݐ݊ܥ = ܥ ቀ(ௌ)ೣ ቁ   (13) 
 
 
3.4.  Actuarial determination of adequate contribution from  

the employee’s income 
 

In order to estimate the required amount of pension earnings from time to 
time in the future and allow for equitable transfer of risk in many situations, the 
income in retirement is considered and determined using the following assump-
tions which are in line with Act No. 4 of the 2014 Nigeria Pension Act and guide 
lines issued by Nigeria Pension Commission. 
1. Retirement income is measured from the year of reaching pension age ݕ, and 

consists of government pension as stated in the pension Nigerian Pension Re-
form 2014 Act – Defined contribution and Annuities. 

2. Potential income from other forms of wealth, particularly investment income, 
is not included. With this, adequacy of the stipulated contribution stated in 
the 2014 Act can be determined.  

3. Income from sources other than government pension is excluded from the 
calculation of the retirement benefits. With this, adequacy of the stipulated 
contribution stated in the 2014 Act can be determined. 

4. Salary is assumed to increase continuously for ease of analysis.  
5. The 18% stipulated in the Pension Reform Act 2014, is not used directly 

since one of the objectives of this study is to question its adequacy  
6. The estimates of the pre-retirement contribution or benefit are based on pen-

sion reform policies which are subject to change. This can include changes in 
both entry and exit ages. This is in line with Act No. 4 of the 2014 Nigeria 
Pension Act and guide lines issued by Nigeria Pension Commission. The es-
timates have not taken the employers’ policy into consideration.  
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7. Inflation, earnings growth and the labour market are consistent with medium 
and long term assumptions taken into consideration in the present economic 
situation of the country. The investment rate i was determined by; (1) averag-
ing returns of long-term bonds in the stock market in Nigeria during the period 
of this research and (2) allowing for expenses considered by the Pension Re-
form Act for pricing the annuity model (e.g. tax on the net premium, infla-
tionary rate, NICOM levy, market fluctuation, initial expenses, renewal ex-
penses, commission to agent, and profit margin). 

8. The Pensioner Mortality Table, PMA92C20 used in United Kingdom was 
used in the computation of the life annuity-certain for the retirement benefits; 
this is because it is similar to the mortality pattern in Nigeria presently. The 
male pensioner mortality table is also used for both male and female partici-
pants.  

9. The research study took into consideration the situation of the Nigerian la-
bour market and pension incomes for qualified ages, as stipulated in the 2014 
Reform Act.  

 
 
4. Research findings and discussion  
 

The Net Income Target Replacement Ratio and some important actuarial 
assumptions have been applied to investigate and assess the adequacy of the 
contribution rate stipulated in the 2014 Nigerian Pension Reform Act. The con-
tributions are payable into the Retirement Savings Account (RSA) of the em-
ployees while in service. Also, the pre-retirement savings that can adequately 
fund the retirement consumption of potential Nigerian retirees has been estimat-
ed. The calculations were based on the target replacement rate/ratio benchmarks 
suggested by the Pension Commission UK (2004), expressed in 2013 earning 
terms. It ranged between 50% and 80% for both high and low income earner 
respectively. The replacement rates/ratios used by the authors for the analysis, 
are consistent with previous studies by Palmer (1989, 1994) and Duncan et al. 
(1984). They suggested replacement rates/ratios ranging from 65% to 85% and 
70% to 90%, respectively, for calculating pre-retirement savings of potential 
retirees. 

The results of the analysis show that, there is need for an increase of about 
10.01% over the minimum contribution stipulated in 2014 Act. That is, the least 
income earner in Nigeria with entry age of 25 years and retirement age of 
65years, need to contribute a minimum of 28.01%, instead of 18% prescribed in 
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the Act so as to maintain the consumption level and maintain the pre-retirement 
living standard during retirement. The income individuals will need to live com-
fortably in retirement can differ substantially across households, depending on 
individual retirement goals and accumulated personal savings and investments. 
This was not considered in the determination of the contribution rate in the 2014 
Act. The plan sponsors are only concerned with the upward review of the contri-
butions rate in the new act. They measure retirement readiness, by looking at the 
RSA accumulating savings only and not concerned with the effectiveness of 
such a system in providing a reliable means to smoothen lifetime consumption. 
 
 
5. Conclusions 
 
5.1. Research contribution and implications 
 

This present study has attempted to fill a gap by determining whether in 
employees Nigeria are likely to achieve an acceptable standard of living in re-
tirement, using actuarial assumptions and analysis, to measure the sufficiency of 
the Nigerian public pension plan at retirement. The study used the actuarial ana-
lytic principle, coupled with net income of employees, to assess the adequacy of 
wealth accumulation with a methodology derived from applications of replace-
ment ratio targets. This change in the direction of the research focus was in-
spired by a shift in thinking on pension reforms among the International Eco-
nomic Institutions for Pension System, to provide adequate, affordable, 
sustainable and robust benefits for retirees (Grech, 2013).  

The study has established the minimum contribution rate into the Retire-
ment Savings Account so as to meet the internationally acceptable replacement 
ratio for employees of the Nigerian Federal Universities. The study has also 
investigated the extent to which the capacity of retirement income is sufficient, 
to adequately replace a retiree‘s pre-retirement income. The previous studies 
have not tested the utility function of the Pension Act in the framework of eco-
nomic reality to date. Researchers have not linked the minimum contribution of 
the new Nigeria scheme, to meeting the retiree‘s basic needs at retirement. Most 
of the current studies are focused on the issue of pension reforms, rather than on 
the concern with individual retirement outcomes, e.g. Eme, Uche, & Uche (2014), 
and Anyim et al. (2014). 

Based on the results of the analysis of the study, hardly can Nigerian future 
retirees replicate their pre-retirement income less work related expenses, enjoy  
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a decent standard of living and economic independence, as stipulated by the 
International Labour Organization (ILO) or maintain a lifestyle comparable to 
their pre-retirement days. This is because of the inadequacy of the stipulated 
contribution rate in the new scheme. Also, the plan is not linked to products that 
yield retirement income streams that will last a lifetime. Furthermore, the con-
sumption pattern of the individual is not put into consideration due to the contri-
bution rate of 18%. This is not sufficient for an employee without a constant 
consumption pattern as postulated by Keynes (1936). Therefore, more needs to 
be done by the policy makers, the government, regulatory body, plan sponsor 
and individuals, in order to prevent old age poverty among potential retirees.  
 
 
5.2. Research limitation and future works 
 

The study, as an appraisal of the current pension regulatory practice by the 
Nigeria Pension Commission (PENCOM), covers the determination of retire-
ment benefits contribution rate that can provide a robust, adequate and sustain-
able benefit at retirement for the Nigerian pension system. This can be used by 
potential retirees to know the proportion of their current salaries to be saved 
towards retirement benefits in order to enjoy a standard of living acceptable by 
the International Labour Organisation. It also covers an actuarial computational 
framework for calculating retirement contributions in the Nigerian context for 
pre-retired employees by developing an estimating model for retirees’ future 
benefits and income adequacy.  

The scope of this research study has, however, been limited to the assess-
ments of the current pensioners’ inadequacy/the financial position of savers at 
retirement as carried out by Butler & Van Zyl (2012) because their retirement 
benefit contributions are not based on the recent contribution of the 2014 Pen-
sion Act. In addition, the goal has been interpreted in terms of total wealth re-
quirements of a household at retirement, and not as an optimal goal for an occu-
pational retirement fund or retirement annuity fund investment. Therefore, only 
active workers of both the Academic (CONUASS) and Non-teaching (CONTISS 
II) staff of the Federal Universities in Nigeria that were saving for retirement 
with a strategic financial planning and reliable investment strategy (all forecast 
for future living expenses), were considered. The study was, indeed, confined to 
Academic and Non-teaching staff of the University of Lagos only, due to con-
venient accessibility and proximity of data to the researcher. The study, in par-
ticular, was limited to the investigation of the adequacy of the minimum retire-
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ment benefit contributions of employees enshrined in the 2014 Pension Reform 
Act, with concentration on monthly income needs or lump sum equivalents re-
quired to fund a future income stream that will meet the expected standard of 
living. In mitigating the limitation highlighted above, it is hoped that the find-
ings from the University of Lagos will be applicable to other Federal Universi-
ties in Nigeria, since they operate in the same economic, political and legal envi-
ronment with the University of Lagos. Furthermore, a similar study based on the 
same principles and ideology can be done on the other sectors of the Nigerian 
government workers to see if the outcomes of the study will be the same. 
 
 
6. Recommendations 
 

To prevent inadequacy of retirement benefits and guarantee a comparable 
employee’s pre-retired income so as to ensure that older people are not placed at 
the risk of poverty, but enjoy a decent standard of living after retirement, it is 
necessary to boost the pre-retirement savings of individuals or groups by em-
ploying the following measures: 
1. The employer should raise its contribution rate to enable the affected persons 

or groups meet the pre-retirement savings target. 
2. The plan sponsor/employer should make use of incentives that can encourage 

workers to make voluntary savings above the stipulated rate into their Re-
tirement Savings Account (RSA). 

3. The plan sponsor/pension fund administrator (PFA) should widen the in-
vestment outlets to expand income and improve returns on investments. 

4. The plan sponsor/employer should continuously educate potential retirees on 
how to get prepared socially, psychologically and financially for their retire-
ment. 

 
 
References 
 
Abdulazeez, N. (2014). Pension scheme in Nigeria: History, problems and prospects. 

Arab Journal Business Management Review, 5(2), 1-6. 

Aborisade, F. (2012). Gratuity and retirement benefits and the pension reform act 2004. 
Ibadan: Department of Business Administration & Management Studies, the Poly-
technic, Centre for Labour Studies (CLS). Retrieved from femiaborisade.blogspot. 
com/2012/10/gratuity-and-retirement-benefits-and.html 



An assessment of adequacy of pre-retirement savings… 

 

167 

Alford, S., Farnen, B. D., & Schachet, M. (2004). Light at the end of the tunnel: Getting 
on track for affordable retirement. Benefits Quarterly, 4th Quarter. Retrieved from 
https://search.proquest.com/openview/d538cc63cb3d9bbcca24b85bab0843bc/1?pq-
origsite=gscholar&cbl=4616 

Antler, J., & Kahane, Y. (1987). The gross and net replacement ratios in designing pen-
sion schemes and in financial planning: The Israeli experience. The Journal of Risk 
and Insurance, 54(2), 283-297. 

Anyim, F. C., Olusanya, O. A., & Okere, R. C. (2014). A critique of pension reform act, 
2004 in Nigeria. Journal of Arts and Humanities (JAH), 3(7). doi: 10.18533/ 
journal.v3i7.493 

Bassey, N. E., Etim, O. U., & Asinya, F. A. (2008). An overview of the Nigerian Pen-
sion Scheme from 1951-2004. Global Journal of Humanities, 7(1 & 2). Retrieved 
from https://www.ajol.info/index.php/gjh/article/view/79376 

Bernheim, B. D. (1996). The Merrill Lynch baby boom retirement index: Update ‘96. 
Stanford, CA – New York, NY: Stanford University – Merrill Lynch and Co. 

Bernheim, D. B., Forni, L., Gokhale, J., & Kotlikoff, L. J. (2000). How much Americans 
should be saving for retirement? American Economic Review, 90(2), 288-292. 

Brady, P. (2010). Measuring retirement resource adequacy. Journal of Pension Economics 
and Finance, 9(2), 235-262. 

Burns, S. A., & Widdows, R. (1988). An estimation of savings needs to adequately fund 
baby boomers’ retirement. In V. Hampton (Ed.), Proceedings of the 34th Annual 
Conference of the American Council on Consumer Interests (pp. 15-18). Columbia, 
MO: American Council on Consumer Interests.  

Burns, S. A., & Widdows, R. (1990). Sensitivity of a retirement analysis framework to 
changes in retirement analysis parameters. Financial Counseling and Planning, 1, 
71-90. 

Butler, M. B. J., & van Zyl, C. J. (2012). Consumption changes on retirement for South 
African households. South African Actuarial Journal, 12. Retrieved from 
https://www.ajol.info/index.php/saaj/article/view/82475. doi: 10.4314/saaj.v12i1.1 

Butrica, B., Iams, H., & Smith, K. (2003). The changing impact of social security on 
retirement income in the United States. Social Security Bulletin, 65(3). Retrieved 
from https://www.ssa.gov/policy/docs/ssb/v65n3/v65n3p1.html 

Casey, B. H. (2011). Pensions in Nigeria: The performance of the new system of person-
al accounts. International Social Security Review, 64(1), 1-14. 

Casey, B. H., & Dostal, J. M. (2008). Pension reform in Nigeria how not to learn from 
others. Sage Journal Global Social Policy, 8(2), 238-266.  

Chia, N., & Tsui, A. (2003). Life annuities of compulsory savings and income adequacy 
168 of the elderly in Singapore. Journal of Pension Economics and Finance, 2(1), 
41-65. 

Clacher, I., Hatchett, J., & Hurd, M. (2012). Meeting defined benefit pension obliga-
tions: Measurement, risk and flight paths. The actuarial profession, making finan-



A.B. Sogunro, R.O. Ayorinde, I.A. Adeleke 

 

168 

cial sense of future. Presented to the Institute and Faculty of Actuaries at 16 Janu-
ary 2012 in Edinburgh and 30 January 2012 in London. Retrieved from 
www.actuaries.org.uk/system/files/documents/pdf/ 

Department of Work & Pension. (2013). Framework for the analysis of future pension 
incomes (Pensioner Income Series 2011-12, p. 11). Retrieved from https://assets. 
publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file 
/254321/framework-analysis-future-pensio-incomes.pdf 

Duncan, G. J., Mitchell, O. S., & Morgan, J. N. (1984). A framework for setting retire-
ment savings goals. Journal of Consumer Affairs, 18(1), 22-46. Retrieved from 
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1745-6606.1984.tb00317.x 

Eme, O., & Ugwu, C. S. (2011, October). The laws and administration of retirement in 
Nigeria: A historical approach. Kuwait Chapter of Arabian Journal of Business and 
Management Review, 1(2). Retrieved from https://www.arabianjbmr.com/pdfs/KD_ 
VOL_1_2/1.pdf 

Eme, O. I., Uche, O. A., & Uche, I. B. (2014). Pension reform act 2014 and the future of 
pension administration in Nigeria. Arabian Journal of Business and Management 
Review (OMAN), 4(2), 156-166. 

Engen, E. M., Gale, W. G., & Uccello, C. E. (2000). The adequacy of household saving 
(CRR WP 2000-01). Boston: Center for Retirement Research at Boston College. 
Retrieved from http://www.bc.edu/crr 

Federal Government of Nigeria. (2001). Blue Print on the contributory scheme: Summary 
of proceedings at the national workshop on pension reforms. Retrieved from https:// 
femiaborisade.blogspot.com/2012/10/gratuity-and-retirement-benefits-and.html 

Grech, A. G. (2013). How best to measure pension adequacy (CASE 172). London: 
Centre for Analysis of Social Exclusion, London School of Economics. Retrieved 
from http://eprints.lse.ac.uk/51270/1/__Libfile_repository_Content_Grech,%20AG_ 
Grech_How_best_measure_2013.pdf  

Haveman, R, Holden, K., Wolfe, B., & Sherlund, S. (2005). Do newly retired workers in 
the U.S. have sufficient resources to maintain well-being? (Working Paper  
No. 0012). Madison, WI: La Follette School of Public Affairs. Retrieved from: 
http://www.lafollette.wisc.edu/publications/workingpaper 

Holzmann, R. (2012, August). Global pension systems and their reform: Worldwide 
drivers, trends, and challenges (Discussion Paper No. 6800). Kuala Lumpur – 
Bonn – Washington, DC: Institute for Economic Policy Analysis. University of 
Malaya – IZA – CESifo – World Bank. 

Holzmann, R., & Hinz, R. (2005). Old-age income support in the twenty-first century: 
An international perspective on pension systems and reform. Washington, DC: The 
World Bank. Retrieved from http://www.un.org/chinese/esa/ageing/pdf/Holzmann 
Hinz_OldAgeSupport.pdf 

Ibiwoye, A., & Adesona, T. A. (2012). Actuarial perspectives on pension reform: A closer 
look at Nigeria’s individual account system. Insurance Markets and Companies: 
Analyses and Computation, 1(2), 108-117. Retrieved from https://businessperspec 



An assessment of adequacy of pre-retirement savings… 

 

169 

tives.org/images/pdf/applications/publishing/templates/article/assets/3515/IMC_20
10_2_Ibiwoye.pdf 

Keynes, J. M. (1936). General theory of employment, interest and money. Cambridge: 
Cambridge University Press. 

Kritzer, B. E. (1996). Privatizing social security: The Chilean experience. Social Security 
Bulletin, 59(3), 45-55. 

Lee, E. M. (1986). An introduction to pension schemes. London: Institute of Actuary and 
Faculty of Actuaries in Scotland – Chameleon Press. 

Leonesio, M. V. (1996). The economics of retirement: A nontechnical guide. Social 
Security Bulletin, 59(4). Retrieved from https://pdfs.semanticscholar.org/c2ac/ 
23768b8b5c0973e3cccb5bea8091c55f03cb.pdf 

Li, J., Montalto, C. P., & Geistfeld, L. V. (1996). Determinants of financial adequacy for 
retirement. Financial Counseling and Planning, 7, 39-48.  

MacDonald, B-J., Moore, K., Chen, H., & Brown R. (2011). Canadian national retire-
ment risk index: Employing statistics Canada’s LifePaths to measure the financial 
security of future Canadian seniors. Journal of Canadian Public Policy, 37(1), 73-94. 
Retrieved from www.afc-fac.ca/documentations/MacDonaldMooreChenBrown 
2011.pdf 

Mitchell, O. S, & Moore, F. J. (1998). Can Americans afford to retire? New evidence on 
retirement saving adequacy. The Journal of Risk and Insurance, 65(3), 371-400. 

Montalto, C. P. (2001). Retirement wealth and its adequacy: Assessing the impact of 
changes in the age of eligibility for full social security benefits (CRR WP 2001). 
Boston: Center for Retirement Research, Boston College. Retrieved from http:// 
www.bc.edu/crr 

Moore, F. J., & Mitchell, O. S. (1997). Projected retirement wealth and savings adequa-
cy in the health and retirement study (Working Paper No. 6240). Cambridge, MA: 
National Bureau of Economic Research.  

Moore, J. F., & Mitchell, O. S. (2000). Projected retirement wealth and savings adequacy 
in the health and retirement study. In O. S. Mitchell, P. B. Hammond, & A. M. Rap-
paport  (Eds.), Forecasting retirement needs and retirement wealth (pp. 1-44). Phila-
delphia: University of Pennsylvania Press. 

Moore, K., Robson, W., & Laurin, A. (2010). Canada’s looming retirement challenge: 
Will future retirees be able to maintain their living standards upon retirement? 
(Pension Papers No. 317). Toronto: C.D. Howe Institute. Retrieved from: https:// 
pdfs.semanticscholar.org/44af/197c7bcde4ad4f2a1cf585df904281c41f2e.pdf 

Munnell, A. H., & Soto, M. (2005, August). What replacement rates do households really 
experience at retirement? (Working Papers No. 10). Boston: Center for Retirement 
Research, Boston College. 

Munnell, A. H., Webb, A., & Golub-Sass, F. (2012, November). The national retirement 
risk index: An update (Brief’s Key 12-20). Chestnut Hill, MA: Center for Retire-
ment Research at Boston College. 



A.B. Sogunro, R.O. Ayorinde, I.A. Adeleke 

 

170 

Nigeria Pension Act. (2014). Nigeria Pension Reform Act 2014: Establishment of the 
contributory pension scheme. Retrieved from https://nass.gov.ng/document/ 
download/5971 

OECD. (2011). Net pension replacement rates, in pensions at a glance 2011: Retirement- 
-income systems in OECD and G20 countries. Paris: Author. doi: 10.1787/ 
pension_glance-2011-18-en 

Palmer, B. A. (1989). Tax reform and retirement income replacement ratios. The Journal 
of Risk and Insurance, 56(4), 702-725. 

Palmer, B. A. (1992). Establishing retirement income objectives: The 1991 retire project 
report. Benefits Quarterly, 8(3), 6-15. 

Palmer, B. A. (1994). Retirement income replacement ratios: An update. Benefits Quar-
terly, 10(2), 59-75. 

Palmer, B. A. (2008). 2008 GSU/AON retire project report 08-01, Georgia State Univer-
sity, Georgia. Retrieved from: http://rmictr.gsu.edu/Papers/RR08-1.pdf, 14 March 
2010. 

Palmer, B., DeStefano, R., Schachet, S., & Paciero, J. (2004). Replacement ratio study:  
A measurement tool for retirement planning. London: Aon Consulting. Retrieved 
from http://www.aon.com/about/publications/pdf/issues/rs 

Purcell, P. J. (2012). Income replacement ratios in the health and retirement study. Social 
Security Bulletin, 72(3). Retrieved from: https://www.ssa.gov/policy/docs/ssb/ 
v72n3/v72n3p37.html 

Reno, V. P., & Lavery, J. (2007, May). Social security and retirement income adequacy 
(Social Security Brief, No. 25). Washington, DC: National Academy of Social In-
surance. 

Schulz, J. H., & Leavitt, T. D. (1983). Pension integration: Concepts, issues and pro-
posals. Washington, DC: Employee Benefit Research Institute. 

Sogunro, A. B. (2016). On the adequacy of pension scheme, using the salary structure of 
federal universities in Nigeria (Ph.D. thesis). Akoka, Yaba, Lagos: Department of 
Actuarial Science & Insurance, University of Lagos. 

Tudor, C. (2012). Evaluating the retiring pensions by simple replacement rates and cur-
rent values of the retiring pensions. International Journal of Research & Reviews in 
Applied Sciences, 12(2), 173-178. Retrieved from https://www.arpapress.com/ 
Volumes/Vol12Issue2/IJRRAS_12_2_02.pdf 

Yuh, Y., Hanna, S. D., & Montalto, C. P. (1998). Mean and pessimistic projections of 
retirement adequacy. Financial Services Review, 9(3), 175-193. doi: 10.1016/ 
S1057-0810(99)00009-8 

Veit-Wilson, J. (1998). Setting adequacy standards: How governments define minimum 
incomes. The policy press, Bristol: University of Bristol. Retrieved from: http:// 
www.bristol.ac.uk/Publications/TPP/  



An assessment of adequacy of pre-retirement savings… 

 

171 

Wolfson, M. (2011). Projecting the adequacy of Canadians’ retirement incomes: Cur-
rent prospects and possible reform options (IRPP Study 17). Montreal: Institute for 
Research on Public Policy. 


