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Abstract 

The history of pensions in Nigeria started with the 1951 Pensions Ordinance. Between that time and 2004, 

several types of Pension schemes were legislated or decreed into law by successive governments. In 1979, 

the then Military Government passed the Pension Decree 102 for civil servants. As a result of the general 

outcry of the people following the maladministration of the scheme, the Federal Government enacted the 

Pension Reform Act in 2004 to replace all other existing Pension Schemes. The new pension has been 

adjudged better than the old one in several respects and is expected to remedy, in particular, the non-

payment or delay in payment of retirement benefits. This paper aims at comparing the quantum of monetary 

benefits payable to retirees between the old and new schemes. Three different groups of employees with 

ages spread between 20 and 60, and with different years of service were randomly generated to represent 

three different organizations. Actuarial methods of estimating benefits using probability, statistics and life 

contingency mathematics were used to determine and compare the benefits of both schemes. The 

calculations so far indicate that the ratio of gratuity paid by the old scheme and that of the new scheme is a 

minimum of about 3.5:1 while the pension benefits stand at the minimum ratio of 2.3:1. The old pension 

scheme is hence proved better in terms of benefits payable to retirees. 

 

Key words: Actuarial valuation, annuity, mortality table, present value, accumulated value. 

 

INTRODUCTION  

Today, the Pension Act No. 102 of 1979 is being 

referred to as “Old Pension scheme” while the 

Pension Reform Act of 2004 is referred to as “New 

Pension scheme” In our discussions below, we 

shall be referring to them as such.  

The old pension scheme was a non-contributory 

Defined Benefit scheme. This means that the 

employer only was paying into the fund and the 

benefits to be paid to any retiring employee who 

was entitled to pension or gratuity were pre-

determined (see Appendix A) in percentages of 
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final salary on date of retirement and number of 

years of service with the employer. 

The new pension Act, on the other hand, is a 

contributory ‘Defined Contribution’ scheme. This 

means that: 

(i) the employer and the employee contribute 

agreed (from the on-set) percentages of     

.the employee’s emolument into the scheme 

periodically. The Act stipulates that the 

employee  pays 7½% monthly while the 

employer pays the same 7½% on behalf of 

the employee into the employee’s 

retirement savings account throughout the 

employee’s working career with the 

employer, 

(ii) the amount of benefit accruing to the 

employee at retirement or cessation of 

employment depends on the total amount of 

contribution in his retirement savings 

account at date of cessation of employment 

and the interest accumulated thereon. 

Consequently, the benefit rate at retirement 

is undefined and is regarded as a variable. 

Statement of the Problem 

The Pension Reform Act, 2004, came into being 

with a view to reducing the difficulties encountered 

by retirees under the old scheme and correcting 

some or all of the problems associated with the 

smooth running of the scheme. While the new 

scheme has been adjudged to be ‘better’ than the 

old in various respects such as funding, 

membership, management, tax exemption, claiming 

of  retirement benefit etc, Odia and Okoye (2012). 

However, comparisons by most writers so far have 

been qualitative. To the best of my knowledge, no 

mention has been made in terms of the monetary 

value or quantum of benefits payable to retirees, 

and this is the gap which this paper seeks to fill.  

Purpose Of The Study 

Apart from all the qualitative advantages that may 

have been orchestrated regarding the Pension 

Reform Act of 2004, the questions that, to the best 

of my knowledge, have not been asked, or answers 

provided, are the following: 

(1) are the monetary benefits from the two 

schemes equal or unequal? or,  

(2) is one more paying to the retiring employee 

than the other? 

(3)  And by what ratio?  

(4) In the event that the Old Scheme pays more 

to the retiring employee than the New 

Scheme, what advice/suggestion can be 

proffered to enhance the New Scheme so 

as to retain its relative advantage of wider 

coverage as acknowledged by most writers. 

These are the questions this research is set to 

attempt answering. 

Today, Trade Unions and the academia express 

concerns that the benefits to be earned from the 

current 15% employer and employee contributions 

may not be adequate (as the benefits of the Old 

Pension scheme) to serve as a retirement benefit 

after 35 years of service or at age 60. 

The objective of this paper is to show the quantum 

of benefits advantage any of the two schemes has 

over the other using the concepts of probability and 

statistics and actuarial mathematics. Suggestion 

will also be made on the possibility of bringing the 

two at par, at least,  if differences in quantum are 

observed. 

REVIEW OF RELEVANT LITERATURE 

According to Trebilcock and Reeve (1988), the first 

laws aimed at providing any form of social security 

as it is called today was the Poor Laws in the reign 

of Queen Elizabeth 1 of England in the 17th century. 

In 1712, the first superannuation fund was set up 

for the benefit of certain civil servants and was 

financed on the pay-as-you-go principle, that is, 

pensions were paid out of the contributions  

collected from those still at work. 

Pension scheme was introduced into Nigeria during 

the colonial era to provide old age income for and 

security to British citizens working in the country 

upon their retirement. Nigeria’s first ever legislative 

document on pension in Nigeria was the 1951 

Pension Ordinance which has retroactive effect 
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from January 1, 1946. The Ordinance provided 

public servants with both pension and gratuity, 

(Ahmed, 2006; Odia and Okoye, 2012). 

In the private sector, most multinational 

organizations as the oil companies, the UAC group 

and insurance companies with foreign background 

operated pension schemes for their employees on 

the Defined Benefit basis and employed foreign 

Actuaries to conduct actuarial valuations as 

required.  

The National Provident Fund (NPF) scheme 

established in 1961 was the first legislation enacted 

to address pension matters of Private 

Organizations. The NPF was a Defined 

Contribution scheme. By law, the contributions by 

employee and employer were pegged at 25% of the 

employee’s salary. The Joint Tax Board, a 

subsidiary of the Federal Board of Internal 

Revenue, was the government’s organ responsible 

for the supervision and approval of all retirement 

schemes for tax purposes.  

The NPF was followed 18 years later by the 

Pension Act No. 102 of 1979, as well as the Armed 

Forces Pension Act No. 103 of the same year. 

Other Pension Acts, including the NSITF 

established by Decree No. 73 of 1993, were 

established prior to the Pension Reform Act of 

2004. 

 

Problems of The 1979 Pension Act  (The Old 

Scheme) 

The problems associated with the 1979 Pensions 

Act were mainly on implementation. Just prior to 

the enactment of the 2004 Pension Reform Act 

(PRA), Legalbrief Africa (2004) observed that the 

collection of retirement benefits in Nigeria had 

continued to cause a lot of sufferings to retirees, 

their dependants and nexts-of-kin, especially the 

retirees in the public sector of the economy. He 

added that there were reports of many beneficiaries 

who died in retirement benefit queues after waiting 

for days, without food or water, to collect their 

benefits. Still on the same situation, Ezeala (2004) 

added that the issue of rewarding Nigerian workers 

after years of active service had been a source of 

concern to the various tiers of government. He 

observed that in a country where life expectancy 

approximates to the commencement of real active 

life in other climes, the issue of pension and 

gratuity had become even more challenging; and 

that many died even before they were due for 

retirement while some others slumped and died on 

queues while waiting to process their pension and 

gratuity.  

 In tracing the problems that made the old pension 

scheme unpopular, Odia and Okoye (2012) cited 

demographic challenges, funding of outstanding 

pensions and gratuities, administrative bottlenecks, 

bureaucracies, corrupt tendencies and 

inefficiencies in the public service as some of the 

challenges that led to the non-payment of pension 

and gratuity benefits as and when due. 

Orifowomo (2006) cited the comments of Professor 

Julius Ihonvbere, the then Special Adviser to the 

President on Policy and Programme Monitoring as 

saying that despite efforts made by the Federal 

Government to mop up the backlog of the liabilities, 

it still owed about N2 trillion to its workers. In 

December 2005, the Director-General of National 

Pension Commission reportedly put the Federal 

Government’s pension liability at N2.56 trillion. 

Retired Federal Ministry and Parastatal workers 

were owed N2 trillion, while the accumulated 

pension arrears for military, police and paramilitary 

retirees amounted to N56 billion. 

As laudable as all the arguments were, a 

fundamental problem that appeared not to have 

received a deserved attention is the fact that the 

issue of actuarial valuation appeared not to have 

been advised from the onset or commencement of 

the implementation of the 1979 Act. An actuarial 

valuation at the commencement of a pension 

scheme would have informed the sponsors, 

Federal and State governments of all the liabilities 

for past and future services and the proper 

amortization schedules for the unfunded liabilities 

which continued to mount from year to year. These 

were consequences of not seeking actuarial advice 

before the take-off of the 1979 pensions.  
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Actuarial valuations were also supposed to have 

been subsequently carried out, at least, triennially 

or even after any special salary award/escalation to 

determine the new funding rate created by such 

awards/escalation so that Government would know 

its liability each time. About 1994, it was discovered 

that the Boards and Parastatals under the Federal 

Ministry of Health were operating the 1979 Pension 

scheme as an Endowment Assurance scheme, 

advising the government to be paying 25% of staff 

salaries ‘into the fund of selected Insurance 

companies’ as advised by their Insurance Broker 

(not by an Actuary). Other Boards and Parastatals 

may have been similarly involved. 

Despite the wrong committed in the determination 

of the funding level, there was also the issue of 

near-lack of funding. The corrupt tendencies of 

those who were involved with the monies did not 

help matters. At the end, stories of lack of funding, 

lack of payment of pensioners’ benefits etc, were 

commonplace. 

The Pension Reform Act 2004 – The Chilean 

Model 

The foregoing crisis associated with the running of 

the old pension scheme necessitated the 

enactment of the Pension Reform Act in 2004 

which was a carbon-copy of the pension and social 

security scheme operated in Chile. While Nigerians 

are still commending this scheme with little or no 

complains, Dostal and Cassey (2007) have been 

cited by Odia and Okoye to have noted that 

Nigerian Government went ahead to emulate and 

copy the Chilean model of pension and social 

security at a time that the government of Chile was 

about changing to an alternative pension model 

because of the criticism by supporters of the 

scheme. Similarly, the World Bank had concluded 

that the reform model of Chile had not, from the 

beginning, delivered the anticipated benefits due to 

the too many assumptions embodied in the 

planning. The extent to which this model – the new 

pension scheme – will be better or otherwise in 

terms of financial benefits (the take-home benefits 

in the pockets of the retirees) is what this paper 

intends to show. 

COMPARISON BETWEEN THE OLD AND NEW 

PENSION SCHEMES (Provisions) 

In the Table of Pensions and Gratuity attached to 

the Pensions Act 1979, employees become entitled 

to Gratuity in their fifth year of service, and to 

pension in their tenth year. Thus at the end of five 

years of service, an employee covered under the 

1979 Pensions Act becomes entitled to 100% of his 

annual emolument as gratuity in that year if he 

ceases to work for the employer. Similarly he 

becomes entitled to pension after completing 10 

years of service. After 35 or more years of service, 

he becomes entitled to 300% of his last annual 

emolument as gratuity and 80% of same salary as 

his annual pension. We are concerned with pension 

and gratuity only in this paper and the foregoing are 

the main issues the average Nigerian is more 

concerned with. 

With the Pension Reform Act 2004, the ‘pension’ 

and ‘gratuity’ to be received by a retiring employee 

will depend on the accumulated contribution at the 

date of retirement. The Act provides for 25% of the 

accumulated contribution to be paid lump sum (as 

gratuity) and the balance of 75% to purchase 

annuity from an insurance company or the like and 

be paid as pension. 

 

 

FORMULAE AND METHODOLOGY 

 Let xl  represent the number of lives, who, 

according to the mortality table, survive to age x in 

service next birthday. 

The probability that a life aged x will survive to age 

x t  is denoted by 
x t

x

l

l


 which is also denoted 

by t xp . 

The value of N1 (one Naira) payable annually for n 

years can be discounted to the present time at 
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interest rate i with value as  1
n

i


 which is 

also denoted as 
nv . 

Hence (1 ) n ni v  . 

The present value at age x  of N1 (one Naira) paid 

to a life every year he survives is the sum of all the 

probabilities that he survives each year, multiplied 

by N1 for each of the years, (i.e. his expectation), 

discounted to the present age x  and is given by  

0

t

t x

t

v p




  
1

xl 0

t

x t

t

v l






  = 

0

x t

x t

x
t x

v l

v l






             ………………….(1) 

 

We define 
x

xv l   xD     and       

x t

x t x tD v l

  . 

Hence equation (1) can be written as 

0

x t

t x

D

D






                    

……………………(2) 

Again, we define 
1

2xD   1x xD D   

and 

0

x t x

t

D N






 . 

 Similarly, we define 

0

x t x

t

D N






 . 

We introduce the salary scale function on the bases 

that whatever type of earnings is involved, the 

salary scale will provide a basis for the projection of 

future earnings. The type of function used in 

practice is a relative scale representing the ratio of 

average annual earnings in each future year to 

present average annual earnings. It consists of a 

series of numbers xs  defined for all x  such that, 

for a group of members of exact age x , 

x t xs s is the assumed ratio of the average 

earnings in the year of age x t  to 1x t   

to the average earnings in year of age x  to 

1x  . 

This scale in practice usually covers (i) those 

increases which would, on average, be expected 

because of the progress of individuals within their 

career if overall levels of earnings remained stable, 

and (ii) increases representing changes in the 

general levels of earnings on account of inflation. 

We then have       
1

s

x x xs D D   and 

s

x x xs N N . 

 

 

The present value of future contribution for 

members aged x nearest birthday is given by  

s s

x xN D . 

LIFE ANNUITY: A life annuity, or annuity, is a 

series of payments made at equal intervals of time, 

normally yearly, if not otherwise stated, during the 

lifetime of a given life.  

For a life aged x , the ‘immediate’ life annuity is 

given by   xa   

1

x t

t x

D

D






 1x

x

N

D


. 

Hence the value of an immediate annuity at age 60 

is denoted as 60a . 
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In this exercise, we will restrict ourselves to pension 

and gratuity only. We will not include deferred 

pension benefits since the analysis is easily 

adapted to include deferred benefits. 

Assumptions: 

An interest rate of 3% is assumed. It is believed 

that this will not affect the result of our comparison 

since the same rate is applied in the old and new 

pension calculations. 

The mortality table used is the a(55) which is used 

by the Institute of Actuaries (UK). 

 In calculating the pension amount payable under 

the New Pension Act 2004, 75% of the 

accumulated contribution at retirement is divided by 

the sum of two values discounted to the retirement 

age of 60: 

(a) 

5

5

1 v
a

i


  for 3%i   to take 

care of the 5-year annuity certain, and  

(b) 
65

65

60

D
a

D

65

65

60

D
a

D
 ½  for the 

present value at age 60 of a life annuity due 

commencing at the end of the certain period 

at 65. Their combined value is 8.2470. 

We choose three different groups of employees. A 

stable staff age distribution is assumed to follow the 

normal distribution, gradually rising in staff strength 

with increasing age and declining about the same 

rate. 

The current years of service is randomly generated 

and does not exceed the difference between the 

radix age of employment (age 20) and the current 

age. 

Three different sets of employee data are used; two 

sets had employees with past service benefits while 

the employees of the third set are all assumed to 

have been employed in the year of commencement 

of the scheme, hence no past service benefits were 

granted.  

All the employees are assumed to have remained 

in employment to their retirement ages and retired 

with their benefits – gratuity and pensions for those 

so entitled.  

The gratuity rate in relation to pension yearly 

payment (from attached table, APPENDIX “A” )  

gives a ratio of 3.6:1in the Old Pension scheme. 

Hence if the pension rate is X, the gratuity rate is 

3.6 X.   

The statistical test of significance is done to 

ascertain if there is a significant difference between 

the results of the old and new pension schemes. 

Past service contributions are estimated as a ratio 

of mean past service salaries to current salaries to 

represent the average salaries for previous years. 

The rates are chosen from a random sample of 

employees in long-existing Federal and private 

establishments.   

An accumulation rate is given by 
n

s 
1 2(1 ) (1 ) ... 1n ni i      . 

Future Contributions 

The earnings expected to be received during the 

year of age y to y+1 by a member now aged x are 

1( ) y xAS s s 
 where AS is the member’s 

annual emolument 

The accumulated value of a contribution equal to 

15% of earnings is thus given by 

60

1/2 1

0 2

60

(.15)( )

x

x t x t
x t

t

s

x

v s l

AS
D



  
 







 

Where past service benefit has been estimated, the 

resulting benefits are added to the future benefits. 

The 15% of the salary of each employee is 

estimated using the above formula. The value so 

obtained is then divided into two: 25% of the total 
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(past and future benefits) is calculated to be paid as 

gratuity under the New Pension Scheme while the 

balance of 75% is used to pay for a life annuity with 

five years certain period. 

For the Old Pension Scheme, the percentages for 

Pension and Gratuity as contained in Appendix “A” 

(of the 1979 Pension Decree) are applied to the 

estimated salaries. 

For each set of employees, retirement benefits are 

calculated for every employee under the Old and 

New schemes. 

The ratios of the Gratuity (Old scheme Vs New 

scheme) are calculated in each case. 

Statistical Analysis: Test of Significance. 

The benefits under the Old and the New Pension 

Schemes were subjected to the Student’s t-

distribution test to determine if the differences in 

the benefits were significant, using significance 

levels of 0.05 and 0.01. We assumed (in our null 

hypotheses) that there were no differences 

between the gratuities calculated under the old 

and the new pension plans, and also the pensions 

benefits under the old and new plans within each 

group of employees.  

The t-score used is given by the equation: 

 

1 2

1 2

1 1
N N

X X
t







     

where     

2 2
1 1 2 2

1 2 2

N s N s

N N




 
 , 

and where the sigma is the estimate of the 

population standard deviation and N1 and N2 are 

the sample sizes with two degrees of freedom. 

RESULTS OF THE ANALYSES 

1. From the calculations of the pension 

benefits for the three groups of employees, 

the ratio of the OLD PENSION SCHEME to 

THE NEW PENSION SCHEME is as follows: 

   Group 1 

  Old Gratuity/New Gratuity  = 3.27 : 

1.  Old Pension/New Pension = 2.4 : 1 

  Group 2 

  Old Gratuity/New Gratuity  = 5.55 : 

1.  Old Pension/New Pension = 4.1 : 1 

  Group 3 

  Old Gratuity/New Gratuity  = 3.60 : 

1.  Old Pension/New Pension = 2.4 : 1 

2. The Tests of Hypotheses showed that there 

were very significant differences between 

the benefits paid using the provisions of the 

Old Pension (The Pension Decree of 1979, 

No. 102) and those of the New Pension (The 

Pension Reform Act of 2004) as all the 

calculated t-values ( 13.42, 12.89, 7.50, 

6.61, 7.50 & 4.86) were far greater than the 

tabulated t-values at 0.01 and 0.05 levels 

and the appropriate degrees of freedom. 

3. Our null hypothesis that there was no 

significant difference in each case was 

rejected and the alternative hypothesis that 

there were significant differences was 

accepted.  

 

CONCLUSION 

The Pension Reform Act, 2004 was introduced with 

good intentions. It was designed to ensure that 

retirees get their retirement benefits without the 

type of undue delay and the horrible experiences 

highlighted by many writers and mentioned above. 

However, the overall cash benefits to the retirees 

with the New Scheme is considerably less than that 
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provided by the Old Scheme in both the gratuities 

and pension payments. The ratios in the above 

table indicates that the Old Gratuity benefits are 

over three times more than the New Gratuities 

while the Pension benefits of the Old Scheme are 

about two and a half times more than those of the 

New Scheme. 

The old pension scheme which is the Defined 

Benefit type is known to be more expensive to the 

plan sponsor because of the actuarial and other 

incidental costs.  

With the new scheme, funds are accumulated over 

a long period of time. The investment income 

earned by the fund depends on the investment 

performance of the fund. A good performance will 

enhance the accumulated value of the 

contributions and hence the values to be earned as 

pension. 

If retirement benefits were being paid to retirees 

as at when due, the old scheme would have been 

better for them than the new scheme.  

If the Old Pension Scheme had been actuarially 

valued at its commencement and subsequently, 

triennially, as required by law, this would have 

ensured adequate funding. In terms of benefits to 

retirees, it is better than the new scheme. Another 

problem with the old scheme is coverage. It 

covered mainly civil servants. Government could 

extend the coverage to include private sector 

employees on contributory basis rather than non-

contributory. 
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