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This paper examines empirically the causal relationship between interest rate, capital market, and 
pension assets in Nigeria from 1981-2013. While literature provides preponderant evidence of 
transmission from pension asset to capital market growth, little evidence is available of the reverse 
and the interaction with interest rate. The 2014 Pension Act widens the scope of pension fund 
investments into real estate and infrastructure markets, which hitherto are interest rate sensitive. 
Nigeria’s high short-term interest rate regime attracts long-term funds and can make the capital market 
volatile, which might pose systemic risks to pension assets. Using ordinary least square (OLS) 
regression technique in a recursive system, the study reveals that pension asset is directly sensitive to 
stock market Index, while the index is inversely sensitive to short term interest rate, implying that the 
high short term interest rate regime might be inimical to building ‘wholesome’ pension assets of the 
capital market. The study suggests that monetary and fiscal authorities should manage short-term 
interest rate to optimal lower rate to attract pension assets to the capital market, making the capital 
market to operate at lower volatility conducive for bi-directional growth. 
 
Key words: Capital market, interest rate, pensions, recursive system.  

 
 
INTRODUCTION 
 
Nigerian Pension Reforms toward privatized mandatory 
defined contributory (DC) scheme started in 2004, but 
subsequently reviewed in 2014 to accommodate 
obvious managerial and macroeconomic challenges. 
Nigeria and many economies’ pension reform are noted 
by Palacios (2003), Otinche (2012) to have been 
tailored to  the  Chilean  model.  In  this  construct,  it  is 

presumed that the level of financial development of 
Chile and Nigeria could have been close. Vittas (2003) 
proposed that a precondition for effective pension 
management is linked to capital market development. 
He re-emphasised this linkage as the most important 
feasibility precondition, which is for financial authorities 
to maintain sound financial system, so that pension fund  
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managers can optimize their investment strategies. 
Feldstein (1982) observes that generally the ability of 
share prices to reasonable reflect value of pension 
obligations is the important link of personal private 
pensions to national savings, what recently Stowell 
(2013) regards as the “best barometer of value”.  

Unarguable, the capital and real sector markets now 
absorb high percent of pension funds towards meeting 
old-age retirement obligations in diverse economies since 
the World Bank (1994) intervention. The Word Bank 
(1994) argues that the pay-as-you-go system was 
financially unsustainable towards its objectives, hence 
the mandatory fully funded DC scheme, preferably 
private run as main pillar, citing other economic 
development benefits (Singh, 1998). Carmichael and 
Pomerleano (2002) opine the increasing aging population 
worldwide coupled with its attendant explosion of public 
pension liabilities necessitated “rethinking” of the public-
private funding mix.      

Controversies associated with the fortunes of the 
defined benefit (DB) scheme and the DC scheme are well 
documented (Munnell et al., 2011; World Bank, 2008; 
Singh, 1998; Bodie et al., 1988); however the transfer of 
responsibility and risk for managing pension funds to the 
employee exposes the scheme to greater risks of little 
savings, investment risk of financial market fluctuation, 
financial costs, inflation erosion of investments and 
retirement incomes, agency risk, and longevity risk of 
retirement (Munnell et al., 2011: 2). Bodie et al. (1988) 
reveal that the DB scheme creates implicit securities that 
are welfare enhancing not currently available in the 
capital market. Also, while many DB scheme might 
assures the employee of real benefit risk post retirement, 
most DC schemes lack guaranteed inflation adjusted 
sum. Kidwell et al. (2008) otherwise argue that the DB 
scheme is not of the employer’s delight since it places the 
investment risk squarely on them. Bodie et al. (1988) 
again argue that the DC scheme helps the employee 
determine the present value of pension benefits, which 
may be difficult under the DB scheme; rather it “imposes 
severe informational requirement” on the employee. 
Arguing from the public sector perspective, Munnell et al. 
(2011:7) contend that adopting the hybrid system 
requires recognizing the need to balance the risks to 
employee and the risk to the tax payer, suggesting that 
the issues that should decide employing the either DC 
scheme or the DB scheme are such critical factors of 
risks, costs and the human resource goals. 

 The World Bank (2000) notes that given effective 
management, there are broader impacts of pension 
savings scheme for higher economic growth. On the 
other hand, its poor management not only reduces future 
pensions but can result in misallocation of resources, 
particularly in poor and capital scarce developing 
countries. 

Robust economic infrastructures of interest rate and the 
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capital market are germane to pension fund management 
strategies without which excessive risk need not be taken 
(Feldstein and Morck, 1982; Wang, 2004). Mayo (2004) 
stresses the role of pension plan as to build-up income 
earning assets for workers so that they will have riskless 
funds at retirement. Corres-pondingly, the capital market 
is an integral part of the financial system that mobilizes 
long term capital efficiently by attracting resources 
preferably the long-term savers in a cost-efficient 
manner, and converting funds of short-term investors into 
long-term capital.  Be this as it may, critical financial 
reforms that should precede development in the pensions 
industry need to be emphasized to strengthen the 
bidirectional relation-ship between the capital market and 
pensions funds. 

The market is assumed competitive, information 
efficient, and commands securities priced under given 
homogenous expectation. The market therefore affords 
pension funds with diversified savings instruments, 
mechanism and other economic utilities for its huge 
resources to actualize efficient pricing and valuation of its 
assets. Merton and Bodie (1995) opine that these and 
other functions of the financial system may be improved 
by pension reform. In this regard the fund’s superior 
contribution to depth, breadth and width of the capital 
market is particularly impressive (Carmichael and 
Pomerleano, 2002). Blommestein (1998) reveals that for 
the financial market that absolves vast amount of savings 
from pension funds means that financial policy makers 
need to be acquitted with investment and trading 
strategies of pension funds and activities of other allied 
institutions associated with managing retirement income. 
Wang (2004) argues that though both the capital market 
development and pension fund system are closely 
connected, the argument as to which comes first is hard 
to establish. The paper how-ever reasons that an 
accelerated financial openings, financial legislation and 
regulation are germane for a pension system to progress 
far. 

Carmichael and Pomerleano (2002) contend that the 
capital market has often relied on pooled and contractual 
savings from non-bank institutions such as the pensions, 
that has become the largest source of capital formation in 
many economies and also source of direct investments in 
public and corporate securities-debt and equities. 
However, the attitude to risk of pension fund often 
influences both their degree of involvement in financial 
development and the project they finance (Franzen, 
2010; Campbell; Viceira, 2002). Campbell and Viceira 
(2002) argue theoretically that although in practice risk 
management of pension funds differ based on their 
conceptualization of risks, pension fund being long term 
investors judge risk of long term investment more 
critically than short term investment. Scheuenstuhl (2012) 
expresses worry following the recent global capital market 
crises,  heightening  the  fear  that pension plans may not  
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Table 1. Nigeria’s portfolio of pension assets and as ratio of GDP and market capitalization 2007-2011. 
 

S/n 
Asset 

class  

2011 Amt. 

(₦′B) 
% 

2010 Amt. 

(₦′B) 
% 

2009 Amt. 

(₦′B) 
% 

2008 Amt. 

(₦′B) 
% 

2007 Amt 

(₦′B) 
% 

1 Local Ordinary Share 319.82 13.09 358.03 17.64 220.71 14.43 222.77 20.27 243.44 29.86 

2 Foreign Ordinary Share 32.64 1.39 24.10 1.19 2.80 0.81 - - - - 

3 FGN Securities 1,362.93 55.79 829.20 40.85 498.48 32.61 350.82 31.92 279.74 34.32 

4 State government Securities 109.81 4.5 69.60 3.43 33.71 2.20 - - - - 

5 Corporate Debt Securities 74.89 3.07 50.73 2.50 31.71 2.04 15.12 1.38 0.24 0.03 

6 Local Money market Securities 312.35 12.79 489.25 24.10 542.22 35.45 349.69 31.82 186.01 22.82 

7 Foreign Money market Securities 0.64 0.03 7.36 0.36 17.72 1.16 - - - - 

8 Open/Close end fund 11.45 0.47 8.61 0.42 5.74 0.38 9.03 0.82 4.46 0.55 

9 Real Estate Properties 186.05 7.62 170.52 8.42 142.96 9.35 125.13 11.39 79.08 9.70 

10 Unquoted Securities 9.26 0.38 8.18 0.40 6.18 0.40 6.86 0.62 4.43 0.54 

11 Cash & Other Assets 22.99 0.94 14.19 0.70 27.53 1.80 19.57 1.78 17.79 2.18 

 Total Pension Assets 2,442.84 100 2,029.77 100 1,529.63 100 1,098.99 100 815.19 100 

 % of GDP 6.0 - 5.8 - 6.0 - 5.0 - 4.0 - 

 % of Market Capitalization 25.25 - 20.46 - 21.75 - 11.49 - 6.18 - 
 

Sources: Pension assets: Pencom’s Annual Reports; GDP: National Bureau of Statistics; Market capitalization: Central Bank of Nigeria Statistical bulletin, accessed on 
January 15, 2015. GDP and market capitalization ratios by are authors’ calculation. 

 
 
 

be able to cope with future financial market 
challenges. Brown and Matysiak (2000) however 
note that pension fund’s investment policies often 
adopt risk-averse posture in their long term 
investment plan. 

A review of the facts (Table 1) testifies to the 
risk-averse posture of Nigerian Pension invest-
ments as treasury and money market instruments 
of pension assets constitute 57% in 2007, 64% in 
2008, 77% in 2009, 68% in 2010, and 73% in 
2011 respectively. However, the steady growth of 
private pension assets relative to GDP and stock 
market capitalization from 2007 to 2011 reveals its 
increasing depth in the Nigerian financial structure 
and future role in financial stability. While asset to 
GDP   grew   from  4   to   6%,   asset   to  market  

capitalization grew from 6.18 to 25.25% between  
2007 and 2011.    
 
 

Stylized facts 
 

Table 2 provides inter-country comparison of 
contributions of pension fund to their economies. 
The first column assesses pension assets to the 
size of each country’s economy. The Netherlands, 
South Africa, United States and Chile are top 
economies whose pension funds seem to perform 
relatively better in descending order. In terms of 
share of stock market capitalization (column 4), 
the order of relative performance is Netherlands, 
United   States,    Chile   and     South     Africa   in 
descending  order.  In   column   4,   the   average 

growth rate (2002-2007) of pension assets is 
pronounced for Nigeria, Chile and Hong Kong 
more than the rest economies.  

Evidence above portends that although 
substantial progress may be achieved in asset 
growth and fund pool in non-OECD countries (see 
Nigeria, Hong Kong) and asset to GDP (see 
South Africa), they remain smaller in size than the 
OECD countries (OECD, 2013). 27 four (2013) 
notes that pension funds are institutional investors 
internationally, but in Africa the small size of the 
stock market makes it difficult for pension funds to 
play a “constructive role” unlike developed 
financial market. 

This paper therefore seeks to explore the 
following  for  the  Nigerian  economy:  why should
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Table 2. Pension assets and capital market size for selected OECD and Non-OECD countries, 2012. 
 

S/n Countries 
Pension asset % 

of GDP 
Pension asset % of Market 

capitalization 
Pension asset % 

growth rate 2007-2012 

1 Nigeria* 7.7 25.25 129 

2.  South Africa* 82 41.20 - 

3.  Chile 60 51.7 45.6 

4.  Netherland 160.2 184.2 11.4 

5 Brazil* 14 27.6 - 

6.  Hong Kong* 34.3 9.4 40.1 

7 United States 74.5 90.3 10.4 
 

Sources: Pension assets: OECD Global Pension Statistics, www.oecd.org/finance/pensionmarketinfocus, Pencom’s Annual 
Reports; Market Capitalization: World Development Indicator, www.worldbank.org/indicator; * represents Non-OECD countries; 
ratios are authors’ calculation; accessed June 10, 2015. 

 
 
 
the fortune of privatized pension system be tied to the 
capital market development? Why is interest rate 
management strategic to pension asset growth? Why 
would there be a recursive link from interest rate to long 
term funds market, thereon to pension assets growth? 
The hypotheses proposed are that: the treasury (interest) 
rate does not impact the capital market; and also that the 
capital market does not impact pension asset 
development in Nigeria. Following this introduction, the 
rest of the sections of the paper are structured as follows: 
literatures review; theoretical framework and 
methodology; regression results; discussions; 
recommendations and conclusion. 
 
 
LITERATURE REVIEW AND THEORETICAL 
FRAMEWORK 
 
Theoretical review: The bidirectional link between 
pension fund and the financial market has been explored 
in the literature. Vittas (1999a) argues that a private 
pension fund management may require sound and 
prudent financial institutions; it however does not require 
existence of well developed securities market ex-ante. 
Carmichael and Pomerleano (2002) argue that pension 
institutions are impactful by acting as channels of savings 
and resource allocation, and as source of depth and 
liquidity in the capital market, adding that it has being a 
source of social benefit by way of providing security in old 
age. While individual investors might be unable to 
purchase ownership rights in large-scale assets (real 
estates and foreign assets) and hedge risks with 
derivative products, pooled pensions resources are able 
to offer each participant in the fund a better-diversified 
portfolio and more efficient use of risk management tools 
that would otherwise be possible (Carmichael and 
Pomerleano, 2002: 107-8). 

In many economies the pension reform has opened  up  

the savings-investment space from the overburdened 
unfunded public pension scheme with a funded 
mandatory contributory scheme. Carmichael and 
Pomerleano (2002) state that the growth effects are 
“notoriously” difficult to measure, citing ‘dramatic’ growth 
(national savings and GDP) evidences from simulation 
studies in Australia (Bateman and Piggot, 1998); Mexico 
(Ayara, 1996); and Switzerland (James, 1997); and more 
recently evidence from The Actuary (2012) puts the value 
of top global pension funds at $12trn.  

Pension funds access to capital market creates impact 
on increasing demand for securities evidenced in 
turnover growth, improved liquidity, and should help to 
lower the cost of capital and interest rate to firms, 
potentially stimulating capital formation. Allen and Gale 
(1994) and Davis (1998) assert that overall the growth in 
pension fund tends to shift financial market towards a 
“capital market oriented” stage of financial development, 
and can be of future benefit to industries whose 
knowledge level is uncertain such as biotechnology, IT, 
energy. Carmichael and Pomerleano (2002) again argue 
in favour of the ‘market-based’ economic role of pension 
funds, as correlation exists between the inherent long-
term focus of pension fund investment and the long-term 
development of the capital market, which otherwise is not 
adequately supported by the short term focus of a bank 
based system. Vittas (1996) cites diverse role of pension 
funds to include innovations in corporate governance and 
privatization in the United States; and their global reforms 
of stockbroking commissions. 

Carmichael and Pomerleano (2002) rationalize that 
since pension funds invest directly into debt and equity 
instruments, they provide alternative financial inter-
mediation for savers in the financial system. A 
characteristics of the pension fund as non-bank financial 
intermediary is that they use employees’ savings to 
purchase real and financial securities, such that 
employees   indirectly   hold   the  securities.  The indirect  
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effect on interest rate would be formidable if the pressure 
on banks for capital formation is reduced. This presents a 
resultant increase in the competitiveness and efficiency in 
interest rate regime in the economy (Matthews and 
Thompson, 2008: 29), as less reliance on bank financing 
can promote the resilience of the financial system against 
external shocks (Carmichael and Pomerleano, 2002).  
For developing economies like Nigeria whose financial 
market is “grossly imperfect” and interest rate regime is 
‘maladapted’ (Ojo, 2010:168-9), the lower the cost of 
fund, the greater the security that individuals feel about 
the future, and they will be more willing to undertake 
normal business risk in the present and advance the 
future course of entre-preneurship. 

The capital market needs higher level of information 
competitiveness for asset managers to optimize 
opportunities, given that the private contributory pension 
system involves a ‘fiduciary promise’ to contributors. Of 
the vital measure of economic utility of markets, 
informational efficiency is more apt to the financial 
market, that is, financial prices must fully reflect 
underlying value (Ross et al., 2009). Shleifer (2000) 
argues out three conditions that lead to market efficiency, 
they are: rationality behavior of investors; independent 
deviation from rationality; and professional arbitraging.  

Megginson et al. (2007)’s findings reveal that countries 
that rely mainly on compulsory private financed pension 
tends to have larger capital market and are most efficient 
(e.g. United States, United Kingdom; Netherlands; and 
Switzerland), compared to others, such as continental 
European countries that rely on state run unfunded 
pension system, who are characterized by relatively 
smaller market. Davis (1998) analyzes the impact of 
pension reforms on the financial sector development and 
argues that generally the type of pension reform instituted 
has stronger influence on the effects of capital markets 
development and stronger stability support, warning that 
a non-competitive regulatory system that restricts 
portfolio investments is likely to affect adversely the 
beneficial effect of the funds on capital market.   

While there are preponderant evidence of link from 
pension funds to capital market growth (Enache et al., 
2015; Mailos, 2012; Meng and Pfau, 2010), little evidence 
is available of the reverse and its interaction with interest 
rate in the literature, which is the contest of this study. 
Catalan et al. (2000) find a bidirectional positive 
correlation between contractual savings (pensions and 
insurance) assets as a ratio of GDP and both market 
capitalization and value traded in 26 OECD countries. 
The theoretical link of the capital market to pension funds 
development can be established through the capital asset 
pricing model (CAPM). The model relates an asset   
expected return to its associated systematic risks, under 
given assumptions about investors and markets 
(Megginson et al., 2007). Further, the factor models 
appear more general, having explanatory power than  the  

 
 
 
 
CAPM, particularly with respect to how macroeconomic 
systematic risks affects expected returns in the stock 
market (Sollis, 2012: 114). Financial markets, depending 

on their level of efficiency, are expected to offer pension 
fund managers positive Net present Value (NPV) 
investment opportunities (Megginson et al., 2007). 
Franzen (2010) argues that the greatest characteristics of 
pension funds are the commitment to liabilities and the 
long term investment horizon, stating the correlation in 

institutional investment practice that exposure to equity 
should increase with length of investment horizon. 

Further link of the secondary capital market to pension 
funds development, as savings and investment platform 
include opportunity to realize or liquidate holdings when 
pension liabilities crystallize. Such market can offer lower 
information and trading cost, diversified asset class and 
efficient clearing and settlement system. Pension 
managers might however face liquidity risk of disposal, 
depending on the level of depth, width and breadth of the 
securities market- a problem in many African capital 
markets (27four, 2013). Increased market interest rate 
might pose fundamental risk to pensions’ investments in 
the capital market such that their values fall dispro-
portionally. Matthew and Thompson (2008: 136) note 
however, that a factor that has led to the growth of 
pensions assets in the capital or securities market is 
probably the “wealth effect present with the growth in 
wealth-favouring securities”, in which the pensions and 
life insurance funds are long term beneficiaries.  

The loanable fund theory contends that ceteris paribus 
interest rate is determined by the interaction of savers 
and investors, such that investment varies inversely with 
the rate of interest, while savings is directly related with 
interest rate. Portfolio theory further contends that in the 
real world, financial investments are subject to systematic 
risk, such that there is a limit to diversification 
(Megginston et al., 2007). While identifying interest rate 
as potential pensions risk Scheuenstuhl (2012) again 
reviews that a prudently managed pension fund requires 
being consistently forward looking in managing all risk 
factors that drive the outcome of the pension assets and 
liabilities in a turbulent capital market. It suffices that 
‘immunizing’ future capital market risks behavior for an 
economically realistic outcome is better managed with 
derivative instruments and contracts, a market yet to fully 
debut in Nigeria’s security industry.         

 
 
METHODOLOGICAL AND EMPIRICAL REVIEW  

 
Blommestein (2000) applies the non-parametric method to study 
pension reform and financial market among OECD countries, 
following the growing concern for the need to shift from the pay-as-
you-go system to the pre-funded pension system from 1990-1996. 
The study discovered that the average annual growth in pension 
assets was 10.9%, with total pension asset rising from 29% of GDP 
in 1987 to 38% or  $7trillion in 1996. By 1998 the financial assets of  



 

 

 
 
 
 
the OECD pension funds was about $10 trillion, from $3.7 trillion in 
1990. The study also found that countries with high pension fund 
schemes tend to have highly developed securities market. Becceea 
(2010) compared the four pillar pension system in Mauritius against 
the three pillar superannuation system in Australia. The study did a 
random survey among three hundred (300) working adults in 
Mauritius on the attitude and perspective of Mauritians towards shift 
from pension system to a superannuation system. The findings 
indicate that the superannuation scheme would impact the 
Mauritius economy, as in Australia. 

Scheuenstuhl (2012), within the concept of liability driving 
investing (LDI), examines how to derive a prudent investment and 
risk management strategy for pension fund given prevailing 
turbulent capital market and regulatory risk of pension accounting. 
The study argues that one outcome of financial market crises is that 
the usual correlation between assets breaks down such that all 
asset classes show negative behavior- equity crashes, credit 
spread widening, interest rate dropping, and many assets becoming 
illiquid. Onafalujo and Eke (2010) examine the pension risks of the 
DC scheme of 2004 in Nigeria and the implications of investing the 
funds in the capital market using simulation and trend analysis. The 
study establishes that the weakness in the traditional DC scheme 
concerning non-guaranteed pensions can be further aggravated by 
inherent capital market risks such as appropriate interest rate for 
actuarially determined annuities; minimum guaranteed returns on 
investment; and a DC scheme based on the risk appetite of the 
workers. 

Blake (2003) examines the accumulation and distributional 
phases of the U.K pension system, and argued that whether a 
system is of the DC scheme or the DB scheme, appropriate 
financial instruments and investment strategy are more critical than 
both the financial market structure and the nature of the financial 
institutions in driving successful private sector pensions. The study 
discovered that in many markets including the U.K, pension fund 
managers underperformed the market. Similarly, Meng and Pfau 
(2010) examine the role of pension fund in capital markets 
development among OECD using least square dummy variable 
(LSDVC) estimation in a panel data study. All-together the study 
found that the impact of pension fund on capital market differs 
significantly depending on the depth of financial development. 
Countries with well developed financial market (i.e. well managed 
investment strategies in the stock and bond markets) enjoy 
significant growth in their pension funds than those with thin 
financial development. 

Borsch-Supan et al. (2004) use panel data to examine how 
population aging and pension reform impact savings behavior in 
continental Europe, comprising France, Germany and Italy. These 
countries are noted for large and ailing pay-as-you-go public 
pension system; relative thin capital market and relatively low 
capital performance. The study found a positive link from the aging 
population syndrome to savings growth by young generation, 
passing-through to the capital market, with beneficial side effect on 
productivity and aggregate growth. Wang (2004) did a non-
parametric study on China’s pension reform and capital market 
development and found a correlation between a funded pension 
system’s boost of the capital market and existence of appropriate 
financial infrastructure and effective financial regulations. 

Enache et al. (2015) use the single equation error correction 
model (ECM) to investigate the impact of pension funds on capital 
market in a sampled ten (10) Central and Eastern European 
Countries from 2001 to 2010. The finding provides further evidence 
of short term impact and lower magnitude long term impact on 
market capitalization. 

The World Bank reviewed the success of government policy and 
regulations on all pension schemes, given that governments often 
influence their  investment  policies.  It  notes that private managers  
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under the mandatory scheme often face intrusive regulation. 
Similarly, the bank notes that many developing countries’ local 
capital markets are rather dominated by public bonds; hence the 
markets remain underdeveloped with features of illiquidity and non-
existence of vibrant bond and stock markets which constitute 
impediments to private pension managers. Non-existence of strict 
rule of law, property right and basic financial and economic 
infrastructures can also limit the investment powers of pension 
managers (Beim and Calomiris, 2001). 

An important caveat noticed by the World Bank is the poor 
corporate governance culture common among the stock markets 
where lack of accountability and transparency are the hallmark of 
the corporate boards. The World Bank studied the impact of 
governance on private managed and public managed schemes in 
Canada, the U.S., Sweden and Japan, and observed that the 
private managed schemes are likely to produce reasonable returns 
in countries with medium or high governance rating. This study 
agrees with the recent World Bank’s study where it struck a balance 
between good governance and private pension management, and 
thus advised that poorly governed countries should probably avoid 
funding and managing pension system.      
 
 
Review of Pension Reform 2014:  
 
The Pension Reform (2014) aims at deepening the private pension 
and the social security system in the country. Though not 
completely privatized by continuous innovation in the contributory 
system, the government’s implicit pension liability is being reduced. 
The 2014 Act has increased the coverage of the DC scheme to 
compulsorily include organizations with three employees and 
above, towards encouraging the informal sector participation, which 
can boost involuntary savings. The minimum rate of pension 
contribution is now increased to 18% (8% employee plus 10% 
employer) of total monthly emoluments. 

The social security innovations include the reduction in the 
waiting time for accessing benefits in the event of loss of 
employment to four (4) months from hitherto 6 month. Employers 
are now mandated to open a Temporary Retirement Savings 
Account (TRSA) on behalf of employees who failed to do such upon 
assumption of office after three (3) months. Henceforth, punishment 
awaits defaulting employers who fail to deduct or remit contributions 
due to employees within seven (7) days of salary payment. 
Individuals aged fifty (50) years and above who voluntarily retire, 
resign or disengaged from employment now have access to 25% of 
his/her retirement savings account (RSA), if he/she is unable to 
secure another job within a period of 4 month ( Pension Act, 2014). 
In the previous system, only involuntary disengaged individuals 
could have access to 24% after remaining jobless for six (6) 
months. These are basically parametric reforms which do involve 
interest rate functions which should have been an indirect function 
of minimum guaranteed return. 

On the management of pension funds, there is provision for the 
utilization of pension funds for national development by 
encouraging the investment in the real sector and infrastructure, 
particularly in addressing the mortgage crises. But nothing is added 
to buttress the need to grow the capital market or manage the 
interest rate risk in reducing pension risk. 
 
 
Theoretical framework and methodology  
 
The framework is developed from Borsch-Supan et al. (2004)’s 
study of capital market effects of population aging and pension 
reform, with spillover effect on productivity and growth in continental 
Europe- France,  Germany  and  Italy, using overlapping generation  
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(OLG) model. Closely too, the work follows  Enache et al. (2015)’s  
single equation ECM model adopted to estimate the short and long 
run impact of pension funds on market capitalization in a sample of 
10 Central and Eastern European countries. 

The capital asset pricing model (CAPM) framework indicates that 

the expected return, )( iRE , on a given asset is a product of the 

risk free rate, fR , and the outcome of the asset beta’s 

sensitivity, i , to the expected risk premium on the market 

portfolio, fm RRE )( : 

 

  fmifi RRERRE  )()(             (1) 

 
This structure recalls that beta captures largely the asset’s 
sensitivity with the capital market’s systematic risks. The systematic 
nature of interest rate in the economy is attested as potential risks 
of capital assets. To estimate the recursive link from interest rate 
via the capital market development to pension funds development, 
this study thus adopts ordinary least square (OLS) technique which 
can yield consistent parameters without any “information loss” 
(Pindyck and Rubinfeld, 1998: 348), given that the OLS assump-
tions are met. A recursive system of equation allows the endo-
genous variables in the model to be determined sequentially, with 
the assumption that each equation’s disturbances term is 
independently determined in a white noise process.  
 
 

Model specification and data 
 

The ordinary least square (OLS) regression technique is adopted to 
test the elasticity impact of treasury bill (short term) interest rate, 
Stock market index, with GDP acting as control variable on 
pensions asset growth as presented in the hypothesis stated in the 
introduction section. The implicit forms of the models, including the 
a-priori logics are here presented: 
 

Stock Market: ),( ttt GdpTbrtfSndx                                  (2)  

                                                  -          + 
 

Pension asset: ),( ttt GdpSkndxfPnast               (3)

                            +           +     
 
Where: Skndx is stock market index, an indicator for stock market 
performance; Pnast represents average annual pension assets; 
Tbrt is short term interest rate; while Gdp is gross domestic product. 
The explicit function of the models in double log form is stated as 
follows: 
 

ittt lGdpTbrtTbrtSndx    31210         (4) 

 

jtt lPnastlGdpSkndxlPnast    131210
      (5) 

 
Where the respective stochastic error terms assume the standard 
conditions as follows: 
 

0)(cov;)(),(;0)(),( 2  jijiji VarVarEE        (6)   

 

The a priori expectations are: Tbrt, Tbrt-1 < 0; LGdp, Skndx, Skndx-
1, Lpnast, Lpnast-1, LGdp > 0; while α0, β0 are the constant  terms; 

 
 
 
 
μi, εj are stochastic errors for equations 4 and 5 respectively. 
 
Data for 33 years (1981-2013) were sourced from the Nigeria’s 
National Bureau of Statistics (NBS), the Central Bank of Nigeria 
(CBN)’s statistical bulletin and National Pension Commission 
(Pencom)’s annual reports. The stock market index (Sndx) has 
been more equity driven market until 2005 when bond market 
effectively took off. The Treasury bill rate (Tbrt) is the Central 
Bank’s instrument to manage short term liquidity in Nigeria. A high 
Tbrt attracts investible funds from the capital market, and verse 
versa. The data for the privatized pension asset which commenced 
in 2004 were extracted from Pencom’s annual report 2007-2013. 
Non-availability of data on pension assets during the publicly 
sponsored DB scheme era was a limitation to the study. Available 
data on annual Pension contributions obtained from the CBN’s 
statistical bulletin was scaled by average annual Treasury bill rate. 
Mitchell (2000) reveals that most pension plans seem to rely on 
government investments for pension development. Evidence from 
stylized facts (Table 1) reveals that government securities constitute 
34% in 2007, 32% in 2008, 35% in 2009, 44% in 2010 and 60% in 
2011. Eview 7 was the package employed. 

As was expected for most financial time series data, the variables 
were non-stationary in their respective level but stationary in their 
first difference (integrated of order one (1)) (Gujarati and Porter, 
2009: 760) (Table 3). By implication, following Maddala and Kim 
(1998), Dritsakis and Adamopouous (2004) these transformed 
variables can be cointegrated as well following one or more Linear 
combinations. 

Granger causality test was applied in the contexts of ‘rationale 
expectations’; for weak, strong, or super exogeneities; and assumes 
that every variable has a “precedence” (Maddala and Kim, 1998; 
Gujarati and Porter, 2009). Intuitively, when the past and present 

value of tY  provides useful information to predict tX +1 at time t , 

then it is said that tY  granger causes tX . The results from the 

standard pairwise granger causality test (Table 4) reveal that Pnast 
and Skndx are bidirectional causal, that GDP granger-causes Sndx, 
while other relations were found independent. 

 
 
RESULTS AND DISCUSSION  
 
The diagnostic test for equation 1 (Table 5a) reveals that 
the multiple coefficient of determination (R

2
) is 98% 

evidencing good fit; it suggests that the explanatory 
variables reasonably determine the fortunes of the 
explained variable. The adjusted coefficient of deter-
mination (adj. R

2
) is also 98%. The reliability of these 

tests is confirmed by the significance of the joint influence 
test (F. test) at 5% of all the explanatory variables. It 
implies that ceteris paribus the joint coefficient of 
explanatory variables determined the outcome of the 
dependent variable.  

The Durbin-Watson (DW) statistics of 1.67 fall within 
the “do not reject” zone indicating we fail to reject the null 
hypothesis that there is no first order serial correlation in 
the model. Similarly, the LM statistics result of the 
Breusch-Godfrey serial correlation LM test (Table 5b) is 
less than the χ2 critical value, reaffirming that the model 
is free of serial correlation. 

The coefficients of the explanatory variables reveal that  



 

 

Eke and Onafalujo         549 
 
 
 

Table 3. Unit root text. 
 

Variables 
ADF: First difference 

(Intercept and Trend) 
Remark: Order of integration 

Sndx -5.068360 I(1) 

LPnask -5.032492 I(1) 

Tbrt -6.524136 I(1) 

LGdp -5.197816 I(1) 
 

Source: Authors’ Estimation using E-view 7.0; MacKinnon (1996) one-sided p-value. Note: the 
variables were significant at 1 percent level, with critical value being -4.296729.  

 
 
 

Table 4. Granger causality test. 
 

Pairwise Granger Causality Tests 

Date: 11/16/14   Time: 23:42 

Sample: 1981 2013  

Lags: 1   

   

 Null Hypothesis: Obs F-Statistic Prob.  

 LPNAST does not Granger Cause SNDX  32  6.32392 0.0177 

 SNDX does not Granger Cause LPNAST  4.44009 0.0439 

 LGDP does not Granger Cause SNDX  32  6.73919 0.0147 

 SNDX does not Granger Cause LGDP  0.79699 0.3793 

 
 
 
the regression signs conform to apriori postulations. 
Ceteris paribus a one percent increase in treasury bill 
rate (Tbrt) generated approximately two (2) unit point 
decline in stock market (index) value. Similarly, a one 
percent increase in GDP induces thirty-four (3) unit point 
increase in stock (index) value.  

The diagnostic test for model 2 (Table 6a) reveals that 
the multiple coefficient of determination is 95%, while the 
adjusted rate is 94%; this suggests that the model 
satisfies the good fit criterion. The equation’s standard 
error is 0.858. The F. statistics of 114.3 which is 
significant at one percent, attests that the joint influence 
of the explanatory variable determines the outcome of the 
pension assets in Nigeria. The outcome of the Breusch-
Godfrey serial correlation LM test (Table 6b) suggests 
that we accept the null hypothesis that the model is free 
of serial correlation as the test statistics is less than the 
χ

2
 critical value. 
The parameters of the explanatory variables also 

reveal that the regression signs conform with the apriori 
expectation. Ceteris paribus a one unit increase in stock 
(index) value, a one percent increase in one period 
lagged GDP, and one period lagged Pnast generates 
14.5, 6.3, and 90.0% increase in pension assets 
respectively. 

The result of bidirectional causal relations between the 
stock performance (index) value and pension assets runs 

counter to the recursive system’s apriori (that thereverse 
order might not hold), which suggests that both variables 
predict themselves in the Nigerian case. Furthermore, 
though the result agrees with the world-wide 
phenomenon (Vittas, 1999b; Catalan et al., 2000) of 
‘strong correlation’ between the two (pension fund and 
stock market performance); it however varies inversely 
with Vittas (1999a). For Nigeria, this result implies that 
the more privatized the pension system the greater in 
width, breadth and depth of the stock market, and an 
immediate reverse order is a possibility. The 
unidirectional causal relation from the control variable- 
GDP to stock market value agrees with the model and 
implies that the economy reasonably determines the 
fortunes of its principal components. 

The negative outcome of the relationship between Tbrt 
and Stock market index underscores how the 
management of the treasury, through the open market 
operations (OMO) can impact the growth of the long term 
funds market. When short term interest rate is higher 
relative to returns from a small and volatile capital 
market, rational investors tend to turn to the money 
market, there by slowing down the growth of the capital 
market.  

The GDP is a control variable in all dynamic economy 
and impacts all economic activities. Its positive relation-
ship with the stock market index  suggests  how  closely  
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Table 5a. Summary of OLS results (model 1). 
 

Variables- Regressed: Sndx Coef. Std. Error T. Stat. Prob. Value 

Constant 7.925 4.791 1.655 0.11 

Tbrt ─0.017 0.01 ─1.251 0.22 

Tbrt(-1) ─0.012 0.01 ─0.937 0.35 

lGdp 0.343 0.302 1.13 0.26 
 

Diagnostics: R
2
=0.983; Adj.R

2
=0.981; S.E.= 0.287; F-Stat.= 383.45; Prob.(F-Stat.)= 0.0000; 

D.W.=1.67; Observations 31. Source: Authors’ estimation using E-view 7.0.  

 
 
 

Table 5b. Test for serial correlation. 
 

Breusch-Godfrey Serial Correlation LM Test:  

F-statistic 0.548198 Prob. F(1,25) 0.4660 

Obs*R-squared 0.665179 Prob. Chi-Square(1) 0.4147 

 
 
 

Table 6a. Summary of OLS Results (model 2). 
 

Variables- Regressed: lPnast Coef. Std. Error T. Stat. Prob. Value 

Constant 0.03 4.791 0.027 0.97 

Sndx 0.145 0.388 0.372 0.71 

lGdp(-1) 0.0631 0.481 0.131 0.89 

lPnast(-1) 0.901 0.121 7.545 0.00 
 

Diagnostics: R
2
=0.95; Adj.R

2
=0.94; S.E.= 0.858; F-Stat.= 114.3; Prob.(F-Stat.)= 0.0000; 

D.W.=2.005; Observations 31. Source: Authors’ estimation using E-view 7.0.  

 
 
 

Table 6b. Test for serial correlation. 
 

Breusch-Godfrey Serial Correlation LM Test:  

F-statistic 0.092616 Prob. F(1,25) 0.7634 

Obs*R-squared 0.114420 Prob. Chi-Square(1) 0.7352 

 
 
 
related the two variable (GDP and Stock market 
performance), hence their fortunes are correlated.  
Practically, the GDP absorbs the pains and gains of all 
macroeconomic incomes, expenditures and outputs, 
including their risks.  

In the second model, in line with anecdotal evidence 
the stock market performance positively impacts the 
pension assets by 14.5% which suggests that the impact 
of the post 2004 privatized pension reform is gradually 
being felt in the market. Similarly, the GDP positively 
drives the pension asset. When the economy 
experiences higher income and growth, depending on the 
Gini index status, it may directly results in higher pension 
contribution, leading to higher investments, and hence 
higher returns on asset balances. The one-period lagged 

pension asset produces a higher impact on current 
pension assets, which indicates that the investment of 
current pension asset is being influenced by returns from 
prior pension investment class.         
 
 
Conclusion 
 
This study has examined the development in the Nigerian 
pension industry relative to stock market and interest rate 
in line with the argument in Vittas (1999a). Relying on 
theoretical framework in Borsch-Supan et al. (2004) and 
Enache et al. (2015) recursive model was employed, 
albeit for data challenge, to trace the link between the 
management of interest rate  and  the  stock  market  and 



 

 

 
 
 
 
then pension asset development. GDP was effective as a 
control variable in the model, impacting both the stock 
market and pension assets in the two respective models. 
The ganger causality test revealed that pension asset 
development and stock market performance were bi-
directionally causal while GDP granger causes stock 
market performance. 

Areas that can be examined by future research include 

long run (cointegration) study of the relationship; and with 
increasing pension asset portfolio investments in foreign 
markets: the impact of exchange rate risks and foreign 
interest rate volatility on pension assets.   
 
 
RECOMMENDATIONS  
 
First, the relatively high Treasury bill rate (in second digit) 
is inimical to attract sizeable investments into the capital 
market. This study wishes that being in a relatively low 
risk market, treasury rates should be below five percent 
(5%), given that government equally pursues fiscal 
tightening, which prior studies indicate as bane of 
Nigeria’s high inflation (Odusola and Akinlo, 2001; 
Chimobi, 2010). The long-term capital market would 
attract higher amount of capital commensurate with the 
long -term maturity risk when short-term interest rate is 
low as theory and practice postulate. The yield curve 
theory notes that yield (interest rate) varies with maturity, 
such that the yield offered by long term securities (bond) 
is sufficient for the investors expected positive real return 
(Megginson, et al., 2007). Then, the capital market will 
operate at lower volatility conducive for bi-directional 
growth. 

Secondly, the GDP may rationally induce capital 
market growth by spurring investors’ confidence. Both the 
regulators of the capital market and the relevant 
government agencies responsible for the development of 
the small, medium, and large scale enterprises (SMLEs) 
need to fashion out appropriate policy models that would 
attract sizeable number of small companies for quotation, 
as in the advancing markets in Singapore, India and 
China having large SMEs listing and large enterprises, 
such as the unlisted telecommunication firms. 

Thirdly, the stock market’s impact on pension asset 
development would be accelerated if there is improve-
ment in efficient market system and market regulators are 
seen to be diligent. Capital market imperfections must be 

addressed to attract more pension investments, since the 
pension system is liability investment driven. Innovative 
products attractive to pension funds such as longevity 
bond that are less subject to volatilities should be the 
investment hallmark of government and corporations in 
the stock market.  

Fourthly, the GDP as proxy for the macro-economy 
requires that efficient macroeconomic management is 
necessary to control inflation  and  boost  employment  of 
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resources, engineer growth and generates income which 
should grow pension contributions, income and 
investments. Efficient macroeconomic management can 
also help manage corporate risks, generate labour 
employment and ensure progressive labour relations. 
This study suggests that Treasury rate should be 
effectively managed to optimal lower (competitive) rate 
regime to attract pension funds to the capital market and 
hence build efficient financial architecture with pension 
assets. 
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