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Retirees must make wise plans to have enough savings in order to continue living at the 
same level after retirement. Retirement planning is essential for ensuring enough 
retirement funds, which give Malaysians elderlies with a source of income to maintain 
their standard of living and keep them out of poverty. Uncertainties in dividend rates, 
interest rates, and inflation have made it difficult for Malaysia's private pension system, 
notably the Employee Provident Fund (EPF) scheme, to stay financially viable and 
capable of offering pensioners adequate protection. Thus, this study takes into 
consideration these important factors in analyzing the sufficiency of the private pension 
fund in Malaysia for different income groups namely top 20% of income earners (T20), 
middle 40% income earners (M40) and bottom 40% income earners (B40). Several 
scenarios are prepared according to Malaysian’s norm to examine the sufficiency of 
pension fund for each income group. The differences among the scenarios are income 
groups, retirement age and number of pension fund withdrawals. Then, the Monte 
Carlo simulation is run to calculate the accumulated value of the pension fund. 
Following that, the estimated monthly pension amount and the income replacement 
ratio are calculated to measure pension sufficiency. The results show that the income 
replacement ratio on average is significantly lower for all income groups as compared 
to the World Bank standard which stated that the income replacement ratio should not 
be below 70%. The results also show similar ratio with the current income replacement 
ratio recorded in Malaysia currently. When the number of withdrawals is taken into 
consideration, the income replacement ratios on average also show a decreasing 
pattern for all income groups. These findings indicate that the income replacement ratio 
in Malaysia is below the ideal rate and the pension amount is not sufficient to maintain 
the standard of living and purchasing power of retirees. Therefore, the government 
should take some action regarding this problem focusing on the B40 income group on 
how to increase their pension fund for better quality of life during retirement and avoid 
poverty.  
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1. Introduction 
1.1 Overview of Malaysian Pension Fund 

 
A pension fund is defined as a scheme which provides retirement income for employees when 

they retire at the end of their career. Contributions from employers, employees, or both have 
accumulated into this fund. There are two types of pension fund currently available worldwide which 
are defined benefit plan and defined contribution plan. A defined benefit (DB) plan is a type of 
retirement plan that offers guaranteed retirement benefits for employees. In Malaysia, this pension 
plan is the primary source of retirement income for public sector employees provided by the 
government. On the other hand, a defined contribution (DC) is a retirement plan that involves the 
contribution from employer and employees with a fixed percentage of contribution rate [1]. Because 
there is no income supplied after retirement under the defined contribution (DC) plan, pensioners 
must accumulate retirement savings. As a result, pensioners must assume a significant risk that their 
retirement income will underperform in the future, making it insufficient [2]. Therefore, a proper 
retirement planning is vital to provide appropriate retirement savings that serve as a source of 
income for elderly Malaysians to continue living and avoid poverty [3]. 

This study focusing on the defined contribution (DC) plan for private sector workers in Malaysia. 
The Employees Provident Fund (EPF) is the most vital pension scheme at providing financial 
protection for retired private-sector workers in Malaysia. In this scheme, the employee and employer 
contribute a specific percentage of their monthly salary into the employee’s EPF account. The 
percentage ranges from around 20% to 23% from the year 2000 to 2022. The retirees under this 
scheme will receive benefits based on the total amount contributed and investment earnings upon 
mandatory retirement at age 60 [4]. Typically, the EPF invests member funds into stocks, shares, and 
other investments to generate profits and pay dividends to members. Members will benefit if the 
fund is invested in a strong economic environment, but when the market return on investment 
performance is poor, it will result in a shortfall of retirement savings. 
 
1.2 Factors Affecting Pension Fund Inadequacy 

 
One of the greatest challenges confronting EPF members today is insufficient pension funds. The 

issue of insufficient funds in the Employees Provident Fund (EPF) is at a serious level. According to 
Daniph [4], the EPF Head Strategy Management Department, Balqais Yusoff stated that only 22% of 
the 6.7 million EPF active contributors aged 54 years have savings of RM196,800 or more to cover 
retirees’ living expenses during retirement years. Thus, this small percentage indicates that the 
majority of EPF members will suffer from inadequacy problems. Moreover, the Ministry of Finance 
also mentioned that 6.3 million members under the age of 55, or 48%, have less than RM10,000 in 
their accounts as of Sept 30, 2023 [5]. With less than RM10,000 in their accounts, EPF’s members are 
expected to have pension amount of less than RM42 each month for a period of 20 years [6]. 

According to Department of Statistics Malaysia [7], the estimated life expectancy for both 
genders in 2021 who reach the age of 60 years old expected to live until the age of 78.9 for males 
and females over 81.8 years old, respectively. The increase in life expectancy will lead to an increasing 
number of Malaysia’s elderly population and hence contributed to inadequate savings due to a 
shorter saving period and more extended spending.  

Apart from that, the EPF pension systems also confront with risks of uncertainty due to the 
unstable economic condition in our country. Among the risks involved with the inadequacy of 
retirement income are inflation and returns on investment. Abdul Rauf et al., [8] found that inflation 
rate, dividend rate and interest rate have significant relationship on pension benefits of private 
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workers in Malaysia. Many studies have investigated the effect of inflation on pension benefits and 
found that there is a significant relationship between them [1,9,10]. Inflation rate in Malaysia is 
expected to increase between average 2.5% and 4% as shown in Figure 1 [11]. Additionally, EPF is 
facing an exceedingly substantial risk to ensure that they will keep their return high by investing in 
only approved investments such as Malaysia Government Securities (MGS), followed by corporate 
loans and bonds, equities, money market instruments, and real estates. Due to market fluctuations, 
these investment activities always present a big challenge for the EPF to provide competitive returns 
to its members. Therefore, this study undertakes to analyze the sufficiency of the private pension 
fund in Malaysia by taking into consideration the factors affecting insufficiency of the pension fund.  

 

 
Fig. 1. Malaysian inflation 

 
1.3 Income Replacement Ratio 
 

The income replacement ratio is defined as an individual net pension entitlement divided by net 
pre-retirement salary [1-3]. The income replacement ratio is commonly used to measure the 
sufficiency of pension amount. Jackie [12] stated that the higher income replacement ratio would 
ensure that the pensioners would maintain the normal life after retirement. The minimum world 
standard net replacement ratio is set at 70% by the World Bank Standards [13]. However, many 
studies suggested varieties of net replacement ratios. Palmer [14] suggested income replacement 
ratios range from 65% to 85% depending on the income level. While Duncan et al., [15] suggested 
replacement ratios range from 70% to 90%. Another study projects the best replacement ratios from 
respondents in United States and found that the best income replacement ratio is at 70% [16]. Other 
studies also suggested that income replacement ratio should vary according to income group [17-
19]. For high-income groups, Purcel [17] recommended an income replacement ratio of 65%, 
whereas for low-income groups, it should be 90%. In the meantime, an income replacement ratio of 
95% for low-income groups and 45% for high-income groups was proposed by Binswanger and 
Binswanger and Schunk [18]. Currently, the income replacement ratio for public pensioners in 
Malaysia is recorded at 50% [17]. Moreover, Khalid [20] also reported that a pensioner from private 
sector in Malaysia only receives RM693 per month until age 75 which is less than the poverty line of 
RM900 per month. This indicates that pensioners in Malaysia are financially poor after retirement.  

The issue of pension insufficiency in Malaysia has been widely discussed in many studies and 
among related industrial practitioners. Insufficient pension funds, especially for private workers in 
Malaysia, were caused by issues with rising life expectancy, inflation fluctuation, and return on 
investment uncertainty. This insufficiency issue has significant impact on pensioners to maintain their 
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pre-retirement living standard and avoid poverty. In addition, longer life expectancy necessitates 
higher costs for medical expenses. Motivated by the mentioned significant problems, this study 
attempts to examine the adequacy of Malaysia's private pension fund by taking into account the 
most important elements influencing the fund's inadequacy. 
 
2. Methodology  
2.1 Scenarios and Assumptions 

 
Several scenarios are created to run Monte Carlo simulation. These scenarios are created 

according to the number of possible withdrawals of the pension fund during the working years. The 
numbers of possible withdrawals are none, one withdrawal and two withdrawals. The first 
withdrawal is assumed at age 30 for purchasing first home. The second withdrawal is assumed at age 
50 for either investment or pre-retirement purposes. Then, each category of withdrawal is 
categorized into three different income groups in Malaysia namely B40, M40 and T20. These 
scenarios are considered to reflects the different scenarios that might be occurred in Malaysia. After 
the scenarios have been created, the Monte Carlo simulation is run to calculate the accumulated 
value, estimated monthly pension amount and income replacement ratio which taking into 
consideration the uncertainties in inflation rates, dividend rates and annuity rates. 

Several variables are assumed to be fixed such as age starts working, retirement age, contribution 
rate and salary increment. Age starts working is assumed to be 24 years old and the retirement age 
is assumed to be 60 years old for normal case, 55 for pessimistic case and 65 for optimistic case. The 
salary increment is fixed at 3% per annum while the contribution rate is fixed at 11% for employee 
and 13% for employer. The pensioners are assumed to live until age 75 based on average life 
expectancy in Malaysia. 
 
2.2 Accumulated Value 
 

The accumulated value of the pension fund is calculated using the real rate of interest. The real 
rate of interest is adjusted for inflation as follows: 

 

𝑖′ =
1+𝑑

1+𝑗
− 1                                                                                                                                                                     (1) 

 
where 𝑖′ is the real rate of interest, 𝑑 is the dividend rate and 𝑗 is the inflation rate. Following that, 
the accumulated value (AV) is calculated as follows: 
 

𝐴𝑉 = ∑ 𝑆 × 𝑐 × (1 + 𝑘)𝑗  × (1 + 𝑖′)𝑟−𝑒−𝑗+1 𝑟−𝑒−1
𝑗=0                                                                                              (2)         

                                                                                       
where 𝑆 is the monthly salary, 𝑐 is the employee and employer contribution, 𝑘 is salary increment, 
𝑟 is the retirement age and 𝑒 is employment age. 
 
2.3 Estimated Monthly Pension Amount 

 
The monthly pension amount is estimated before we can proceed to calculate the income 

replacement ratio. The annuity due formula is used to estimate the monthly pension amount as 
follows: 
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𝐴𝑉 = 𝑃𝑎̈𝑛 = 𝑃 (
1−𝑣𝑛

𝑖
)                                                                                                                                        (3) 

where 𝑃 is the estimated monthly pension amount, 𝑛 is the retirement period and 𝑖 is the annuity 
rate. 
 
2.4 Income Replacement Ratio 

 
The income replacement ratio serves as a proxy for measuring the sufficiency of the retirement 

fund. The income replacement ratio is determined as follows: 
 

Replacement ratio, 𝑅𝑅 =
Estimated monthly pension,𝑃

Last drawn salary,𝐿𝑆
                                                                                     (4) 

 
It is an appropriate measure for sufficiency since it is a requirement by the World Bank standard. 

The World Bank standard sets the minimum income replacement ratio of 70% to maintain the 
standard of living among retirees [1].     
       
3. Results  
3.1 Income Replacement Ratios for Normal Scenario 
 

The results of the income replacement ratios with and without inflation adjustments for various 
scenarios are displayed in Table 1. After the simulation is run, the probability of getting desired 
income replacement ratio that set by the World Bank standard at 70% is also presented in Table 1. 
The compulsory retirement age (60) is assumed for the normal scenario. The results shown in Table 
1 are estimated for three different income groups namely B40, M40 and T20. The results also 
estimated for three different scenarios. The first scenario is assumed when no withdrawal is made 
during employment duration (N0). Then, the first withdrawal is assumed at age 30 for purchasing 
first home (N1). The second withdrawal is assumed at age 50 for investment or pre-retirement 
purposes (N2).  
 

Table 1 
Probability of income replacement ratio (RR), RR with and without inflation adjustment for normal case 

Income group  No inflation adjusted scenarios (%) Inflation adjusted scenarios (%) 

 N0 N1 N2 N0 N1 N2 

B40 
RR 65.88 36.71 33.53 43.21 26.90 23.18 
Probability 49.06 39.26 38.32 29.08 0.66 0.66 

M40 
RR 67.93 37.63 33.61 44.62 27.42 23.60 
Probability 49.38 38.90 38.24 29.84 0.58 0.56 

T20 
RR 66.51 35.27 31.38 45.09 27.56 23.65 
Probability 49.02 38.40 37.34 29.76 0.56 0.54 

 
For no inflation adjusted scenarios, the replacement ratios are 65.88%, 67.93% and 66.51% for 

B40, M40 and T20 respectively. The results indicate that replacement ratios are greater for all income 
levels if no withdrawals (N0) are made during the employment years than if one (N1) or two 
withdrawals (N2) are made as in Figure 2(a). However, the ratios drastically decline if one or two 
withdrawals are made throughout the working year.  This withdrawal issue in EPF also has been 
highlighted in several previous studies [21-22]. If a single withdrawal is made, the replacement rates 
for B40, M40, and T20 are 36.71%, 37.63%, and 35.27%, respectively. In the event that two 
withdrawals are made, the replacement rates for B40, M40, and T20 are 33.53%, 33.61%, and 
31.38%, respectively. But the difference between one and two withdrawals is not significant. 
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The income replacement ratios (RR) adjusted for inflation show a larger percentage in the case 
of no withdrawal (N0) throughout the working years than in the scenario with one withdrawal (N1) 
and two withdrawals (N2) for all income groups as in Figure 2(b). The income replacement ratios (RR) 
are 43.21%, 44.62% and 45.09% for B40, M40 and T20 respectively. If an employee is assumed to 
withdraw the fund at age 30 for purchasing their first home, the income replacement ratio (RR) 
recorded at 26.9% for B40, 27.42% for M40 and 27.56% for T20. Next, if an employee assumed to 
withdraw again at age 50 for investment or pre-retirement purposes, the income replacement ratio 
(RR) is the lowest at 23.18% for B40 and 23.60% for M40 and 23.65% for T20. There is only a small 
decrease in the income replacement ratio (RR) as compared to one withdrawal. All these findings are 
significantly lower than the minimum ratio set by the World Bank standard. Thus, it indicates that 
the pension fund is insufficient as stated by the World Bank standard that the income replacement 
ratio should exceed 70% to maintain the standard of living [12]. This finding contrasts with research 
by Kamal et al., [23], which demonstrated that pensioners in Malaysia have sufficient retirement 
wealth for all income levels using a replacement rate of 70%. Moreover, Saidi et al., [13] also showed 
that the replacement ratio for employee provident fund (EPF) in Malaysia is less than 70%.  

According to results in Table 1, the probabilities of getting 70% or more in income replacement 
ratio without accounting for inflation are 49.06%, 49.38% and 49.02% for B40, M40 and T20 
respectively, if no withdrawal is made during working years. These findings indicate that there is high 
probability to get income replacement ratio exceed the World Bank standard if no withdrawal is 
made during the working years for EPF’s contributor in Malaysia.  

If there is one withdrawal (N1) during employment at age 30 for purchasing first home, the 
probabilities for exceeding minimum standard of 70% are 39.26% (B40), 38.90% (M40) and 38.40% 
(T20). If there are two withdrawals (N2) during the employment years, with the second withdrawal 
is at age 50 for investment or pre-retirement purposes, the probabilities of getting the income 
replacement ratio exceed the standard are 38.32% for B40, 38.24% for M40 and 37.34% for T20. 
These findings also show a decreasing pattern in probabilities of getting the income replacement 
ratio exceeding 70% from B40 to T20. Moreover, the probabilities also decrease as the number of 
withdrawals increases. 

If without withdrawal and after accounting for inflation scenario is considered, the probabilities 
of exceeding the minimum standard of 70% are 29.08%, 29.84% and 29.76% for B40, M40 and T20 
respectively. Then, the probabilities significantly decrease for one and two withdrawal scenarios. All 
the probabilities of getting the income replacement ratio exceeding the standard are significantly low 
which indicates that the pension fund is insufficient. Therefore, these findings proved that the 
pension amount for private retirees in Malaysia is significantly insufficient which is contrary to what 
suggested by the Department of Statistics Malaysia that the average consumption per month for 
population aging 65 years and above is about 75% of the average consumption per month for 
population aging 25 – 64 years [7].  
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(a)        (b) 

Fig. 2. Income replacement ratio for normal scenario (a) without inflation and (b) with inflation 

 
3.2 Income Replacement Ratio for Pessimistic Scenario 
 

Table 2 shows the findings of the income replacement ratios for different scenarios, both with 
and without inflation adjustments. These findings take the early retirement age of 55 into account 
which is regarded as a pessimistic scenario. Table 2 also shows the probability of obtaining an income 
replacement ratio higher than the required minimum of 70%.  
 

Table 2 
Probability of income replacement ratio (RR), RR with and without inflation adjustment for pessimistic case 

Income group 
 No inflation adjusted scenarios (%) Inflation adjusted scenarios (%) 

 P0 P1 P2 P0 P1 P2 

B40 
RR 63.69 37.40 34.14 45.19 30.22 26.43 
Probability 47.70 37.22 36.38 25.80 0.56 0.56 

M40 
RR 60.69 37.46 33.59 43.61 29.47 25.57 
Probability 45.94 36.40 35.42 27.10 0.64 0.62 

T20 
RR 57.96 35.29 31.51 44.68 29.80 26.08 
Probability 45.26 35.84 34.88 27.74 0.42 0.42 

 
The first scenario is assumed when no withdrawal is made during employment duration (P0), the 

private worker retires early at age 55 and is not accounted for inflation. The results show that the 
replacement ratios are 63.69%, 60.69% and 57.26% for B40, M40 and T20 respectively. When one or 
two withdrawals are taken during the employment period, the replacement ratios drop significantly 
as in Figure 3(a). If one withdrawal is made where the first withdrawal is assumed at age 30 for 
purchasing first home (P1), the replacement ratios are 37.40% for B40, 37.46% for M40 and 35.29% 
for T20. While if two withdrawals are taken where the second withdrawal is assumed at age 50 for 
investment or pre-retirement purposes (P2), the replacement rates are 34.14%, 33.59% and 31.51% 
for B40, M40 and T20 respectively. If inflation is taken into account for each scenario, a similar trend 
is seen in the results presented in Table 2 and Figure 3(b). 

According to results in Table 2, the probabilities of getting 70% or more in income replacement 
ratio without accounting for inflation are 47.70%, 45.94% and 45.26% for B40, M40 and T20 
respectively, if no withdrawal is made during working years. These results also suggest that if no 
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withdrawal is taken by Malaysian EPF contributors during their working years, there is a significant 
likelihood that their income replacement ratio will surpass the World Bank requirement. If there is 
one withdrawal (P1) during employment, the probabilities for exceeding minimum standard of 70% 
are 37.22%, 36.40% and 35.84% for B40, M40 and T20 respectively. If there are two withdrawals (P2), 
the probabilities of getting the income replacement ratio exceeding the standard are 36.38% for B40, 
35.42% for M40 and 34.88% for T20. The likelihood of achieving a replacement ratio greater than 
70% decreases when inflation is taken into account in each scenario, as opposed to not accounting 
for inflation. Therefore, these findings confirmed that the pension amount is not sufficient to sustain 
the same standard of life throughout retirement. 

 

    
(a)        (b) 

Fig. 3. Income replacement ratio for pessimistic scenario (a) without inflation and (b) with inflation 

 
3.3 Income Replacement Ratio for Optimistic Case 
 

The results of the income replacement ratios for various scenarios, both with and without 
inflation adjustments, are displayed in Table 3. These results consider a late retirement age of 65, 
which is seen to be an optimistic situation. The likelihood of achieving an income replacement ratio 
over the necessary minimum of 70% is also displayed in Table 3. 
 
Table 3 
Probability of income replacement ratio (RR), RR with and without inflation adjustment for optimistic case 

Income group  No inflation adjusted scenarios (%) Inflation adjusted scenarios (%) 

 O0 O1 O2 O0 O1 O2 

B40 
RR 74.30 39.94 34.62 47.99 28.49 23.97 
Probability 51.18 41.04 16.64 34.78 0.52 0.52 

M40 
RR 76.79 33.78 29.14 52.25 28.05 23.43 
Probability 51.48 40.50 39.58 37.08 0.58 0.50 

T20 
RR 75.69 35.52 30.43 51.94 28.36 24.25 
Probability 51.42 40.74 39.70 35.78 0.57 0.56 

 
The first scenario assumes that no withdrawals are made throughout the period of employment 

(O0), that the private worker quits early at age 55, and inflation is not taken into consideration. 
According to the findings, the replacement ratios for B40, M40, and T20 are 74.30%, 76.79%, and 
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75.69%, respectively. The replacement ratios decrease dramatically when one or two withdrawals 
are made during the employment period as in Figure 4(a). If one withdrawal is made, with the 
assumption that the first withdrawal is made for the purpose of buying a first property at age 30 (O1), 
the replacement ratios for B40, M40, and T20 are 39.94%, 33.78%, and 35.52%, respectively. In the 
event that two withdrawals are made, with the assumption that the second withdrawal will be made 
for pre-retirement or investment purposes at age 50 (O2), the replacement rates for B40, M40, and 
T20 are 34.62%, 29.14%, and 30.43% respectively. The data shown in Table 3 show a similar pattern 
when accounting for inflation in each scenario. However, the replacement ratios drop significantly 
for all scenarios as in Figure 4(b). This indicates that the pension amount still not sufficient to sustain 
the same standard of living and purchasing power among retirees in Malaysia when inflation is taken 
into account. 

The results in Table 3 show that, if no withdrawal is taken during working years, the probabilities 
of receiving 70% or more in income replacement ratio without taking inflation into account are 
51.18%, 51.48%, and 51.42% for B40, M40, and T20, respectively. These figures also imply that there 
is a considerable chance that Malaysian EPF contributors' income replacement ratio will exceed the 
World Bank criteria if they do not take any withdrawals during their working years. The probabilities 
of surpassing the minimal criterion of 70% in the event of a single withdrawal (O1) during 
employment are 41.04%, 40.50%, and 40.74% for B40, M40, and T20 respectively. The probabilities 
of obtaining an income replacement ratio higher than the benchmark in the event of two withdrawals 
(O2) are 16.64% for B40, 39.58% for M40, and 39.7% for T20. Including inflation in each scenario 
reduces the chance of reaching a replacement ratio higher than 70% compared to not including 
inflation. Thus, these results also proved that the private workers in Malaysia would not have 
sufficient pension amount for their retirement. 
 

     
(a)        (b) 

Fig. 4. Income replacement ratio for optimistic scenario (a) without inflation and (b) with inflation 

 
4. Conclusions 
 

When inflation is not taken into consideration and no withdrawals are made during employment, 
the income replacement ratios are deemed good as they approach the minimal criterion of 70% 
established by the World Bank. The highest ratios were recorded if the retirement age is extended to 
age 65. However, the replacement ratios significantly decrease if one or two withdrawals are made 
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during the employment period. When inflation is considered in the simulation, the income 
replacement ratios recorded are significantly lower as compared to the minimum ratio (70%) set by 
the World Bank standard. The Department of Statistics Malaysia [24] research also indicates that 2.91 
million individuals in the B40 group earn an average monthly salary of RM4,849, which is deemed 
insufficient for retirement because inflation reduces the purchasing power of income over time.  

The results also show that the higher the number of withdrawals, the lower replacement ratios 
recorded for all income groups. Moreover, the findings also show that the probability of exceeding 
the minimum standard set by the World Bank standard is still low for all income groups. In conclusion, 
the EPF’s fund is still insufficient to support the retirement years and hence maintain the purchasing 
power of the private workers in Malaysia. Thus, the government should take some action to 
overcome this issue to provide a better quality of life among retirees. 
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