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retirement incomes.

Key results

The financial and economic crisis of 2008 has meant that investment risk has been at the forefront of
policy makers minds when thinking about pensions. Private pension funds in OECD countries lost 24% of
their value on average, worth USD 5.4 trillion. However, it is important to bear in mind that private
pensions are only a part of the overall retirement-income package: a major part of retirement income is
generally not affected by investment risk. In some countries, means-tested pensions protect low-income
workers from much investment risk and the tax system can also act as an “automatic stabiliser” of

Measuring investment risk

The scale of investment risk has been analysed
using historical data for eight OECD countries: Canada,
France, Germany, Italy, Japan, Sweden, the United
Kingdom and the United States. Detailed econometric
results were then used to simulate a distribution of
outcomes and probabilities for a 40-year investment
horizon. The two main assets in pension-fund port-
folios were analysed: equities and government bonds.
The results for a portfolio split equally between these
two assets are shown in the table below.

The raw results of the exercise give higher
returns than those shown in the table. These were
adjusted downwards to reflect, among other things,
administrative charges (on which see PartI1.6 the
indicator of “Pension fund operating costs and fees”).

The degree of investment risk:
Implications for pensions

Distribution of returns, percentile point (%) 10 25 50 75 90
Annual real return (%) 25 33 43 53 60
Replacement rate (%) 269 319 399 505 60.0

Note: Portfolio of 50% domestic equities and 50% domestic
government bonds. Replacement-rate calculation assumes
10% contribution rate and OECD average mortality rates.

Source: OECD pension models; D’Addio, A.C., J. Seisdedos and
E.R. Whitehouse (2009), “Investment Risk and Pensions:
Measuring Uncertainty in Returns”, Social, Employment and
Migration Working Paper, No. 70, OECD Publishing, Paris.

The table above shows that 50% of the time,
investment returns will be higher or lower than 4.3% a
year in real terms. This is higher than the baseline
assumption of 3.5% of this report. Some 10% of the
time, the real return is expected to be less than 2.5% or
more than 6.0%. The table shows that these returns
generate a large range of replacement rates, ranging
from 27% in the worst cases to 60% in the best.
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Investment risk in practice

The table opposite shows gross and net replace-
ment rates with low, middle and high returns: the 10th,
50th and 90th percentile of the distribution of returns
respectively. On the left-hand side of the table there are
10 countries where defined-contribution plans are
mandatory. The nine countries on the right-hand side
have broad coverage of voluntary private plans (see the
indicator of “Coverage of private pensions”).

The way investment risk affects retirement
incomes depends crucially on the structure of the retire-
ment-income package. First, many benefits - from
public earnings-related schemes or basic pensions — are
unaffected by investment returns. In Hungary, for
example, the defined-contribution pension in the best
scenario is worth 2.6 times its value in the worst (also
see chart). However, the overall benefit varies only by a
factor of 1.5 times.

Secondly, means-tested benefits can offset some
of the investment risk: a smaller defined-contribution
pension results in higher benefits from targeted
programmes. In Australia, for example, the defined-
contribution pension is 2.4 times higher in the
best rather than worst scenario for returns. Overall
income, including means-tested benefit, varies by a
factor of just 1.6. Means-tested benefits also play an
important role in Denmark.

The final stabiliser of retirement incomes in the
face of investment risk is the tax system. Because
marginal tax rates are generally higher than average
rates (i.e. personal income taxes are progressive), a fall
in income from defined-contribution pensions results
in a more than proportionate reduction in tax liability.
The effect is strongest in Denmark. Before taxes, the
ratio of total pension in the best and worst cases is 1.8
compared with 1.5 after taxes are taken into account.
The impact of taxes is also noticeable in Poland, but
pensions in Hungary are not taxed and so there is no
automatic stabiliser of retirement incomes.
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Gross and net pension replacement rates with different rates of investment return

Mandatory or quasi-mandatory defined-contribution plans Voluntary or mainly voluntary defined-contribution
Gross replacement rate (%)| Net replacement rate (%) Gross replacement rate (%) Net replacement rate (%)
Percentile of rate of return 10 50 90 10 50 90 | Percentile of rate of return 10 50 90 10 50 90
Annual real return (%) 25 43 6.0 2.5 43 6.0 |Annual real return (%) 2.5 43 6.0 2.5 43 6.0
Australia DC 282 430 67.0 | 36.4 51.6  72.4 |Belgium DC 12.2 191 30.6 | 155 233 352
Other 14.7 8.8 0.0 | 19.0 10.6 0.0 Other 420 420 42.0 | 533 512 483
Total 43.0 518 67.0 | 55.4 622 724 Total 543  61.2 726 | 688 745 835
Chile DC 326 512 822 | 474 716 1041 |Canada DC 242 378 60.5 | 31.3 490 785
Other 5.9 0.4 0.0 8.5 0.5 0.0 Other 389 389 38.9 | 503 504 505
Total 385 516 82.2 | 559 721 1041 Total 63.0 767 99.3 | 81.6 99.4  129.0
Denmark DC 394 63.0 1032 | 45.0 69.6 102.8 |Czech Republic ~ DC 88 138 221 | 11.0 170 268
Other 306 271 211 | 35.0 299 210 Other 50.2 502 50.2 | 62.6 61.8  60.7
Total 700 901 1243 | 80.0 995 1237 Total 59.1 64.1 724 | 736 788 875
Estonia DC 179 274 427 | 222 32.6 489 |Germany DC 13.1 21.0 345 | 176 27.8 447
Other 255 255 255 | 31.6 304 292 Other 420 420 42.0 | 56.4 55.7 545
Total 434 529 68.3 | 53.8 63.1 781 Total 55.2  63.0 76.5 | 740 835 992
Hungary DC 247 386 61.7 | 353 522 773 |lreland DC 295 4641 73.8 | 341 485 729
Other 444 444 444 | 636 602 557 Other 29.0 290 29.0 | 335 305 286
Total 69.1 83.0 106.1 | 99.0 1124 133.0 Total 585 751 1028 | 67.6 79.0 1015
Israel DC 389 622 1020 | 447 68.8 105.5 |New Zealand DC 115 18.0 288 | 122 19.0 303
Other 194 194 194 | 223 215 201 Other 387 387 38.7 | 4141 41.0 408
Total 584 817 1215 | 67.0 90.3 125.6 Total 502  56.7 67.5 | 53.3 600 711
Mexico DC 244 379 60.2 | 254 394  62.7 |Norway DC 9.3 14.8 243 | 107 16.7  26.8
Other 43 0.0 0.0 45 0.0 0.0 Other 515 548 60.3 | 59.1 61.7 664
Total 287 379 60.2 | 29.9 394 627 Total 60.8  69.6 847 | 69.8 784 932
Poland DC 238 371 594 | 276 428  67.9 |United Kingdom DC 283 458 76.0 | 339 525 852
Other 287 287 28.7 | 334 33.1 32.8 Other 319 319 319 | 381 36.6 357
Total 525 659 882 | 61.0 759 1008 Total 603 777 1079 | 720 89.1 1209
Slovak Republic  DC 252 382 589 | 327 49.4  76.2 | United States DC 301 481 789 | 36.4 574 914
Other 260  26.0 26.0 | 33.6 336 336 Other 394 394 394 | 477 470 457
Total 51.2 641 84.8 | 66.3 83.1  109.9 Total 695 875 1183 | 841 1044 1371
Sweden DC 18.1 27.4 422 | 182 271 40.9
Other 311 311 311 ] 313 308 302
Total 493 585 734 | 495 578 711

Source: OECD pension models; see also Whitehouse, D’Addio and Reilly (2009).
StatLink sw=7¥ http://dx.doi.org/10.1787/888932370892

Gross pension replacement rate and taxes and contributions paid on pensions
with different rates of investment return
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Source: OECD pension models; see also Whitehouse, D’Addio and Reilly (2009).
Statlink sz http://dx.doi.org/10.1787/888932370892
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