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1. Introduction

Life insurers have been on a roll in recent years. Private savings are increasing,
consolidation has created new global players, and insurers enjoy higher market values than in
the past.

But while the overall outlook for life insurers is good, some clouds are forming on the
horizon: long-term bond yields in the industrialized world have been declining steadily. In
Europe, a milestone was recently reached when the long-term yield for the ten-year
benchmark government bond dipped to under 4 per cent for the ®rst time in 40 years.

The life insurance industry has always been vulnerable to shifts in long-term interest
rates. Long-term interest rates serve as the valuation basis to determine premiums, policy
reserves, guaranteed rates of return and pro®t-sharing. As capital market rates approach the
valuation interest rate, life insurers have a problem: even if their existing portfolios are
invested in assets that yield above the valuation rate, insurers immediately lock in a loss with
cash ¯ow from new business reinvestment.

This paper will delve into the implications of low interest rates for life insurers. Section 2
will describe recent interest rate developments and put them into a historical context. Section
3 will focus on the effects of low interest rates on life insurers and how regulations are
responding, and section 4 will offer some short and long-term solutions to the problem. In
particular, we will focus on Asset and Liability Management (ALM), a ®eld of risk
management that has long been entrenched in banking, but is increasingly gaining acceptance
on the insurance side. Following the conclusions, we will suggest some topics for discussion
in Rome. At the end of the paper are two appendices that go into more detail on the historical
relationship of long-term interest rates.

The impact of low interest rates is most acute in the life insurance industry, and that is
also the centrepiece of this paper. The effect on non-life companies goes beyond the scope of
the present paper.

2. The environment

Historically low interest rates

One has to go back several decades to ®nd long-term interest rates as low as they are
today. The last time U.S. long-term yields were so low was in the mid-1960s. In Germany,
long-term interest rates never reached present sub-4 per cent levels after 1955, the ®rst year
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reliable ®gures are available. On the other hand, Dutch long-term rates did reach sub-4 per
cent levels in the mid-1950s. Figure 1 shows the development of long-term bond yields1 for
Germany, the U.S. and Japan since the mid-1960s.

Figure 1 reveals that long-term interest rates began to show a clear downward pattern at
the beginning of the 1980s.

The United States

Between 1979 and 1985, U.S. long-term bond yields soared to peaks of 12 to 14 per cent.
This was a period when U.S. monetary policy was tightened in reaction to the oil price shock.
It was also a time during which ®scal authorities lost credibility in the eyes of bond investors
due to a lack of policy discipline (Reaganism). At the beginning of the 1990s, as the U.S.
began to emerge from its recession, the U.S. long-term yield hovered at around 6 per cent. At
the end of 1998 ± after eight years of uninterrupted growth ± the long-term bond yield
declined to about 4.7 per cent, but rose again slightly at the beginning of 1999.

Germany

In Germany, the growing recognition of the credibility of the Bundesbank in¯uenced
long-term interest rates throughout the 1980s. That credibility helped to push rates down

Figure 1: Yield on ten-year government bonds

1 The terms `̀ long-term bond yield'', `̀ capital market interest rate'' and `̀ long-term interest rates'' are used
interchangeably throughout this paper.
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during the 1980s. At the beginning of 1990, the German long-term yield was slightly above
the American level at about 7 per cent, but this has gradually declined in recent years. In
December 1998, the German long-term yield dipped under the 4 per cent threshold to 3.89 per
cent.

Japan

In Japan, the long-term bond yield has dangled under 2 per cent since 1997. In September
1998, it went below 1 per cent for the ®rst time. The main reason was the ongoing economic
malaise at home, exacerbated by the emerging market crisis in nearby Asian countries. The
®scal expansion to counteract the economic slowdown helped lift the long-term yield to more
than 2 per cent. The Bank of Japan is trying to reduce higher interest rates by pumping
liquidity into the market. We think that if Japan experiences funding shortages and ®nances
those shortages by printing money, there is a large chance that Japanese rates might rise again
strongly.

Emerging market crisis

Throughout 1998, the emerging market crisis was the dominant factor for the develop-
ment of long-term rates in Germany and the U.S. The crisis led to lower in¯ation rates,
expectations of lower economic growth and a ¯ight to quality. At the beginning of 1999,
Brazil became the last victim of the ®nancial crisis. Yet it was striking to see that this hardly
had any impact on Western ®nancial markets ± neither on bond nor stock markets.

One reason is that many ®nancial institutions had already unwound positions in
emerging markets, so there was no renewed ¯ight to quality. Furthermore, the resilience of the
U.S. economy surprised markets and led them to question the expected slowdown of the U.S.
economy. As a result, U.S. long-term interest rates turned the corner and started to rise at the
beginning of 1999. The continued strength of the U.S. stock market and strong consumer
spending are important stimulating factors for the U.S. economy.

Interest rate developments since the launch of the euro

Since the launch of the euro on 1 January 1999, long-term interest rates in the euro-zone
have risen slightly and hover at around 4 per cent at the time of this writing.2 On 9 April 1999,
the European Central Bank cut rates from 3 to 2.5 per cent to help stimulate economic growth
in the euro-zone. The impact of these cuts on long-term rates remains to be seen.

Interest rate outlook

Figure 2 gives ING's long-term interest rate predictions for the EMU, the U.S. and Japan
until the end of 2000.

We expect long-term rates in the U.S. and the euro-zone to stay at around 5 per cent and 4
per cent, respectively, while rates in Japan may rise slightly to above 3 per cent in the course of
2000 for the reasons stated above.

2 The German long-term yield serves as the benchmark for the euro-zone.
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Factors determining future interest rates in Europe

For the future trend in long-term interest rates in Europe, the role of the EMU in world
®nancial markets will be a crucial factor. In order to attain a more dominant role in world
®nancial markets, EMU authorities must build up credibility, both monetary and budgetary.
The countries in the EMU must display ®rm budgetary discipline, keep in¯ation low and
boost employment. More clarity in Europe with regard to such policy intentions and in¯ation
rates would result in a lower uncertainty premium in long-term interest rates.

A second important factor for the future level of real rates is the shift in the supply/
demand balance of capital as a result of lower levels of government debt and increased
savings. (The insurance industry, of course, serves as an important conduit to these increased
savings, which is being caused by the overhaul of European welfare systems.) The effect of
these two trends would be to push real rates further down, in our view, at least for the next
decade or so.

If the EMU is able to erode the dominance of the U.S. as the main international currency,
this will probably be re¯ected in a further rise in U.S. real rates compared to the EMU level.3

Finally, there are scenarios that would result in higher interest rates in Europe. If tax
authorities adopt an expansionary stance for employment reasons, this would create
additional capital demand by the public sector, diminish credibility and thereby result in
higher interest rates in the euro-zone.

3. The effects

The signi®cance of long-term interest rates for insurers

Predicting interest rates has always been a conundrum for economists, whether they are
trying to ®gure out what rates will be like next month or next year. But life insurers stand
before a much more dif®cult task: they must regularly make assumptions about where interest
rates will stand 20 or 30 years from now ± or sometimes longer. Estimating future investment

Figure 2: Economic indicators for EMU, the U.S. and Japan

3 This effect would show up in a decrease in EMU interest levels rather than an increase in U.S. rates.
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returns is imperative since most life insurers typically promise to pay out a certain guaranteed
rate of return.

The necessity to look so far in the future is related to the long-term nature of most life
insurance policies. The duration of the liabilities is often longer than the maximum duration
of the investments available in capital markets. Hence, a certain degree of mismatch is
unavoidable. Insurers have to set aside additional reserves to close that mismatch.

In order to determine what premiums to charge, how much to set aside for policy
reserves, and what rate of return they should guarantee, life insurers typically assume that the
entire portfolio is invested in long-term bonds. For that reason, assumptions about the future
level of capital market rates represent an important benchmark. But since assumptions are by
de®nition uncertain, life insurers apply a ®ctitious, but `̀ safe'' benchmark now: the so-called
valuation interest rate.4 The intention is that this rate be a conservative estimate of future
investment earnings. As we shall see, this is not always the case.

From `̀ safe'' to dangerous

In the past, long-term interest rates were deemed to be relatively stable, and at least
always in excess of the guaranteed rate. On the part of the insurers, this resulted in a buy-and-
hold investment strategy, primarily in long-term bonds, as just mentioned. Long-term returns
on equity and bonds were high enough to guarantee the policyholder a certain return on their
contracts (often in the 4 per cent range, but higher during periods of high interest rates).

But with capital market rates approaching the guaranteed rate in many countries, what
was once considered safe has become dangerous. It will become harder for insurers to keep
promises on guaranteed returns made long ago when rates were high. Pro®ts will come under
pressure:

· If an insurance company has a portfolio with an average yield of 7 per cent on its existing
business, the return on that company's investment portfolio will not immediately drop to
current capital market rates. Depending on the mix of maturities in the investment
portfolio and the amount of pro®t- and non-pro®t sharing policies, the return for a typical
insurer would fall to the rates available in the market after a period of approximately four
to ten years, should the current low interest rate environment prevail.

· Most new product pricing will assume long-term investment rates that are higher than the
valuation interest rate. Pro®t margins begin to fall when market rates fall lower than this
investment rate assumption. Once market returns fall below the valuation rate, as we have
now, there is an actual loss to the insurer on the investment component of the products.
This latter effect has begun to occur especially with products that were designed and
priced during the relatively high interest rate environment of the 1980s. Products at that
time often guaranteed higher interest returns than at present and unless assets with
durations matching those of the liabilities were also purchased, there will be future (and
current) interest problems with these products.

· In a low interest rate environment, the interest earned on existing premiums declines, so
other sources of revenue are needed to cover the reserve and pro®t requirements. Assets
which mature have to be reinvested at a lower rate than before, so existing business
becomes more expensive to fund. The relatively higher returns generated by existing

4 Other familiar terms are `̀ actuarial interest rate'' and `̀ technical interest rate''.
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business are being used to support new sales. This can lead to high lapses or increased use
of paid-up options on the older policies.

Shortages

In short, with the current low level of interest rates, life insurers guaranteeing in excess of
these rates lock in a loss at the point of sale for new business. The de®ciencies depend on:

± the type of insurance product;
± the term of the policy;
± the type of investment to match it;
± the pro®t-sharing system.

If capital market interest rates are expected to remain low, life insurers will have to set aside
more in reserves and may have to raise premiums.

To delineate this impact, we take a very simple, compound interest example (borrowed
from the Dutch Actuarial Society). Table 1 shows the shortages in initial investment resulting
from a difference between the technical interest rate and the actual capital market rate. It takes
as its starting point an insurance policy based on avaluation interest rate of 4 per cent, a capital
market rate of 3 per cent and an annual net premium of 1000. The end value of the policy is
shown for different time horizons.

The longer the term of the policy, the higher the de®ciencies with respect to the net
premium received. For example, for a policy term of 30 years (not uncommon for a traditional
life insurance contract), an insurer would have to set aside almost ®ve times as much in
reserves as it would receive in net premiums during the ®rst year. Alternatively, premiums
could be increased by 4 per cent to re¯ect the lower market rates.

Although not shown in Table 1, group pensions require higher provisions than individual
business if interest rates remain low. The reason is that group pension contracts are often of
longer duration. If the valuation interest rate fell from 4 per cent to 3.5 per cent, a life insurer
would have to set aside 9 per cent more in reserves for the group pension portfolio, as against 7
per cent for the individual portfolio.

Rise in premiums?

The shortages caused by the low interest rate environment will have to be covered
through higher reserves, higher premiums or a combination of both. The Dutch Insurance
Supervisory Board has already forecast premium hikes in the order of 10 to 12 per cent. Some

Table 1:

Term of
policy

End value at
4%

End value at
3%

Difference in
end value

Additional
investment
required at
policy issue

10 years 12,486 11,807 678 504
20 years 30,969 27,676 3,292 1,823
30 years 58,328 49,002 9,325 3,842
40 years 98,826 77,663 21,163 6,487
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Dutch insurers have announced that they plan to raise premiums; others have stated that they
do not plan to raise premiums. Obviously, this is a keen competitive issue. (Of course, raising
premiums is not always an option for existing business due to the terms of the policy.)

More demanding policyholders

Another competitive issue involves the consequences for pro®t-sharing. If insurers have
to stop paying pro®t-sharing in order to keep the company pro®table in the short run, then
customers might lapse or surrender and turn to a competitor. In the short term, this would
appear not to be a problem since the company is getting rid of business that is losing money for
the company anyway. But this becomes a problem if interest rates start to rise again with the
result that the company could lose market share.

In the past, policyholders bought life insurance with a long-term view, and could be
counted on to retain the contract for many years. Today, policyholders are more demanding
and many more types of ®nancial instruments are readily available from various competitors,
only some of which are life insurance policies. If they can earn a higher return from a
competitor or another ®nancial instrument, they are more likely to surrender. In short, life
insurers are confronted not only with new market developments but with new consumer
behaviour patterns which exacerbate the low interest rate dilemma.

A dilemma in former emerging markets

The rapid decrease of interest yields in some former emerging markets also poses special
problems for life insurers. Spain is a case in point. At the beginning of 1986 the long-term
interest rate in Spain for the benchmark ten-year bond was 13 per cent. In the wake of the
EMU, however, Spanish rates have converged to the German benchmark level and are now
about 4 per cent.

In Italy and Greece, the situation is similar. Italy, once the `̀ high yielder'' of Europe and
marked by high in¯ation, has also seen its long-term interest rates rapidly decline to the 4 per
cent level due to EMU convergence. That is a very different situation than at the end of 1983,
for example, when Italian long-term bond yields stood at 17.7 per cent and at about 11 per cent
in the middle of the 1980s.

Furthermore, there were very few long-term investment instruments available in some
countries when rates were high, so the structural mismatch, together with high guarantees as
often required by local regulators, has now all of a sudden worsened in the current lower
interest environment.

Obviously, life insurers operating in these former emerging markets countries will have
dif®culties meeting high guarantees made back in the days when interest rates were high. The
dilemma as sketched above can also be expected to arise in the countries of Central and
Eastern Europe that are scheduled to join the EU (as part of Agenda 2000)5 as well as Greece,
which hopes to eventually join the EMU.

5 Including Hungary, Poland, Estonia, Slovenia and the Czech Republic.
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Response regulators

In response to current market conditions, regulators around the world have begun to
adjust the maximum valuation interest rates.

Europe

In the Netherlands, the Dutch Insurance Supervisory Board has advised insurers to lower
their valuation interest rate from 4 per cent to 3 per cent for new business as from 1 August
1999. Dutch life insurers have also been asked to assess their solvency position and review
their exposure to the low interest problem.

In Belgium, the valuation interest rate has dropped from 4.75 per cent to 3.25 per cent
(starting 1 January 1999). In Germany, the valuation rate is likely to drop from 4 per cent to 3.5
per cent beginning in the year 2000. Spain's valuation interest rate has been lowered from 4 per
cent to 3.2 per cent, and we expect a further decline to 2.6 per cent in the year 2000. In Italy, the
valuation interest was reduced already last year from 4 per cent to 3 per cent. In Greece, the
valuation interest rate is still 5 per cent, but is expected to be lowered to 4 per cent in June
1999.

Competitive issue?

Throughout the E.U., valuation interest rates have always varied, and still will after these
adjustments are made. Could this become a competitive issue? A more open insurance market
has already emerged as a result of the E.U. insurance directives. Insurers with a licence to
operate in one E.U. country can sell policies anywhere in the E.U., although the insurer
remains subject to supervision in its home country. An Irish insurer operating in Belgium
currently can offer traditional policies with a guaranteed rate of 5.75 per cent while its Belgian
competitors offer `̀ only'' 3.25 per cent. There are also differences in pro®t-sharing from
country to country.

A single European valuation rate?

We believe the time has come for one pan-European technical interest rate. The E.U.
already harmonized solvency measures. Now that the introduction of the euro has created a
uni®ed European capital market, it is only logical that valuation rates across the euro-zone
also be harmonized. A group of actuaries representing various European countries has already
written to the European Commission to draw its attention to this matter, but no concrete
measures have yet been taken. A single valuation rate would create a more level playing ®eld
for European insurers, which would boost competition.

One of the reasons we believe a single valuation rate is necessary is because competition
should not be based on such `̀ objective'' issues. Competition should not affect the actuarial
net premiums, but instead focus on such factors as expense levels, distribution, service and
performance.

The lessons of Executive Life

It should be pointed out that regulatory requirements in some countries will allow
insurers to guarantee a rate of return higher than 3 per cent if it can be demonstrated to
regulators that investments will support the higher guarantees. On the one hand, this could
boost competition in the insurance industry by disclosing inef®ciencies in an insurer's
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investment policy. But we believe these guidelines must be cautiously implemented. Unless
suf®cient care is taken it can be foreseen that insurers may take on more risky investments to
fund these higher guarantees. This can be compared to what happened at the U.S. insurer
Executive Life in the 1980s prior to that company's demise. The junk bonds returned a much
higher yield, allowing current results and the cost of their policies to be better than that of the
competition, but the long-term result was less than satisfactory.

North America

The United States is the largest insurance market in the world. Many life insurers are
eager to become more active there, given the potential of the retirement savings market.

The U.S. insurance market is regulated by 50 separate government bodies representing
each of the 50 states. There has been an attempt by the National Association of Insurance
Commissioners (NAIC) to provide standard regulations that will be accepted in each state.
This has been successful to a large extent, but each state has taken the standard language and
made its own changes, which inevitably results in some variations from state to state.

In general, the valuation interest rates are tied to market indices and are set for each issue
year. The guarantees are not regulated, but are set by the insurers, taking into consideration the
current and expected future investment environments. Guarantees in the U.S. have been
reduced by most insurers in the recent past and are currently often in the 4 per cent range.

The U.S. has also seen a large growth of equity-linked products that effectively pass most
of the investment risk on to the policyholder. These products have become increasingly
popular during the recent boom of the stock markets.

Japan

In Japan, the life insurance industry plays a key role as custodian of the country's savings.
According to one study, the insurance industry accounts for up to 30 per cent of GDP. The
industry is also a major holder of shares, equivalent to 11 per cent of the market cap of listed
companies.6 Any threat to the Japanese insurance industry would have a depressing impact on
savings and also the stock market. The future potential of the Japanese market lies in the
further deregulation of the pensions market.

Yet the Japanese life insurance industry has been under threat for years due to the low
interest rates. The capital market interest rate in Japan has been lower than the guaranteed rate
since the early 1990s. The capital market rate is between 1 and 2 per cent while the guaranteed
rate was, until recently, 3.1 per cent or higher. Many life insurers must still honour guarantees
of 5.5 to 6 per cent. Japanese insurers have also been faced with surrenders in the individual
life policies.

Japanese life insurers have now lowered their technical interest rates. Starting on 1 April
1999, all life companies in Japan must apply a 2 per cent technical rate for the calculation of
reserves for new business. Although there is no regulation about valuation rates for
calculating premiums, most companies use the same rates for policy reserve calculation.
Most of the foreign companies in Japan adopt higher valuation rates because they are in a
developing stage and mainly sell non-par products.

6 `̀ The Japanese Life Insurance Industry: More Bankruptcies Likely'', Smithers & Co. Ltd, Report 112, 25
November 1997.
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4. Solutions

So far, we have shown that the current low interest rates immediately create shortages for
insurers, debilitating total results. In response, regulators invarious countries are adjusting the
maximum valuation rates and asking insurers to re-examine their exposure. Some insurers are
raising premiums, if need be, but not all insurers will for competitive reasons.

We will now look at possible short-term and long-term solutions to the low interest rate
problem.

Short-term solutions

As we see it, short-term solutions fall into two categories:

· Accounting; and
· Hedging market risk exposures.

Accounting

During the bull market of the 1990s, equity prices increased enormously and insurance
companies made signi®cant capital gains (both realized and unrealized) on their equity
investment portfolios. On account of these capital gains, insurers are now creating provisions
for the low interest rate problems. Such provisions will gradually be released in the coming
years if interest rates remain at current levels. If an insurance company still shows a pro®t in
its annual account, participating policyholders will in most cases share in the pro®ts of the
company.

Some insurance companies have decided to stop or reduce pro®t-sharing as long as
interest rates remain so low. The money saved by discontinuing pro®t-sharing can be put in a
balance sheet provision (in order to cover losses in later years). The success of this strategy
heavily depends on rules on pro®t-sharing set by regulatory authorities and on the position of
the company with respect to its competitors.

Accounting standards

Low interest rates are a particular problem in the insurance industry given the present
state of accounting standards. Under current accounting standards, equity holdings are
generally valued at a market value while liabilities remain at book value. This has always been
inconsistent, but only becomes a solvency issue during prolonged periods of low interest
rates. The International Accounting Standards Board is working on developing standards for
the life insurance industry. Until these are completed, the valuation of liabilities and assets
will be inconsistent. Insurers have generally invested part of their assets in equity as a hedge
against low interest. One possible solution would be to create an interest ¯uctuation reserve,
®nanced by allocation of a portion of the unrealized capital gains. This solution would allow
for the pro®t and loss account to re¯ect any realized gains and losses and also appropriately
take into consideration the provisions which are required to provide for the lower
(re)investment environment.

While this is only one of several solutions, we feel it is imperative that steps be taken in
the short term. Such a solution requires strict accounting rules.
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Hedging

Another solution to the low interest rate problem is immediately hedging the guarantees
with option instruments. Most insurance products can be seen as a bundle of options,
including:

± guarantees;
± right to surrender;
± in¯ation options;
± switch options.

Indeed, an insurance company can be viewed as an underwriter of options. Policyholders buy
certain rights from the insurer and pay a certain price for these rights. When market conditions
change, the value of these policy options also changes. In the current low interest rate
environment, the value of certain options (such as guarantees) increases. If an insurance
company wants to mitigate the risk associated with these underwritten options, the only way is
to enter opposite option positions with other counterparties such as investment banks and
reinsurance companies.7 Of course, this also creates a counterparty risk.

This development of hedging or reinsuring market risks is relatively recent, but is an area
of growing interest. Reinsurance is still the predominant means of hedging underwriting risk.
However, the market for derivatives has grown rapidly. Peter Bernstein remarked in his 1996
book Against the Gods: The Remarkable Story of Risk:

Despite the mystery that has grown up about [derivatives] in recent years, there is
nothing particularly modern about them . . . Today's derivatives differ from their
predecessors only in certain respects: they are valued mathematically instead of by
seat-of-the-pants methods, the risks they are asked to respond to are more complex . . .
and they are put to novel purposes.8

He then draws a parallel with the insurance business:

Options bear strong family resemblance to insurance policies and are often bought for
the same reason. Indeed, if insurance policies were converted into marketable securities,
they would be priced in the marketplace exactly as options are priced.9

At the moment, insurance companies are still reluctant to pay large amounts of options
premium to cover the guarantees they have written in traditional insurance products.
However, more and more insurers realize that hedging at the right time is cheaper than
®nancing huge reserves. Today, the market for derivatives offers a wide variety of tailor-made
solutions.

Long-term solutions

The low interest rate problem has two important long-term, strategic implications for the
insurance industry:

7 In many emerging markets, however, regulators prohibit the use of ®nancial options in the process of
managing risk pro®le of an insurance company. And because of the underdeveloped state of some capital markets,
risks can not be transferred to all types of counterparties (although reinsurance may still be applicable).

8 Pages 304±306.
9 Page 314.
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· First, there are implications for product development. In the near future, insurers will be
more reluctant to provide policyholders with high guaranteed returns on their contracts.
More products will become `̀ unit linked'': the insurance company invests premiums in
certain funds on behalf of the policyholder, thereby shifting the investment risk to the
policyholder.

· Secondly, there is more awareness for the risks related to ®nancial markets (market risk)
and the impact of market volatility on the pro®ts or embedded value of the business. This
awareness is causing insurers to adopt a more active risk management.

Let us consider each of these two topics separately.

Challenge of product design: unit-linked

A decrease in the guaranteed rate of return makes the classic life insurance more dif®cult
to sell. Insurers stand before the challenge to design more innovative products that ®ll the gap
left open by the mismatches caused by low interest rates.

In recent years, unit-linked products have experienced strong growth. With unit-linked
products, the premiums paid by the policyholder are invested in mutual funds or funds
explicitly assigned by the policyholder (also at the risk of the policyholder). The insurance
company receives a fee for executing the transactions and keeping the administration and also
the mortality risk in such a policy. As unit-linked insurance products become more
widespread, the banking and insurance industries will continue to rapidly converge. They
both become a spread business.

Advantages/disadvantages of unit-linked for insurer

There are several advantages to insurers in selling unit-linked products: the risk shifts to
the policyholder; less capital is needed; and unit-linked product pro®ts may be less volatile.

However, compared to traditional products, such `̀ modern'' products have lower
margins, so that a much larger business volume is required to generate the same earning
levels as with traditional products. Whether insurers can generate higher sales of unit-linked
products depends to a large extent on:

± the general economic condition;
± the level of savings available in the market; and
± what other competing investments provide to the investor.

Unit-linked in Europe

The demand for unit-linked has been growing in recent years, but it is still not
widespread in Europe. Traditional life insurance is still the predominant product in Europe
over unit-linked. According to Eurostat, traditional life insurance accounted for 80 per cent of
gross direct premiums in the EMU in 1997, while unit-linked insurance products accounted
for only 10.6 per cent for the EMU as a whole. Unit-linked plays an important role in certain
countries such as the Netherlands, the U.K., Ireland and Luxembourg. At Nationale-
Nederlanden, unit-linked products account for about 60 per cent of new business in the
personal market.

If interest rates stay low, or decline further, unit-linked products will probably become
more attractive in Europe, certainly if the stock markets stay robust.
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Product design in emerging markets

The emerging markets of Central and Eastern Europe and Asia pose a special challenge
to life insurers in the area of product design. Regulatory authorities often have a large say in
product design. In the case of traditional products, high guarantees are frequently required by
law or by the regulator. (Examples are 9 per cent in Indonesia, 7 per cent in China, and 6.5 per
cent in Taiwan.) Insurance companies take major risks in selling traditional insurance
products with these high guaranteed returns.

Insurers entering these markets hope that local regulations will change in the coming
years so that modern unit-linked policies can be sold. On the other hand, we point out that unit-
linked is not the solution in all emerging markets due to the underdeveloped state of some
local capital markets.

In the emerging markets, then, insurance companies are faced with a dilemma. On the
one hand, they are developing products with the focus on shifting risks from the insurer to the
policyholder. But on the other hand, insurers that enter `̀ green®eld'' markets are not always
able to transfer the traditional risks associated with guaranteed rate of returns. These
problems remain for future premiums on existing contracts even if regulators change the rules
for the new business. An insurance company should be aware of the pros and cons of entering
these markets.

Based on the aforementioned, regulators in some emerging markets should allow, and
require, lower guaranteed interest rates and enforce them for the `̀ innocent'' local players.

Need for periodic revisions

We believe there is a need for products to build in a periodic revision of policy conditions
every ®ve to ten years to allow life insurers to adjust their policy conditions to re¯ect market
developments. Such revisions would pertain to interest rate guarantees (depending on the
availability of long-term investment instruments) but also other assumptions, such as
mortality and expenses.

Such periodic revisions are imperative in both emerging and mature markets.

Foreign-currency denominated policies

In most emerging markets, policies denominated in a foreign currency are formally
prohibited. Foreign-denominated policies are obviously not in the interest of local economy,
so they can only be considered second-best solutions from the point of view of national
regulators. In addition, regulators often prohibit the use of ®nancial options in the process of
managing the risk pro®le of the insurance company.

Risk management

Let us now turn to the second long-term solution to low interest rates: more active risk
management.

Financial institutions, and among them insurance companies, are in the `̀ risk business''.
Risk management is an overall concept of identifying and measuring the risks within a
company (not necessarily ®nancial institutions or insurance company).

Key elements in the ®nancial risk management for an insurance company are:

· Knowing the risks associated with the insurance business;
· Adequate measurement of these risks;
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· Deciding which risks should be transferred to other counterparties through reinsurance or
hedging and which risks can be more ef®ciently managed within the company. Unless the
company has a comparative advantage in managing risks, there is no reason for the insurer
to absorb such risks rather than transfer them. Of course, this issue also depends on the
risk appetite and solvency of the insurance company. It also depends on the counterparty
risk.

Actuarial vs ®nancial view of risk

For an insurance company, risk management traditionally has been divided into in
actuarial risk and ®nancial risk management. Actuaries focused on the `̀ typical'' insurance
risks, while investment managers were occupied with outperforming their self-imposed
market-based benchmarks. In most cases, the functional responsibilities were separate.

Actuarial risk management addresses the speci®c life insurance business risks,
including:

± mortality;
± morbidity/longevity;
± lapse;
± interest rate risk;
± miscellaneous risks.

Financial view of risk

Financial risk management has traditionally been broken down into the following risk
categories:

± Credit risk. This risk refers to unexpected losses arising from non-payment, default or
downgrading of debt by a borrower. Credit risk also includes lending risk, counterparty
risk, and country risk.

± Market risk refers to the possibility of losses due to unfavourable market movements.
Market risk can be caused by a large host of factors, including ¯uctuations in interest
rates, foreign exchange and stock market movements. The industry standard for
measuring market risk is Value-at-Risk (VaR), which is a risk indicator based on a
statistical assessment of price movements of many types of ®nancial securities.

Growing interest in ®nancial risk management

In the current low interest rate environment, insurers are increasingly embracing
techniques from ®nancial risk management. But the growing interest for ®nancial risk
management not only results from the low interest rate problem. As ®nancial markets
continue to converge (and the boundaries between different disciplines blur), the actuarial and
®nancial views of risk management have also been converging.

Other reasons for the growing interest in ®nancial risk management by insurers are:

· More overall market volatility today than in the past, which has therefore made the cash
¯ows of an insurer more volatile;

· Global turmoil on the ®nancial markets associated with unstable interest rates and equity
prices;

· The globalization of ®nancial markets has exposed the `̀ national'' insurers to stiffer
competition from foreign ®rms;
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· Stricter ®nancial reporting and regulatory requirements have heightened awareness of
insurers for the risks in their asset and liability portfolios;

· Greater scrutiny by shareholders;
· Growing complexity of insurance products (insurers tend to give away more options and

guaranteestotheir policyholdersduetomorecompetitionintheinsurancemarket);
· More rational and demanding behaviour of the policyholders (more aware of the options

in insurance products and better knowledge of the other investment opportunities in the
®nancial industry).

Asset and Liability Management

One of the methods steadily making its way into the insurance industry is Asset and
Liability Management (ALM). After several innovations in risk management in the 1970s and
1980s, ALM became the key word in risk management in the 1990s. It also became the new
catchword in the insurance industry.

ALM is a tool that measures and manages the overall investment risk pro®le of the
insurance company. ALM mainly addresses in impact of interest rates and other ®nancial
indices on the results of an insurer.

The key questions in ALM are:

± What is the value of giving away guarantees?
± What are the optimum investment strategies to back the guarantees?

In the past, when interest rates were high, the value of the guarantee in an endowment or term
insurance was worth next to nothing (at least if the guarantee was lower than the level of
interest rates in the market). In short, guarantees were (implicitly or explicitly) given to the
policyholders free. In the current more volatile markets, the guarantee problem is basically a
pricing problem. Insurers have to know the value of the guarantee in policies so that this value
can be incorporated in the premium payments.

The use of derivatives is part of the ALM process. As mentioned earlier, many insurance
products can be seen as a bundle of options. Hence, techniques from options theory can be
applied to value and measure the risks of various embedded options in insurance policies. In
practice that would mean that when interest rates drop below the reference rate, the contract
holder (i.e. the insurer) would receive cash from the seller. When interest rates go up, the
insurer would have no obligation. The asymmetric payout pattern can therefore hedge risks
embedded in the liabilities, such as the minimum guarantee on a traditional life insurance
policy providing a ¯oor on the investment returns.

Other key components of ALM are as follows.

1. Modelling the links between asset returns and liabilities. Examples of such links
(between asset returns and liability cash ¯ows) are pro®t-sharing or dividend based-policies
and market rate-sensitive customer behaviour such as lapses and surrenders. Other examples
are cash ¯ows coming from some investment portfolios that heavily depend on other market
indices (such as the prepayment risk in mortgage portfolios, mortgage-backed securities and
default risk in corporate bonds). The insights on the interest rate sensitivity of cash ¯ows can
change the view on the risk pro®le of the insurance company dramatically when compared to
the traditional duration risk measures.

2. Shift from market (asset)-based benchmarks to liability-based benchmarks. ALM gives
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insight into the optimal asset investment strategy given the structure of the liabilities. A
pension fund or an insurance company with long-term annuities as its key business should
consider a different investment policy than an insurance company whose key business is the
selling of short- and medium-term insurance.

3. Managing risks while at the same time achieving acceptable investment income. The
managing of risks also includes risk limit setting, standard ALM reports, investment
guidelines or strategies, and consistent risk measurement techniques.

4. A common platform for actuaries and investment managers. Actuaries, investment
managers, economists and controllers should meet on a regular basis (monthly) to discuss
topics such as:

· Regular ALM reporting (containing updates and history of the risk of the company);
· Cash ¯ow projections;
· Market outlook;
· Strategic asset mix (given the current position, market outlook and risk appetite should the

current strategy be adapted);
· Duration targets for the ®xed-income portfolio;
· Whether to transfer part of the risks by installing hedges or by reinsurance.

5. Aid in new product development. An ALM department should help in assessing the
risks in new products. It should also help decide whether the risks embedded in new products
can be adequately hedged or, if left naked, whether they ®t in the overall risk pro®le of the
insurance company in question.

ALM approach to low interest rate problem

Let us consider how the current low interest rate problem could be viewed within the
ALM context.

Suppose a major part of the liability portfolio of an insurance policy consists of
traditional term or endowment policies with guarantees and that the maturities of these
liabilities are much longer than the maturities of available assets in the ®nancial markets.
Then, at all times, this insurance company should be aware of the risks associated with these
guarantees, i.e. that the returns on investments might be lower than the guarantee.

In the ALM process, this particular reinvestment risk should be:

· Quanti®ed (what happens to the company if interest rates decrease under the level of the
guarantee?);

· Compared with a limit (maximum amount of risk appropriate for the company);
· Adequately hedged if the risks are too high (in many countries with developed ®nancial

markets speci®c option instruments can be bought, usually over-the-counter, from an
investment bank, which hedge the risk embedded in the guaranteed rate of return
products).

ALM is an ef®cient tool to help lower the interest rate risk and therefore increase the solvency
of the insurance company. Large insurance companies in Europe have been doing major deals
with investment banks in order to cover the interest rate risk caused by ®xed guarantee
policies.
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ALM should result in greater pro®tability and more stable earnings. Note, however, that
ALM is not equivalent to higher pro®ts. However, ALM can improve the quality of the pro®ts
of an insurance company.

Many insurance companies, including ING, have made ALM a top priority.

Integrated risk management

The actuarial and ®nancial views of risk differ, as mentioned before. Figure 3 gives a
model for integrated risk management and reveals how ALM can help unite both views of
risk:

Ultimately, the integration of the insurance and ®nancial views of risk should lead to one
common denominator, RAROC, which stands for `̀ risk-adjusted return on capital''. The goal
of RAROC is to determine appropriate amounts of capital to assign to different business
ventures that re¯ect the particular risk pro®le of those ventures. Thus a riskier business
venture would require more `̀ economic'' capital and would therefore be required to have
comparably higher pro®ts to compensate for the assumption of risk.

5. Conclusion

Throughout this paper, we have described the impact of low interest on the life insurance
industry. The current low interest rates pose signi®cant challenges to insurers, but we have
also discussed possible solutions. Thanks to the innovations in ®nancial risk management in
the recent years, insurers are fortunate: they have many more tools at their disposal to combat
the interest rate risk than in the past.

Our conclusion is that further integration of the actuarial and ®nancial risk management
is inevitable. This process is desirable in our view. As ®nancial risk management techniques
become more re®ned, life insurers will bene®t in two ways: not only will they have more tools
at hand to mitigate risk (including interest rate risk), but better risk management will also spur
better product development. The two will go hand in hand.

Actuarial risks

P&C insurance risks

Morbidity

Longevity

Lapse

Interest rate risk

Financial risks

Credit risk
  •  Counter party
  •  Country risk
Market risk (VaR)
  •  Currency
  •  Interest rate risk
Operational risk

ALM

RAROC

Figure 3: Integrated risk management
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Topics for discussion

1. Do participants agree with the prediction that interest rates will remain structurally low?
2. How do the insurers represented in Rome plan to fund the shortages caused by low

interest rates? Are premium hikes inevitable?
3. The paper referred to the dilemma that life insurers face in some `̀ former'' emerging

markets, such as Spain, where interest rates used to be high. Can the participants share
some of the challenges (and solutions) they have experienced in other `̀ former''
emerging markets?

4. The paper named a few emerging market countries with very high required guarantees
(such as China, Indonesia and Taiwan). In what other countries do regulators require
very high guarantees? In which countries is it most probable that local regulations will
change?

5. What do the participants think of a single valuation rate in the euro-zone?
6. Are the insurers represented in Rome forming provisions for the low interest rate

problem? Do these provisions cover the low interest risk in their home market, foreign
subsidiaries, or both?

7. The paper argued for periodic revisions of guarantees (and mortality assumptions) in
both emerging and mature markets. What is the opinion of the other participants?

8. The paper discussed the dilemma of low interest rates in the context of current
accounting standards. One solution put forward was to create an interest ¯uctuation
reserve, ®nanced by the allocation of a portion of unrealized capital gains from equity
investments? What do the other participants in Rome think of this idea?

9. In the paper, we argued that while unit-linked products shift the investment risk to the
policyholder, unit-linked products are not the solution to the low interest rate problem.
How do the other participants respond?

10. To what extent do other insurers use derivatives to hedge the guarantees in their
traditional policies?

Appendix I

Long-term interest rates: historical perspective (1)

In section 2, we provided an overview of long-term interest rates in several countries
since the 1960s.

If we analyse the historical relationship between interest rates then and now, it is clear
that the world ®nancial order has changed over time. We elucidate this with the help of Table
A1, which shows an overview of real GDP growth vs real long-term interest rates in the U.S.
and Germany between 1960 and 1998.

In the 1960s and 1970s, the U.S. clearly was world currency number one as re¯ected in
the fact that relatively low interest rates suf®ced to attract enough foreign capital. At the
beginning of the 1980s, the US real interest rate ± nominal rate minus in¯ation ± rose to
German levels. This was due to:

± the diminishing role of the U.S. dollar as a world reserve currency;
± a lack of domestic policy discipline in the U.S.;
± the growing recognition of the credibility of the Bundesbank;
± the ongoing `̀ catching up'' of the Japanese economy in terms of its economic size.
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The table also reveals that starting at the end of the 1980s, the German interest rate level
converged towards the U.S. level. The credibility of the U.S. economy rose as U.S. authorities
were gradually able to tame the runaway in¯ation and government ®nances. On the other hand,
Germany forfeited credibility in the eyes of bond investors as a result of the German
reuni®cation (which led to a worsening picture for government ®nances and for the balance of
payments) and as a result of European `̀ uni®cation'' (implying the `̀ surrender'' of the
credible Bundesbank).

At the moment, the U.S. is still the dominant ®nancial market in the world, as is clear
from its in¯uence: U.S. stock and bond prices tend to lead the rest of the world and not the
other way around.

Appendix II

Historical perspective

Another way of interpreting the relationship between interest rates now and in the past is
to look at the relationship between short- and long-term interest rates. Figure A1 does just
that, by showing the relationship between short-term interest rates in Germany and the
difference between the ten-year and the three-month rate, also referred to as the internal yield
gap.10

Normally low short-term interest rates tend to go hand in hand with a high internal yield
gap (long-term interest rates being a long way above short-term rates) because long-term rates
incorporate the expectation that short-term rates will rise sooner or later towards the historical
average.

Relevant for the subject of this paper is the striking divergence of both lines after 1994.
This indicates that from a historical perspective, the internal yield gap has been remarkably
low in the last couple of years given the low level of short-term interest rates. Taking history as
a guideline, U.S. and German nominal long-term rates should be about 7 or 6 per cent by now.
But history is not always a good anchor.

Table A1

Real GDP and the real long-term interest rates

U.S. Germany

Real GDP growth Real long-term
interest rate

Real GDP growth Real long-term
interest rate

1961±70 4.2 2.3 4.4 4.2
1971±80 3.2 0.2 2.9 2.9
1981±90 2.9 5.4 2.0 4.8
1991±98 2.4 3.7 1.9 4.1

Source: ING Economics Dept.

10 The internal yield gap is an economic indicator which re¯ects expectations about in¯ation and short-term
interest rates.
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Temporary vs structural causes

Why did both lines diverge after 1994?
As we see it, there are two possible explanations.

· The ®rst possibility is that long-term rates have been pushed down by special temporary
circumstances. The ®rst thing that comes to mind is the emerging market crisis, as
discussed earlier, resulting in a ¯ight to quality and less global capital demand. If this were
the only cause, one could argue that the internal yield gap will return to normal levels once
the emerging market crisis is over.

· The second possibility is that the internal yield gap has been pushed down by structural
causes. In that case, we are dealing with a more lasting phenomenon. The fact that the
divergence between the short-term rate and the internal yield gap started before 1997
(when the fall of the Thai baht triggered the Asian crisis) indeed suggests that there have
been other factors at play. These factors include more clarity in Europe with regard to
policy intentions and in¯ation rates, resulting in a lower uncertainty premium in long-term
interest rates. One could also think of the factor already mentioned earlier, namely a
decline in global (net) demand for long term capital as a result of lower government debts
(U.S., Europe) and higher ageing-related savings (industrial world).

Probably both factors play a role. Putting these two points together we can conclude the
current low interest rates are due to a combination of temporary and structural causes. The

three-month
interest rate

gap (tenth year – three
month rate)

Figure A1: German yield curve in historical perspective
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temporary in¯uence on the internal yield gap from the emerging market crisis came on top of
underlying structural factors already pushing down the gap. This means that even if the
emerging market crisis disappears, this will only partly reverse the reduction of the internal
yield gap which we have witnessed since 1994.

Our conclusion is that provided policymakers in Europe live up to the requirements of
prudent policy and that ± partly as a result of that ± in¯ation stays relatively low, there is a
good chance that in the next decade we will have to cope with relatively low long-term interest
rates in Europe, or what is commonly referred to as `̀ structurally'' low.
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