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Is life expectancy approaching its limit?
Many—including individuals planning
their retirement and officials responsi-

ble for health and social policy—believe it
is. The evidence suggests otherwise.

Consider first an astonishing fact. Fe-
male life expectancy in the record-holding
country has risen for 160 years at a steady
pace of almost 3 months per year [Fig. 1

and suppl. table 1
(1)]. In 1840 the
record was held by
Swedish women,
who lived on aver-

age a little more than 45 years. Among na-
tions today, the longest expectation of
life—almost 85 years—is enjoyed by
Japanese women. The four-decade increase
in life expectancy in 16 decades is so ex-
traordinarily linear [r2 = 0.992; also see
suppl. figs. 1 to 5 (1)] that it may be the
most remarkable regularity of mass endeav-
or ever observed. Record life expectancy
has also risen linearly for men (r2 = 0.980),
albeit more slowly (slope = 0.222): the gap
between female and male levels has grown
from 2 to 6 years (suppl. fig. 2).

In addition to forewarning any looming
limit to the expectation of life, trends in
best-practice life expectancy provide infor-
mation about the performance of coun-
tries. The gap between the record and the
national level is a measure of how much
better a country might do at current states
of knowledge and demonstrated practice.
Although rapid progress in catch-up peri-
ods typically is followed by a slower rise,
life-expectancy trajectories do not appear
to be approaching a maximum (Fig. 2). 

The linear climb of record life ex-
pectancy suggests that reductions in mor-
tality should not be seen as a disconnected
sequence of unrepeatable revolutions but
rather as a regular stream of continuing
progress (2, 3). Mortality improvements re-
sult from the intricate interplay of advances

in income, salubrity, nutrition, education,
sanitation, and medicine, with the mix
varying over age, period, cohort, place, and
disease (4). Before 1950, most of the gain
in life expectancy was due to large reduc-
tions in death rates at younger ages. In the
second half of the 20th century, improve-
ments in survival after age 65 propelled the
rise in the length of people’s lives. For
Japanese females, remaining life expectan-
cy at age 65 grew from 13 years in 1950 to
22 years today, and the chance of surviving
from 65 to 100 soared from less than 1 in
1000 to 1 in 20 (1). The details are compli-
cated but the resultant straight line of life-
expectancy increase is simple.

World life expectancy more than dou-
bled over the past two centuries, from
roughly 25 years to about 65 for men and
70 for women (4). This transformation of
the duration of life greatly enhanced the
quantity and quality of people’s lives. It
fueled enormous increases in economic

output and in population size, including an
explosion in the number of the elderly (5,
6). Although students of mortality eventu-
ally recognized the reality of improve-
ments in survival, they blindly clung to the
ancient notion that under favorable condi-
tions the typical human has a characteris-
tic life-span. As the expectation of life
rose higher and higher, experts were un-
able to imagine its rising much further.
They envisioned various biological barri-
ers and practical impediments. The notion
of a fixed life-span evolved into a belief in
a looming limit to life expectancy.

Ultimate Expectations of Life
In 1928, Louis Dublin quantified this con-
sensus (7). Using U.S. life tables as a
guide, he estimated the lowest level to
which the death rate in each age group
could possibly be reduced. His calcula-
tions were made “in the light of present
knowledge and without intervention of
radical innovations or fantastic evolution-
ary change in our physiological make-up,
such as we have no reason to assume.” His
“hypothetical table promised an ultimate
figure of 64.75 years” for the expectation
of life both for males and for females. At
the time, U.S. life expectancy was about
57 years. Because Dublin did not have da-
ta for New Zealand, he did not realize that
his ceiling had been pierced by women
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Broken Limits to
Life Expectancy

Jim Oeppen and James W.Vaupel*
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Fig. 1. Record female life expectancy from 1840 to the present [suppl. table 2 (1)]. The linear-re-
gression trend is depicted by a bold black line (slope = 0.243) and the extrapolated trend by a
dashed gray line. The horizontal black lines show asserted ceilings on life expectancy, with a short
vertical line indicating the year of publication (suppl. table 1). The dashed red lines denote projec-
tions of female life expectancy in Japan published by the United Nations in 1986, 1999, and 2001
(1): It is encouraging that the U.N. altered its projection so radically between 1999 and 2001.
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“Mom, I had another bad dream 

about social security!”
From the New Yorker

8



Pillars of old age
Conceptual framework developed by 
OECD and World Bank

Pillar 1: mandatory, PAYG financing, 
providing basic benefits to everybody

Pillar 2: individually financed by employer / 
employee contribution, mandatory

Pillar 3: voluntary, favourably taxed indivual 
saving schemes

Each real world system is a mix

9

Social 
Security

Pillar 1 Pillar 2 Pillar 3

Scheme 
funding

PAYG, tax 
Capital 
based

Capital 
based

Contri-
butors

employee, 
employers

employee, 
employers

individual

Obligation Mandatory Mandatory Voluntary
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A Pensions Directive

Outlining the scope and features of 
Directive 2003/41/EC on the activities and 
supervision of institutions for occupational 

retirement provision (IORP)
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Services

Workers

Capital
Establishment

Non-
discrimination

1992 Internal Market
1999 Financial Services Action Plan

ECJ

tax deductibility in
‘02 C136-00 Danner
‘03 C422-01 Skandia

Commission
Parliament,

Council

‘02 Council common position
‘03 publication

‘00 draft 
directive on 
prudential 

surveillance of 
pension schemes

‘01 communication on 
elimination of tax 

obstacles
‘03 infringement 

proceedings vs. B, DK, F, 
I, D, P for tax treatment

‘03 CEIOPS
‘04 infringement 

proceedings vs. FIN, 
S for tax treatment
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Profile 

Binding to EU25 & EEA (N, FL, IS)

Not applicable to Switzerland

Applicable only to 2nd pillar systems

To be transformed into national law by 
September 23, 2005

Introduces Coordination of retirement 
provision systems (not harmonisation!)
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Key features
Coordination: no change in applica-
bility of local labour law to local 
employment contracts

But: definition of conditions for design, 
supervision and cross-border activity of 
Institutions for Occupational Retire-
ment Provisions (IORP) which are 
legally independent from their 
sponsoring undertakings
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Host State

Home 
State

IORP

Directive 2003/41/EC Overview
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Advantages 1
choice of best location 
regarding

regulatory framework for 
home state

access to specialist labour 
market

higher speed of 
implementation for 
new schemes / 
modifications

applicability of tight 
Directive respites

attachment to existing 
institution

higher overall service 
standard
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Advantages 2

economies of scale

consolidated view 
over assets & 
liabilities (better 
risk management)

ultimately: better 
services for 
employees
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Some generic issues

Important general aspects of the 
directive’s implementation.
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Taxation case law
Bachmann (C-300/90): ECJ decided in 1992 that subjecting the 
deductibility of invalidity & sickness contribution or pension 
payments to stay within the country is permissible if required to 
ensure the cohesion  of the relevant fiscal system (in case: 
Belgium).

Danner vs. Finland (C-136/00): ECJ in 2002 reversed that outcome 
and supported deductibility on the basis of the existing double 
taxation treaty and the Mutual Assistance Directive (77/7999/EEC). 
In essence, it supported the EET principle (Exemption of 
contributions, Exemption of pension fund income, Taxation of 
retirements).

Confirmed in Skandia vs. Sweden (C-422/01): ECJ maintained that 
even deductibility deferred until benefits payments is not 
admissible under the prohibition of discrimination.
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EET Principle

Contributions
Investment 

Income
Pension 

payments

Exemption Exemption Taxation
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Investment rules I
Application of prudent person rule

Material investment policy statement

Investments “predominantly” in assets traded 
on regulated markets, taking into account 
“proper” diversification

No active investment requirements 
prescribing certain investments

Investments in the sole interest of members 
& beneficiaries
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Investment rules II

No prevention admissible (unless 
prudentially justified) of investment in -

up to 70% of assets in shares, negotiable securities 
traded as shares & corporate bonds

up to 30% of assets in currencies other than those in 
which the liabilities are expressed

risk capital markets

No restrictions on appointment of managers 
or custodians in other member states
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Some practical issues

Issues to consider in the 
construction of an IORP with cross 

border activity
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Practical issues

Trade union concerns

Flexible administrative IORP processes 
& platform

multiple languages, currencies, plan structures

many platforms designed for just 1 jurisdiction

Change management

some short term legal uncertainty
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A business case

Evaluation of cost & break even for 
a multinational corporation
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An EPF Pilot

Evaluation for a Swiss multinational 

subsidiaries in most member states with 
divisionally separate local plans

many insurance based small plans with a total of 
some 4000 members (large plans not included)

state of the art finance resources at HQ

Benchmark: market standard cost CHF 
250 (!160) p.a. per active plan member

26



EPF business case
EFRP mgmt cost savings assumption 15Bp

EFRP performance increase assumption 30Bp

Risk insurance cost (self insurance) saving p.m. ! 100

3rd party (insurance) admin fee saving p.m. ! 145

NPV of 5 years running cost ! 1.6 Mio

NPV of 5 years cost savings ! 2.7 Mio

Required platform investments ! 1 Mio
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The Outlook

Expected developments and strategies
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Industry consequences

Consolidation of pension services, 
either by -

in house consolidation, or

outsourcing to 3rd party provider

Increased cost pressure on asset 
management industry

Loss of business for insurance industry
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Expected direction
Starting September 
23rd, 2005 ...

market for cross 
border pensions & 
services in the EU

moves from Niche 
to Mass market!
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Strategy options

1.Do nothing - Wait for others 
2. Develop major strategic overhaul

3. Check feasibility and implement 
core processes for new plans 
with later attachment of 
incumbent plans
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