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Foreword

t takes time to discern the impact of reforms, especially those of a pioneering nature.

Sweden was one of a handful of countries that developed and implemented a nonfinan-
cial (notional) defined contribution (NDC) public pension scheme in the 1990s along
with Italy, Latvia, and Poland.

One fundamental principle of our pension reform in Sweden was to honor the long-
term commitment to Swedish pensioners and savers that the pension promise entails.
With this in mind, we believed that small or gradual reforms would risk exacerbating the
weaknesses of the system that was in place at the time. Sweden therefore embarked on a
political journey entailing a significant systemic change to the pension system and the
launching of an NDC scheme. The philosophy underpinning the reform was that the
system should be financially stable in a changing demographic and economic climate and
should, at the same time, create fairness between generations and income groups by diver-
sifying economic, financial, and demographic risks.

Does this sound like a tall order? Yes, it was. But the systemic shift to an NDC scheme
allowed us to embed these philosophies into the design of the Swedish pension system.
We have a public, universal, and compulsory system that is based on the fundamental
principles of socioeconomic fairness. A system where pensions are based on life-time earn-
ings and correspond to the contributions paid into the system. The direct link between
contributions and pensions has also created incentives to work, which are augmented
by the actuarial structure of the system that has an annuity divisor based on remaining
life expectancy at retirement. These features have, in hindsight, also been designed so as
to create a structural gender balance, even if there is still a lot left to do to equalize the
actual pension outcomes of men and women. The Swedish NDC scheme also allows for
increased transparency, especially into the finances of the system. We have seen that this
type of scheme puts greater decision-making demands on beneficiaries. As a consequence,
policy makers and pension providers have a responsibility to provide understandable and
comprehensive information to the public if the incentives and structures of the scheme are
to work adequately.

Pension reforms are once again being triggered by the strained economic situation
around the world. The economic crisis has highlighted weaknesses in pension systems
across Europe, and reform has heavily influenced pension policy making over the past five
years. Initially, the reforms in the wake of the crisis have been more reactionary and usu-
ally a part of government budget consolidation or stimulus packages. We now see a trend
toward more structural reforms to ensure the long-term adequacy of pensions despite
economic and demographic pressures.

X



XIv FOREWORD

Some other countries, such as Norway and the Arab Republic of Egypt, have recently
chosen to move in the direction of NDC. The Swedish pension reform was implemented
in 1999 and has, on the whole, been able to weather the stormy economic climate during
the past 15 years. We do, however, recognize the need to review our pension reform to
ensure that the structural shift we made is having the desired effects given changing labor
market behavior and conditions, especially for women.

For this reason, the Swedish government was happy to co-fund a conference in
Stockholm in 2009 jointly organized by the World Bank and the Swedish Social Insur-
ance Agency. This meeting brought together a constellation of international experts who
have examined the pros and cons of the designs of different NDC schemes. We have been
able to draw policy lessons from other nations and revisit the founding ideas around our
reforms and establish areas for further improvement. Those of us unable to attend the
conference can still partake of the knowledge that was gathered then and is documented
in this publication.

I would like to thank participating officials and experts from around the world for
sharing their experiences and knowledge on this important subject as well as our colleagues
at the World Bank and the Swedish Social Insurance Agency for their efforts in realizing
a successful conference and this subsequent publication. I believe that due to these efforts
we now have a good ground to review our reforms and pave the way for other countries
interested in introducing NDC characteristics within their own pension policies.

UIf Kristersson
Minister for Social Security
Stockholm, Sweden



Preface

he concept of nonfinancial (notional) defined contribution (NDC) was born in the

early 1990s and implemented from the mid-1990s in a number of countries. This
innovative unfunded individual account scheme emerged and created high hopes at a time
when the world seemed to have been locked into a stalemate between making piecemeal
reforms of ailing traditional pay-as-you-go defined benefit schemes and introducing pre-
funded financial account schemes. Ten years after the first countries had implemented
NDQC, it had become a clear reform alternative for national pension schemes.

In a previous anthology (Holzmann and Palmer 2000), the emerging new idea of creat-
ing NDC pension schemes was scrutinized. That anthology documented the content of the
conversation among leading academic and institutional experts. The first anthology emerged
from the presentations and discussions originating at a conference held on the island of
Sandhamn outside Stockholm in September 2003. It was a way to bring the fruits of this dis-
cussion of NDC innovation to a worldwide audience. The present anthology emerged from
a second NDC conference, held in Stockholm in December 2009. The aims of the second
conference and the present anthology, which emerged from it, are to offer a deeper and more
comprehensive analysis and understanding of NDC, as it has progressed into its teens. This
effort should ensure a successful adulthood and an even better start for its offspring.

The second anthology encompasses more than 50 contributions from about as many
experts, and with this number of contributions it outgrew the reasonable limits of a single
book. Consequently, the anthology has been published in two volumes. This is volume 2 of
the two-volume series. Volume 1, titled Progress, Lessons, and Implementation, provides a
detailed analysis of the experience and lessons in the pilot countries—Italy, Latvia, Poland,
and Sweden; a presentation of the new legislated or implemented pilots following the
NDC approach (the Arab Republic of Egypt and Norway); and general thoughts about
the implementation of NDCs in other countries, including Chile (retrospectively), China,
and Greece. One of the chapters also discusses whether selected NDC features can be
“copied” in the context of defined benefit reforms, which has been the case in several
countries of the Organisation for Economic Co-operation and Development. A main
driver of all these reform efforts has been to move toward financial sustainability.

The importance of a solvent pension system came even more strongly into policy
focus during the financial crisis of 2008—09 and the ensuing economic ripples in much of
the world. The fiscal dilemmas of Greece, Italy, Portugal, Spain, some Eastern and Central
European countries, and (potentially) other highly indebted countries have demonstrated
how financially unsustainable pension systems can have undesirable repercussions. We
are now seeing the market judging the creditworthiness of sovereign states, where a large

XV
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percentage of future commitments is the pension debt. Moreover, financial markets are
likely to react increasingly to the level of uncertainty of pension liabilities and the resultant
question of solvency. Public finance consolidation is unlikely to succeed without pension
reform, particularly in the developed economies, where population aging has most pro-
gressed and where the survival rates of the retired population are increasing rapidly.

Developed countries are not alone in this picture. Fiscal concerns exist in middle-
and low-income countries, where the United Nations demographic projections for the
coming half century show considerable population aging. Many of these countries are
already burdened by pension systems that are financially unsustainable despite their short
histories. Others need to learn from the now considerable international experience in
building national pension schemes.

A further challenge in middle- and low-income countries is the fragmentation and low
coverage of current pension systems. Badly designed defined benefit schemes often oper-
ate in parallel with weak provisions for the portability of benefits that affect labor mobility
and can create inequalities. On average, less than 30 percent of the workforce in middle-
and low-income countries is covered by mandatory pensions; however, increasing coverage
under the current regimes is proving difficult. Even where coverage is relatively high and
increasing, no hope may exist for long-term fiscal sustainability without systemic change.

Against this background, NDC reform becomes attractive even in low- and middle-
income countries. It brings to the table a pension scheme with fully transparent liabilities
and a built-in approach to ensure solvency and financial sustainability. NDC is conceptu-
ally neutral in relation to individual labor supply decisions and has exactly the same poten-
tial to promote formality as financial (or prefunded) defined contribution (FDC) schemes,
as opposed to typical defined benefit pay-as-you-go schemes. In addition, the design of
NDC opens the door to integration, or at least harmonization, of parallel schemes and
facilitates the portability of benefits. NDC schemes can also become the building block to
design alternative arrangements that expand pension coverage to informal sector workers.

Another reason countries are taking an even closer look at NDC is that confidence in
FDC, which many economists considered the preferred alternative for a national pension
scheme, has been shaken by the repeated and severe financial crises of the 2000s. After this
past decade of financial crises, FDC may be less attractive for many. In addition, quite a
few experts now expect the financial market to deliver lower rates of return in the future,
as populations age and move into the dissaving stage of their life cycles, with continued
extreme fluctuations associated with phenomena other than economic fundamentals.

In addition, fiscal capacity and willingness to pay for transition costs to prefund
schemes is likely to be reduced in view of a higher explicit public debt in many countries.
Downplaying transition costs and ignoring the fiscal impacts of large economic shocks
have proven deadly for reformed pensions systems in a number of countries in Latin
America and Central and Eastern Europe. Against these constraints, an NDC reform
offers an attractive alternative for emerging economies. Even in cases where the end goal
is to have a fully funded pension system, NDC schemes can prepare the ground by setting
an individual account system that is solvent but only partially funded by financial assets.
As enabling conditions improve, the level of funding of the system can increase.

Volume 2 addresses these and other key issues under the title Gender, Politics, and
Financial Stability. It includes in-depth analyses of these issues, most of which received
little or no attention in the 2006 publication, nor for that matter anywhere else. The five



PREFACE XV

chapters in part III are about gender issues and may be the most complete discussion of
the topic available—for NDC and well beyond. Part IV focuses on issues surrounding the
political feasibility of NDC design, reform implementation, and communication to the
participants. Part V consists of six chapters addressing issues of financial stability. These
include critical micro- and macroeconomic aspects, such as the balancing mechanism, the
use of a reserve fund, the handling of legacy costs, and technicalities related to the man-
agement of the longevity risk when designing annuities.

Although the two volumes of studies address many issues and in considerable depth,
new questions nevertheless emerge from these discussions for which good answers are still
not yet readily available. These issues are outlined and discussed in chapter 1 of volume 1
(Holzmann and Palmer 2012) and can be summarized here as follows:

* We need to focus even more on how the outcomes of NDC schemes measure up
to the primary goals of pension systems compared to alternative scheme designs,
in particular NDB and FDC alternatives, but also systems with components of
matching defined contribution.

e Further work with measurement of assets and liabilities is called for with
respect to the introduction, distribution of adjustments in liabilities, and overall

sustainability of NDC schemes.

* We need to think more about how to best mix the pension portfolio to create
optimal consumption smoothing and risk distribution for old age, which includes
the roles of the other pension pillars, but also other benefits and taxes. Also, much
more attention must be devoted to the details in creating the NDC annuity.

e What are the models for applying and implementing NDC in low- and middle-
income countries and the issues associated with these? Here, as elsewhere, tran-
sition issues become key, but in this case with reference to the transition from
household to market economies, the fact that large segments of the economy are
informal, and so on.

In sum, the present volume moves the state of knowledge forward. It brings to the
forefront and addresses in greater depth many issues that had only been skimmed pre-
viously. Importantly, it also brings to the forefront new issues. It is our hope that this
volume, together with its companion volume 1, will contribute to more research and
thinking about the design of pension schemes in general and NDC pension schemes in
particular, and in addition, about how NDC schemes can be integrated with companion
schemes and other components of social policy directed toward providing adequate old-
age income within a sustainable financial framework.

Please read and enjoy.
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CHAPTER 10

Gender in the (Nonfinancial)
Defined Contribution World:
Issues and Options

Estelle James

Nonﬁnancial (notional) defined contribution (NDC) plans are designed to eliminate
the work disincentives and nontransparent redistributions of defined benefit (DB)
social security schemes without the transition costs and risk shifting that occur in the
context of a switch to a funded defined contribution (DC) scheme. To a large extent,
they sweep away the special privileges that, intentionally or inadvertently, accrue to vari-
ous groups in traditional schemes and pay everyone in accordance with his or her own
contributions. However, not surprisingly, these new provisions will have different effects
on diverse population subgroups, including men and women. Most of the effects do not
stem from explicit gender-specific provisions in the plans, but rather from the interac-
tion of gender-free policies with differing demographic and employment characteristics
of men and women. The same policies affect the two genders differently because of the
more limited labor force attachment of women as a result of their childbearing and chil-
drearing roles, their lower earnings when they do work, their longer life expectancy, and
the likelihood that they will eventually become widows and live alone in very old age.
Although those differences were not at the forefront when NDC schemes were designed,
they require a careful reevaluation in the fine-tuning process that is going on now.

From one vantage point, the same gender issues arise in all types of pension systems:
decisions must be made about retirement age, earnings-related pension amounts, and
safety net programs that have gender implications for the reasons already described. But
certain gender-related issues are much more salient in DC plans than in DB plans, and
others are easier to resolve in NDC plans than in financial defined contribution (FDC)
plans. This chapter concentrates on those salient issues and differences.

Both FDC and NDC plans make certain design choices explicit that are implicit
in DB plans. Although this feature allows for more informed decision making, it can
also be politically sensitive and divisive. Policy makers must decide how to convert the
retirement accumulation (whether notional or financial) into a stream of periodic pay-
outs through decisions about pensionable age, annuitization, imputed interest rate, and
indexation method, and those decisions affect men and women differently. Additionally,
systems with dominant DC plans must make their redistributional goals explicit through
the choice of safety nets, choice of survivor benefit programs, and use of unisex versus

Estelle James is professor emeritus at State University of New York, Stony Brook, and consultant to
the World Bank and other organizations.
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gender-specific mortality tables. Such choices generate redistributions between men and
women and trade-offs among different subgroups of women in a way that is more trans-
parent than in DB plans. Some policy choices that benefit women in DB plans (such as
gender-differentiated retirement age) may hurt them in DC plans.

In some cases, the decision process is simpler for NDC plans than for FDC plans.
NDC plans do not have individual investments and, therefore, do not have the problems
that FDCs face and that stem from decentralized investment decisions. For example, some
argue that women are more risk averse than men and that this aversion to risk will lead
them to make investments that have a lower (and less volatile) expected rate of return.
Therefore, women will have smaller pensions. This issue does not arise in NDC plans,
where there are few, if any, assets. Any assets that do exist are in a buffer fund covering the
overall system. Asset management is, therefore, done centrally, and imputed interest rates
are uniform for all. Also, in the case of NDC plans, one need not worry about whether a
competitive annuity market will function well at the payout stage or how private insurance
companies will react if unisex mortality tables are required. Because the stream of payouts
is not funded, private insurance companies are not involved, and payouts are simply made
by the central authorities on a pay-as-you-go (PAYG) basis. In this sense, policy makers
have greater discretion with respect to NDC plans than they do with FDC plans, which
have multiple decentralized decision makers, each with his or her own preferences and
information. This chapter throws light on how policy makers have used this discretion.

This chapter focuses on key choices with gender implications that must be made
in NDC plans: retirement age, payout terms, safety net provisions, and arrangements
for survivors and the very old. An earlier legal retirement age for women seems like a
perk but contributes to their lower pensions. Because women tend to earn less than men
do, safety net provisions are crucial to their welfare. If those provisions are not care-
fully crafted, however, they can induce behaviors that maintain women’s dependent state.
Because women live longer than men do, they face a greater risk of running out of money.
Thus, rules regarding annuitization, indexation, survivors benefits, and joint pensions
determine their standard of living—and do not always protect the very old, who are dis-
proportionately women. For each design feature, this chapter lays out some general ana-
lytic points and then describes the empirical situation. It tries to distinguish (a) between
choices that tend to be made in NDC schemes and those that tend to be made in FDC
schemes and (b) between effects that are inherent and those that are discretionary in
NDC plans. Gender-related characteristics of current and projected NDC schemes in the
Arab Republic of Egypt, Italy, Latvia, Norway, Poland, and Sweden are summarized in
table 10.1. Table 10.2 shows the effect of joint annuities and unisex tables.

A basic tension becomes apparent between (a) the work incentive and fiscal disci-
pline ethos of NDC pillars and (b) the more general poverty prevention and consumption-
smoothing goals of the overall old-age and survivor systems in which they are embedded.
Women tend to be at the core of those tensions. Safety net and survivor policies that are
designed to protect the elderly from low incomes often discourage the incremental work
that is needed for women to achieve financial independence. Policy changes that save
money for the public treasury, such as reduced indexation and widow benefits, often come
at the expense of the very old—a growing group, most of whom are women. The conclu-
sion suggests steps that might produce better work incentives and protection for women
without increasing the burden on others.



TABLE 10.1 Gender-related characteristics of NDC plans

Retirement age in NDC pillar
1. Legal retirement age

2. Early age reduces
pension size

Payouts from NDC pillar
3. Annuity required?

4. Public provision?

5. Actuarially fair??

6. Payout dependent on life
expectancy and retirement
age?

7. Indexation method?

8. Unisex tables used?

9. Imputed interest rate in
annuity calculation

Egypt, Arab Rep.

60, men and women

Yes

Yes
Yes
Yes

Yes

Price

Yes

Safety nets accompanying NDC pillar

10. Minimum pension or
income?

Yes if > 70 years old

Italy

65, men and women

Yes

Yes
Yes
Yes

Yes

75—-100% of price,
depending on
pension size®

Yes

Expected real wage
growth: 1.5%

Social assistance

Latvia

62, men and women

Yes

Yes
Yes
Yes

Yes

Price®

Yes

Yes

Norway

67, men and women

Yes

Yes
Yes
Yes

Yes

Nominal wage
growth: -0.75%

Yes

Expected real wage
growth: 1.5%

Yes

Poland

65, men; 60, women

Yes

Yes
Yes
Yes

Yes

80% price,
20% wage

Yes

0

Yes

Sweden

65, men and women

Yes

Yes
Yes
Yes

Yes

Nominal wage
growth: 1.6%*

Yes

Expected real wage
growth: 1.6%

Yes

(continued next page)



TABLE 10.1 Gender-related characteristics of NDG plans (continued)

Egypt, Arab Rep.

11. Contributory requirement No
for minimum?

12. Is minimum indexed? —

13. Is couple’s rate < 200% —
single’s rate?

14. Phase-out rate (implicit 30% against NDC
tax) pension

15. Share of retirees who get —
minimum top-up

16. Child-care credit No

17. Credit reduced if retiree —
works

Survivors’ benefits and joint annuities in NDC schemes

18. Survivor benefits in
working stage?

Yes, as DB¢

19. Survivor benefits in
retirement stage?

Yes, joint annuity”

Italy

n.a.

Yes

Yes

Yes, as DB

Yes, as DB

Latvia

10 years

Price

No

100% against NDC

pension

60%, women;
40%, men

Yes

Yes

For children only

For children only

Norway

No

Wage: 0.5%°

Yes

80% against NDC

pension

50%, women;
5% men'

Yes

Yes

Yes, as DB

Yes, as DB

Poland

25 years, men;
20 years, women

80% price,
20% wage

Yes
100% against NDC
+ FDC pension

n.a.

Yes

Yes

For children, as DB

Yes, as DB

Sweden

No

Price

Yes

100%, 48% against

NDC pension

68%, women;
18%, men

Yes

Yes

Temporary,
if children

No



20. Offset against wages No Yes — Yes Yes n.a.
and own pension?

21. Joint annuities allowed Yes" No No No No No
from NDC?

22. NDC balance to widow No No No No No No
or widower

23. Contribution splitting No No No No Only FDC, at divorce  Yes
allowed?

SOURCE: Author’s calculations based on information provided by country informants.
NOTE: n.a. = not applicable; — = not available.

a. “Yes” means expected present value of payouts = notional capital, given the person’s retirement age and given the mortality table and discount rate stated in the rules (which may not be same
as market rates).

b. There is less than full-price indexation for large pensions.

c. Between 2002 and 2008, partial wage indexation was used for small pensions. Indexation was frozen for 2009—10. Price indexation is expected to resume after 2010. Guaranteed part grows at the
same rate as the full pension amount. However, because of fiscal pressures, old age pensions were decreased by 10 percent between July 1, 2009, and December 31, 2012.

d. Nominal wage growth amounts to price indexation if real wage growth = 1.6 percent, as assumed in annuity calculation, and assets = imputed liabilities for the NDC scheme as a whole. If real wage
growth is less than 1.6 percent, indexation is less than price, so real pension falls. If assets are less than imputed liabilities for the NDC scheme, the balancing formula reduces the real pension.

e. This percentage is an estimate of the adjustment for increased life expectancy. Therefore, the minimum is not fully wage indexed.
f. Of all minimum pensioners, 88 percent are women. This percentage is expected to fall over time.
g. Benefits might be provided by the insurance company. Balance in the account would be transferred to the company, which would charge a premium to cover the risk.

h. Joint annuity is mandatory if only one spouse has a pension; it is voluntary if both spouses have their own pension.
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TABLE 10.2 Simulated effect of joint annuities and unisex tables in Chile

Education
Incomplete Incomplete Complete Up to 4 years 5+ years
primary secondary secondary postsecondary postsecondary
Males, retiring at 65 years (monthly payouts, 2002 US$)
1. Individual:
gender specific 217 314 467 651 1,501
2. Individual: unisex 200 290 431 601 1,385
3. Joint: gender
specific 179 259 386 538 1,240
4. Joint: unisex 175 254 378 527 1,215
Females, retiring at 60 years (monthly payouts, 2002 US$)
5. Individual:
gender specific 59 83 146 241 444
6. Individual: unisex 63 88 156 257 472
7. Widow’s annuity 107 156 232 323 744
8. Widow’s annuity
+ own annuity 167 238 378 564 1,188
Ratios (%)
9. Widow’s
pensions as
a share of
husband’s
pension + wife’s
pension? 70 70 71 72 71
10. Widow’s annuity
as a share of
widow’s annuity
+ own annuity® 64 66 61 57 63
11. Percentage
increase in wife’'s
lifetime benefits
stemming from
joint annuity© 45 47 39 33 42

SOURCE: Author’s calculations based on James, Edwards, and Wong 2008.

NOTE: Joint annuity assumes 60 percent to the survivor. The wife is assumed to be three years younger than the husband.
Amounts are based on actual wages and employment rates for men and women by age and education in 1994, assuming
a 5.0 percent rate of return during the accumulation stage, a 3.5 percent rate of return during the annuity stage, and real
wage growth of 2.0 percent.

a. Pensions for widow as a percentage of the husband’s pension plus the wife’s pension = (own annuity of wife + widow’s
share of joint annuity after husband dies)/(own annuities of husband and wife while husband was alive).

b. Joint annuity for widow as a share of the widow’s annuity plus own annuity = (widow’s share of joint annuity after
husband dies)/(own annuity of wife + widow’s share of joint annuity after husband dies).

¢. This figure is calculated as follows: (expected present value of widow’s share of joint annuity)/(expected present value of
own annuity + widow’s share of joint annuity).
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Retirement Age, the Retirement Decision,
and Actuarial (Un)fairness

All three schemes—NDC, FDC, and DB—must make explicit decisions about the “stan-
dard” or “statutory” retirement age, preconditions for early retirement, and gender differ-
ences in any of these matters.! Most analysts would probably agree that women should not
have an earlier allowable retirement age than men have, and monthly pension amounts
should fall for workers who take early retirement. However, many DB plans contain the
opposite provisions—earlier pension age for women and little or no penalty for earlier
retirement. Such provisions lead workers to retire “too early” in the sense that their retire-
ment imposes a heavy fiscal burden on the scheme’s financial pool, they stop work while
still potentially productive, and they may end up with very low pensions in very old age.
Indeed, such outcomes were one reason for the switch to DC plans, which build in an
automatic actuarial connection between the benefit amount and workers contributions,
their age when the pension starts, and their future expected life span. Close examina-
tion of these new constraints and incentives suggests that they affect men and women

differently.

THE IMPACT ON WOMEN’S PENSIONS OF EARLIER STATUTORY
RETIREMENT AGE IN DB VERSUS DC PLANS

The statutory (“standard”) retirement age is the age at which individuals can receive a full
defined benefit or can start their DC pension without meeting any special preconditions.
In many countries, the statutory retirement age of women is earlier than that of men. The
reason sometimes given is that women who worked in the market also worked at home,
so in compensation for having two jobs, they should be able to retire from one (their mar-
ket job) earlier. Another possible explanation is that husbands, who are generally older,
want their wives to retire at the same time they do. But this rationale ignores the fact that
women work less and live longer than men; thus, if anything, a higher pensionable age
could be justified. The earlier retirement age for women reduces the expected years of
work and, therefore, the incentive for on-the-job training and the resulting wage growth,
whether the scheme is DB or DC (James 2009b).

However, eatlier retirement has different effects on monthly pensions in DB and
DC schemes, because DC schemes are, in principle, actuarially fair, while DB schemes
are not. In an actuarially fair pension schemes, (a) the expected present value (EPV) of
lifetime contributions equals the EPV of lifetime benefits, (b) the EPV of incremental
contributions equals the EPV of the incremental monthly benefits that accrue, (c) the
postponement of the start of pension (holding everything else constant) raises monthly
benefits enough to hold the lifetime EPV constant, and (d) a higher life expectancy results
in a lower monthly pension because a given EPV spreads contributions over a longer life-
time (see Disney, Queisser, and Whitehouse 2006). In an actuarially unfair scheme, those
equivalences do not hold, thus creating a tax wedge between gross and net remuneration.

In actuarially unfair DB scheme, the incremental pension often becomes negligible
beyond some point, and there is little or no reward for pension postponement. Conse-
quently, an earlier statutory retirement age gives women additional years of leisure without
diminishing their monthly benefits much. The financial cost of longer pensions is borne
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by the scheme’s pool. In contrast, in DC schemes (both FDC and NDC), the EPV of the
lifetime benefit stream equals the EPV of total contributions, and any incremental contri-
bution or pension postponement results in a commensurate increase in monthly benefits.
In such cases, the women themselves bear most of the cost for an earlier retirement age by
receiving a lower monthly pension. In a typical FDC scheme in Latin America, women’s
pensions would increase by 40 to 50 percent if the women deferred their pensions from
age 60 to 65, and their pensions would increase even more if they worked during those
extra years (James, Edwards, and Wong 2003, 2008; James 2009b). Norway has estimated
an increase of 35 to 40 percent from five years of postponed pensioning in its new NDC
scheme (Christensen et al. 2012). Thus, keeping the standard retirement age lower for
women increases the gender differential in monthly benefits when a country shifts from
DB to FDC or NDC.

Most high-income schemes in member countries of the Organisation for Economic
Co-operation and Development (OECD)—both DB and DC—have moved in the direc-
tion of raising the statutory retirement age for women to that of men, although this issue
remains politically contentious. An FDC country, Chile, was unable to equalize normal
retirement ages for the genders, even as a trade-off for the large public benefits recently
granted to women (James, Edwards, and Iglesias 2009). Among NDC countries, Latvia is
equalizing the pension age for men and women, while Poland has been unable to achieve
the political consensus till very recently.

EARLY RETIREMENT RULES AND THE ROLE OF INCENTIVES IN DC PLANS

More important than the standard retirement age is the earliest allowable retirement age,
which is usually lower. In most DB plans, many individuals start their pensions as soon as
they are allowed to do so and stop work at the same time (Gruber and Wise 1999, 2004).
Under those plans, the earliest allowable pension age is the binding constraint; most work-
ers never reach the “standard” age. One might expect that this scenario would be less true
of DC plans, because actuarial fairness gives workers an incentive to work longer and start
their pensions later. Indeed, one does observe that when DB plans become more actuari-
ally fair or when DC plans are introduced, people work longer (Disney and Smith 2002;
Lluberas 2007; Song and Manchester 2007). In Chile, workers postponed pensioning and
stayed in the labor force when the scheme shifted from DB to FDC, and the response was
greater among women than men (Edwards and James 2010, 2011).%

Nevertheless, some sources of actuarial unfairness persist in mandatory DC schemes
because they impose parameters that constrain choice and that differ from the retirement
preferences of heterogeneous individuals. For example:

* A worker may be forced to save more than he or she would voluntarily choose.

* The worker’s time preference for choosing leisure over labor may dictate with-
drawals sooner than permitted.

* The worker may wish to make riskier investments than are allowed.

* He or she may wish to use the savings to cover emergency needs during the work-
ing or early retirement stage.

* He or she may be in ill health and, hence, may not expect to live as long as indi-
cated by the mortality tables used by the scheme to determine monthly payouts.
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This disparity between plan regulations and individual preferences may be espe-
cially great in NDC schemes because the interest rate that accrues is uniform for all (and,
hence, does not allow any adjustment for heterogeneous risk preferences) and because it
depends on the growth rate of wages, which is usually lower than the market interest rate.
Often the imputed real interest rate is zero at the annuity stage. This lower interest rate
is not inevitable in NDC plans, but it is a common political decision that may be used
to maintain the fiscal sustainability of the scheme in the face of payroll-based revenues
and rising dependency rates. In contrast, the individual’s subjective discount rate may
be closer to the capital market rate. In fact, for nonsavers, it is greater than the capital
market rate. With discounting at those higher rates, such individuals will find that the
incremental mandatory contributions exceed the benefits from working longer and from
postponed pensioning. The heterogeneity among worker preferences means that some
workers will postpone retirement because of increased actuarial fairness when the scheme
shifts from DB to NDC, whereas others will continue to retire at the earliest allowable
age. The choice of earliest allowable age is, therefore, critical and has implications for
gender differentials.

In some countries, early pensioning is constrained simply by age. For example, in
Sweden, workers can start their NDC pension any time after age 61, although the income
guarantee does not apply until age 65. But in other cases, workers are allowed to start
their pension early only if the potential pension amount is above the minimum income
guarantee that is found in most NDC countries. This rule is planned for the new NDC
schemes in the Arab Republic of Egypt and Norway and has been implemented in some
FDC schemes in Latin America. It is a more effective response to moral hazard stemming
from the minimum income guarantee. Under the Swedish approach, a person could stop
working and start using up his or her notional capital at age 61, even if the pension is
below the minimum guarantee, thus leaving a bigger gap for the public subsidy to fill at
age 65. In contrast, under the Norwegian approach, a person would not be able to start
drawing down his or her notional capital before the standard retirement age. Such a per-
son is, therefore, likely to continue working, unless his or her own pension exceeds the
minimum.

Women are more likely than men to qualify for the subsidy, and they are less likely
to meet this precondition for early retirement in DC plans because of their low wages and
interrupted careers. That is, when the earliest allowable age is defined in terms of a thresh-
old pension, it is a more binding constraint for women than for men—a matter of some
concern in the Norwegian debate (Christensen et al. 2012). Women benefit the most from
the guarantee, but early retirement rules that are designed to protect the public treasury
also constrain their behavior the most. For similar reasons, in Chile’s FDC schemes, early
retirees (people who start their pension before the standard age) are mainly men; women
are more likely to receive the minimum pension guarantee. So even when the same early
retirement rules apply to both genders, their actual retirement ages may differ because of
their differing labor market experiences.

In sum, women pay a higher price for an earlier gender-specific statutory retire-
ment age under DC plans (both FDC and NDC) than under DB plans. If they continue
to retire at the earlier statutory age, they will find their monthly pension falling further
behind that of men who retire at the later male retirement age. Pro-work incentives in
DC plans may induce some women to postpone retirement voluntarily, but incomplete
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actuarial fairness means that many will cease work and will start their pension as soon as
they can. Therefore, as a first step toward gender equality of pensions under DC plans,
it is important to equalize the normal retirement age. As a second step, the same early
retirement rules should apply to both genders. However, if this rule allows the pension to
start early only when it is above society’s minimum acceptable income, women who have
worked intermittently will find it more difficult than men to satisfy that condition. Hav-
ing worked less when young, they are constrained to work longer when old to meet this

threshold.

Payout Issues

Both NDC and FDC schemes must decide whether annuitization is mandatory, what
forms the annuitization should take, what interest rate should apply in determining
monthly payouts, whether unisex tables must be used, and whether the annuities should
be price or wage indexed.’ In general, mandatory annuitization protects women more
than men, because women live longer and are, therefore, more likely to run out of money
before death if annuitization is not required. But a low discount rate hurts women dispro-
portionately for the same reason. Indexation—especially wage indexation—shifts retire-
ment resources away from the young-old toward the old-old, who are predominantly
women. The required use of unisex tables in benefit calculations redistributes from the
average man to the average woman. This effect is enhanced by mandatory annuitization
and indexation, because under unisex tables, women are not charged extra for the fact that
they predominate in the older age groups that benefit the most from indexation, and men
cannot legally escape the cost. Unlike safety net arrangements that deter women’s market
work as they redistribute to women (see the section titled “Safety Nets”), unisex require-
ments may encourage women’s work by increasing their rate of return to contributions
but may discourage men’s work for the converse reason.

MANDATORY OR OPTIONAL ANNUITIES?

Public DB plans, in principle, pay a pension for life; the option of lump-sum payouts is
usually not even given. This scenario is advantageous to women, who may live 30 or 40
years after retirement. In contrast, in a DC plan, workers build their retirement savings—
which they consume during their retirement period—but they do not automatically receive
a lifetime pension. If lump-sum or flexible withdrawals are permitted, short-sighted work-
ers may use up their savings well before their death. Women are especially prone to outlive
their savings, because of their greater longevity and smaller voluntary saving. This prob-
lem is accentuated in households where husbands have dominant decision-making power
over family resources and place greater weight on consumption during their own shorter
lifetimes. When the husband dies, the wife is left with the risk of inadequate savings.
Moreover, expected lifetimes have been increasing by about one year per decade (i.e., an
average person born a decade later will probably live a year longer). Workers may not take
this fact into account in their calculations, instead basing their expectations on the experi-
ence of their parents, who had much lower expected life spans. Giving retirees discretion
about the payout from their DC accounts produces the danger that very old women will
find themselves without a means of support.
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Annuities solve this problem by providing longevity insurance. With annuities, retir-
ing workers turn over their retirement savings to a (public or private) insurance company,
which takes on the longevity and investment risk and guarantees a monthly benefit for
life. DC schemes can protect workers from uncertainty and short-sightedness by requir-
ing or encouraging annuitization. Annuitization pushes some potential income flow and
consumption into the distant future, thereby protecting society from the liability of sup-
porting very old individuals—predominantly women—who have outlived their retire-
ment saving. Thus, such rules are consistent with the dual objectives of avoiding poverty
and controlling fiscal costs. However, individuals who prefer to spend their savings sooner,
who are in ill health and expect to die young, or who want access to their money during
emergencies will resist mandatory annuitization.

Countries with FDC schemes have reacted in very different ways to these pushes
and pulls. Lump-sum withdrawals are allowed in Australia’s mandatory DC plan, thus
making the accounts less restrictive and more attractive. Australia is counting on its flat
public benefit to provide a floor on old-age consumption. But if senior citizens use up
their retirement savings quickly, this provision will put a big burden on the government’s
budget as the population ages. And older women may find that their standard of living
falls dramatically when they are left with only the public benefit. At the opposite extreme,
annuitization is mandated in Sweden’s FDC plan to help ensure that everyone has a life-
long income without imposing a cost on the public treasury. The FDC annuities are pro-
vided by the same organization that handles NDC annuities, but retirees have a choice
between fixed and variable annuities and between individual and joint annuities.®

In Chile and in most other Latin American FDC countries, retirees can choose
between annuitization, gradual withdrawals according to a schedule set by the regulator,
and gradual withdrawals backed up by deferred annuities. Gradual withdrawals are per-
mitted, in part because of the high degree of inequality that exists in those countries. Low-
income workers have much shorter life spans than do high-income workers, so if both were
put into the same mandatory annuity pool, the former would end up cross-subsidizing the
latter—a perverse redistribution. Such redistributions (and monthly amounts) are further
reduced by the prevalence of guaranteed payment periods of 10 to 20 years, which are
chosen by individuals who expect to have a short life span. Chile, which requires joint
pensions for married individuals, recently began allowing variable annuities and now per-
mits the withdrawal of a lump sum after the annuity size has passed a high threshold. Pri-
vate companies provide the annuities, and competition forces them to discount according
to the interest rate they can earn when investing the premiums. Since 2008, retirees who
choose gradual withdrawal have been required to set aside a special reserve fund to draw
on when their account is exhausted. This requirement is intended to mitigate moral haz-
ard. Two-thirds of all current pensioners have annuitized and receive the Chilean risk-free
interest rate, which has been much higher than the rate of wage growth (James, Martinez,
and Iglesias 20006). Poland has also recently mandated annuities in its FDC plan, which
are to be provided privately. Some other countries in Eastern and Central Europe have not
yet made a decision on this issue.

In contrast, there is much greater uniformity among NDC schemes and less choice
to workers on payout mode: all schemes require annuitization, the annuities are provided
by a public agency, and they must be individual (except for the projected plan in Egypt,
which will be described later). NDC schemes are much like PAYG DB schemes in this
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regard. Having no funds in their accounts, workers may have less sense of private owner-
ship in an NDC plan than an FDC plan—and, therefore, less expectation that they will
have some choice of payout mode. Central provision is necessary unless the public agency
is prepared to prefund the lifetime pension at the point when the individual retires—but
such a provision would run counter to the PAYG ethos of the NDC model.

The imputed interest rate used in the conversion of notional accumulation to annu-
ity is low—=zero in the case of Latvia and Poland, a real rate of 1.60 percent for Sweden,
and a rate of 1.5 percent in Norway. Such rates are lower than the prevailing rate in Chile
over the past three decades—and lower than the risk-free (treasury) rate in most countries.
It is, of course, the rate chosen by a mandatory public monopoly, not by the competitive
market, and it is consistent with the low notional return during the accumulation stage as
well as the sustainable PAYG rate. The low interest rate produces a low initial payout and
is one of the reasons many individuals conclude that these schemes are not actuarially fair
to them personally. It also produces a lower lifetime income stream, especially for individ-
uals who live long lives, who are predominantly women. Women benefit from mandatory
annuitization in NDC scheme but lose from the low discount rate applied.

UNISEX TABLES

One of the most contentious issues in a DC social security scheme concerns which indi-
vidual characteristics should be taken into account in selecting the appropriate mortality
table for converting the individual’s retirement accumulation into his or her annuity. The
most salient characteristic in this regard is gender, because the life expectancy of women is
generally about three years greater than that of men.

In DB schemes, community rating is implicitly used. That is, the same formula
applies to all individuals regardless of gender, health, or other characteristics. In a DC
regime, explicit rules are needed. The basic idea is that the EPV of lifetime payouts
approximately equals the retirement balance in the DC account (Brown et al. 2001;
James and Vittas 2001; James, Martinez, and Iglesias 2006). The question is, which mor-
tality tables go into the EPV calculation? In an FDC scheme, if unconstrained com-
petitive insurance companies provide the annuities, they may take into account many
factors—such as health status, parental history, and race—to put people into different
mortality risk categories that yield different monthly payouts from a given premium.
Should they be allowed to put men and women into different categories (i.e., to use
gender-specific mortality tables in calculating expected lifetimes), or should regulations
require unisex tables?

If gender-specific mortality tables are used, women’s monthly pensions will be
smaller than those of men with similar retirement accumulations so those pensions com-
pensate for the longer expected period of payment. In contrast, unisex tables assume a
common (average) survival probability for men and women. Because both genders are
treated as if they have the same expected lifetimes, the monthly pensions of women are
raised, and those of men lowered, relative to gender-specific tables. This treatment implies
a redistribution of income to women, who get back more over their lifetimes than they
paid for. As discussed later, this redistribution is particularly large if wage indexation is
used, thereby back-loading the annuity payouts. Besides the redistributional effects, the
higher return on women’s contributions may lead women to work longer than they would
have otherwise—if they correctly calculate the payoffs. The opposite is true for men.
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The chief argument in favor of the unisex requirement is that it tends to equalize
the monthly benefits and, therefore, the standard of living of men and women. Those in
favor also point out that the life expectancy distributions of men and women are wide
and overlapping, so it is unfair to attribute a higher average lifetime to all women, which
would penalize them because of an average characteristic of their gender.

The chief arguments against the unisex requirement are that it implies a lifetime
redistribution from men to women that may not be equitable; in some cases, it redis-
tributes from low-income men to high-income women. The unisex requirement poses
implementation problems in FDC schemes, including adverse selection by individuals
and cream skimming by insurance companies. When men do their own calculations, bas-
ing the figures on male mortality rates, they will find that the true EPV of their incre-
mental contributions exceeds the EPV of their benefits. So they have an incentive to stop
contributing and take their money out as soon as possible. For women, the unisex require-
ment has the opposite effect. If annuities are not required, men may avoid them, because
under unisex tables, they will get poor terms. Such behavior is a form of adverse selection.
Under that scenario, the market may end up dominated by the risky group—females—
and their higher longevity rates.

In the opposite direction, insurance companies will use cream skimming. They will
try to attract men, who are lower risk and, therefore, more profitable, and they will avoid
female annuitants who will likely live longer. For those reasons, unisex tables should prob-
ably not be imposed unless annuitization is mandatory and exclusion is prohibited. Even
if not legally permitted to exclude women, companies may concentrate their marketing or
offer better rates in occupations and industries where men dominate. In competitive mar-
kets, companies that end up with a disproportionate number of women will make a loss
and may become insolvent. To counter those effects, a risk-adjustment mechanism may
be desirable in countries with a unisex requirement, but such mechanisms are themselves
difficult to implement.”

The implementation arguments are not relevant in NDC schemes where annuiti-
zation is mandatory and provided centrally, but the equity arguments—pro and con—
remain. Equity is in the eye of the beholder; there is no objective right and wrong. If one
evaluates this issue, it may be relevant that the changes in monthly income and lifetime
redistribution under the unisex requirement are surprisingly small—only 2 or 3 percent—
in the context of joint annuities purchased by married couples. The reason is that the
mortality rates of both spouses enter into the determination of payouts in joint annuities
whether or not unisex tables are used. But joint annuities are not permitted in current
NDC plans. The effect of the unisex requirement is more noticeable—7 or 8 percent—for
individual annuities (see table 2 of James, Edwards, and Wong 2008). And it is still larger
in the low-interest-rate context of NDC plans, which give relatively heavy weights to dis-
tant years in annuity calculations. Nevertheless, even in the latter case, unisex tables have
a much smaller effect on women’s living standards than joint annuities would have—or
equal retirement ages in countries where they are now unequal. And they have a less ben-
eficial effect on poverty than does the redistributive safety net, because most women who
benefit are not poor, whereas some men who implicitly pay by getting lower pensions are
poor. In this sense, the benefits (and costs) of unisex tables may be overstated.

What have countries done? All NDC countries require unisex tables, and European
countries are also moving toward unisex tables in their FDC plans, but with a bit more



16 NONFINANCIAL DEFINED CONTRIBUTION PENSION SCHEMES IN A CHANGING PENSION WORLD, VOL. 2

debate. Poland recently made this decision, adding a risk-adjustment mechanism. More
generally, in the European Union, community mortality tables are required when accounts
in the mandatory FDC or NDC pillar are annuitized.®

At the opposite end, most Latin American countries allow the use of gender-specific
tables and other risk categorization by insurance companies issuing annuities for their
FDC plans (see James, Martinez, and Iglesias 2006). The United States does not have
a mandatory DC plan but does have voluntary employment-based DB and DC plans.
Employment-based DB and DC plans that annuitize are legally required to pay equal
monthly benefits to men and women, thus implying unisex tables, and a joint benefit is
also required unless the spouse specifically waives that right. However, DC accumulations
are typically paid out in a lump sum or are rolled over into retirement accounts that are
not under the employer’s control. If the worker later decides to annuitize, this annuitiza-
tion takes place outside the employment relationship, and gender-specific tables may be
used. The rules could be quite different if those or similar accounts became part of the
mandatory system.

INDEXATION RULES AND THEIR INTERACTION WITH UNISEX TABLES

Future price changes and wage growth are uncertain. Who bears this risk in a pension
scheme? Indexation policy deals with this issue. Pensions can be nominal, indexed to
prices, or indexed to wage growth. The indexation method chosen plays a key role in
determining the distribution of retirement resources between the young-old and old-old
and between the two genders.

In the past, in traditional PAYG DB schemes, many countries simply promised
nominal benefits—the dollar amount was unchanged regardless of what happened to
prices or wages in the broader economy. Hence, in an inflationary context, the purchasing
power of the benefit gradually eroded. Retirees were thus exposed to the risk that their
pensions would eventually become worthless. This lack of indexation particularly hurt
women because of their greater longevity. Their lifetime real pension was much less than
it appeared initially.

Currently, many countries index the DB to inflation, so the real value remains con-
stant as prices rise. The scheme’s treasury bears the inflation risk. However, if wages are
growing, the purchasing power of pensioners will decline relative to that of workers over
the retirement period—which is part of the reason very old women are often relatively
poor. Wage indexation maintains the relative position of workers and pensioners. Such
indexation is especially valuable to retirees with long expected lifetimes—predominantly
women. But it costs much more than price indexation and could result in transfers to
older generations or fiscal unsustainability in PAYG DB schemes. Given this trade-off,
some countries use a mix of wage and price indexation; the 50 percent mix in Switzerland
is best known.

In decentralized FDC plans, options are more limited, because costs cannot be
passed on to future generations. Instead, if risk classification is unconstrained in the annu-
ity market, the EPV of each individual’s lifetime annuity stream is set to equal his or her
retirement accumulation—assuming a money’s worth ratio of close to 100 percent, con-
sistent with empirical analyses (see Brown et al. 2001; James and Vittas 2001). Subject to
this constraint, annuities can be specified in nominal terms or price indexed. The latter is
more costly to insurance companies, because they are bearing the risk of inflation. They
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pass this cost on to retirees in the form of a risk premium that reduces the rate of return,
which, in turn, depresses the payout stream.

In Chile, all annuities are price indexed, yet companies base their pricing on a rela-
tively high rate of return because many price-indexed financial instruments are available
for insurance company investments and hedging (James, Martinez, and Iglesias 2006).
But those instruments are unavailable in most low- and middle-income countries (and
even in some high-income countries). In view of such considerations, Poland has not yet
decided how to index its FDC annuity and is considering tying it to investment return.
Wage-indexed annuities are practically impossible for private insurance companies to pro-
vide in FDC plans because risk is high and hedging instruments are unavailable.

In principle, NDC plans with centralized annuity provisions have a wider range
of options. Because there are no assets to invest and private insurance companies are not
involved, the absence of hedging instruments is not an impediment to wage indexation.
The plans can choose to index annuities to wage growth or price growth or to simply leave
them unchanged in nominal terms. Those choices determine the time stream of payouts
over an individual’s lifetime, the types of redistributions that occur within a given cohort,
and the likelihood of spillover costs across cohorts. The indexation practices observed
are consistent with this wide latitude for choice, albeit closest to price indexation. Latvia
indexes to prices, although indexation has temporarily been frozen and pensions have
even been cut. Egypt plans to use price indexation. Italy indexes to price, but only to
75 percent of price for high earners. Poland is a bit more generous—=80 percent to price
but 20 percent to average earnings, which generally grow faster than prices.

Sweden’s indexation is more complicated: An expected rate of real wage growth of
1.6 percent is used as the imputed interest rate in its initial pension calculation. In subse-
quent years, payouts are indexed by nominal wage growth minus 1.6 percent. If realized
real wage growth turns out to be 1.6 percent, price indexation results: indexation = price
+ real wage growth — 1.6 percent = price if real wage growth = 1.6 percent. If actual wage
growth is less than 1.6 percent, indexation is less than full price; it is more than price if—
and only if—wage growth exceeds 1.6 percent.’

Norway is more likely to raise real pensions over the retirement period, because the
initial pension is based on an expected wage growth of 1.50 percent, whereas future pay-
outs are indexed by nominal wage growth of -0.75 percent. (If realized real wage growth
is 0.75 percent or below, price indexation results, whereas if wage growth is faster than
0.75 percent, indexation is more than price level change.) The lower initial payout permits
higher expected future payouts while staying within the constraint set by the individual’s
notional accumulation.

Basically, NDC schemes that strive to be actuarially fair and to pool mortality risk
within a given cohort face a trade-off between the size of the initial pension and the size
of the future pension, as determined by the imputed interest rate and the indexation
method. Suppose that the scheme’s imputed rate of return is the growth in wage rate or
wage bill, and suppose that gender-specific mortality tables are used in the annuity cal-
culation, which implies pooling risks separately for each gender. Then, if the EPV of the
time stream of lifetime benefits is held constant at the notional accumulation, the choice
of indexation method does not produce gains or losses for a given individual or gender-
cohort group. It simply changes the time stream of ex ante benefits for the individual and
the distribution of ex post benefits within each group. Full wage indexation requires that a
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lower interest rate be used in the annuity conversion, so the initial pension is smaller than
it would be for price indexation because the pension is expected to rise more in the future.
Price indexation implies a lower interest rate and initial pension than no indexation. Wage
indexation pushes more of the individual’s benefits into the distant future (figure 10.1).
People who live longer than expected gain ex post, whereas those who die unexpectedly
early lose."

However, use of unisex mortality tables implies pooling risks across both genders.
In that scenario, a movement toward wage indexation implies an increase in the EPV of
total benefits for the entire group of women in each cohort (i.e., a redistribution from
men to women takes place), because women will disproportionately survive to collect the
larger benefits in the end. Thus, women (and healthy and high-income people, who typi-
cally live longer) would have gained if Sweden had chosen a lower imputed interest rate
in its annuity calculations. Such a rate would imply a smaller initial pension and a larger
adjustment for wage growth subsequently. This situation would have increased the rate of
return to women’s contributions and would potentially have generated a positive incentive
for women to work longer (the opposite would hold true for men). But the larger initial

FIGURE 10.1 Real annual payouts over lifetime: Using the imputed interest rate and indexation
method to determine the time stream of real benefits for a given retirement accumulation
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NOTE: The figure assumes the following: expected present value of lifetime benefits = notional accumulation at
retirement; expected lifetime = 20 years after retirement; notional accumulation = 100; inflation rate = 5 percent yearly;
real wage growth = 4 percent yearly = imputed real interest rate for scheme; nominal wage growth = 5 + 4 = 9 percent
yearly; K = 2 percent yearly; imputed interest rate for initial payout in annuity conversion = expected nominal wage
growth in “no indexation” case, expected real wage growth in “price indexation” case, expected real wage growth — K in
“partial wage indexation” case, and 0 in “full wage indexation” case. Future nominal pensions are indexed up to nominal
wage growth — imputed interest rate. Future real pensions are indexed up to real wage growth — imputed interest rate
used in annuity conversion.
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pension implied by the higher imputed interest rate probably made price indexation a
more politically palatable goal, even among women.

Safety Nets

NDC plans tie benefits closely to contributions so they leave noncontributors and low
contributors with little or no pension in old age."" From one point of view, this situation
may not be a problem. Women who managed without wages when young may be able to
manage without pensions when old. They may have some other source of income. From
another vantage point, however, it may be a big problem. Some women did not work
when they were young because they were caring for children and their husbands sup-
ported them. When they are old, their husbands may be dead or they may have divorced;
hence, they may no longer have this alternative means of support. Some people who have
not accumulated pension rights worked in the informal labor market when they were
young. When they grow old, they are no longer able to do such work. Some low earners
who barely subsisted on their wages when they were young will live in poverty if they do
not have a similar amount when they are old, but their pensions may be much less because
of their small contributions and the low rate of return in the NDC plan.

Several policy options exist for solving this problem. For example, the extended fam-
ily may continue to support the wife or mother. Maternity and caring credits can be
given to women who stay at home to perform nonmarket functions that society values.
Survivors’ benefits can be paid to those who depended on their spouses, or the spouse can
be required to purchase a joint annuity (discussed further later). The family’s retirement
accumulation can be split continuously or upon divorce. Nevertheless, very old women
who did not work regularly are a common poverty group. Many countries have chosen to
use safety nets for noncontributors and low contributors to avoid this outcome.

In DB countries, the safety net is sometimes implicitly embedded in the DB for-
mula. For example, the accrual rate may be higher for the first 10 years or for the first
tranche of income. But in DC countries, the safety net arrangement must be explicit and
separate from the DC pillar, which is itself largely nonredistributive. What kinds of safety
net arrangements have been and should be chosen by NDC countries? Men and women
are affected very differently, depending on whether the benefit is flat or phased out against
other income or is simply a minimum pension guarantee; depending on whether it is for
all residents or only for contributors; and, if the latter, depending on how many years of
contributions are required for eligibility."?

UNIVERSAL FLAT BENEFIT

To keep the elderly out of poverty, some countries offer a flat (uniform) pension to all
residents once they pass an age threshold such as 65. The Netherlands and New Zealand
are the best-known examples. Norway and Sweden also had such pensions before their
NDC reforms. Those arrangements set an income floor for each elderly person, regardless
of whether that person has contributed. Typically, the flat benefit is financed from the
governments general budget. It is redistributive because all elderly residents receive the
same amount even if they had no market earnings, but those with high incomes pay more
to finance it. In low- and middle-income countries with more limited fiscal capacities
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(Botswana, Nepal, and South Africa), the flat benefit is smaller and usually starts at a very
old age such as 70 (Palacios and Sluchynsky 2006). Egypt will have such a provision when
it starts its projected NDC plan.

Women are major gainers from such universal uniform pensions—particularly older
cohorts of women who did little or no market work. They get the same monthly pen-
sion as men, but because they live longer, they get a larger EPV of lifetime gross benefits.
And their lower labor market earning implies a small tax payment toward financing the
cost. Thus, as a group, they get an income redistribution from men. Those arrangements
may, to some extent, discourage market work by women, because they provide additional
lifetime income and pension wealth. Hence, they allow women to allocate more time to
household work or leisure. However, the work disincentive or implicit tax cost attribut-
able to the phase-out for high earners is absent. For any given pension floor, this method
is the most costly but least distortionary way to achieve the income support objective.
Currently, no NDC country uses such an arrangement.

PHASED-OUT FLAT BENEFITS, MINIMUM PENSIONS,
AND THE IMPLICIT TAX ON LABOR

In an effort to cut costs, most countries phase out the noncontributory flat benefit as con-
tributory pensions and other income grow. The phased-out flat benefit is even more redis-
tributive from high earners to low earners than the pure flat benefit, because high earners
get little or no benefit while paying most of the tax cost. This system sets a floor for those
who have no other retirement income. If their contributory pension grows, their total
pension also grows, but this growth is partially offset by the decline in their flat benefit.

The phased-out flat benefit is fiscally attractive, but it poses an efficiency cost: it is
much more distortionary than the pure flat benefit, because the phase-out rate becomes
an implicit tax on work. This phase-out rate varies widely across countries, from 15 per-
cent to 50 percent. Some portion of the benefit is usually received by 25 to 75 percent of
the population, and the implicit tax deters formal work by that same group. By now it is
well established that workers respond to implicit taxes in the old-age security system, espe-
cially when making decisions about when to start the pension and stop working (Gruber
and Wise 1999, 2004; Disney and Smith 2002; Song and Manchester 2007; Edwards and
James 2010). Women are disproportionate recipients of phased-out flat benefits and the
implicit tax that they generate. This safety net is the most common type used in NDC
countries.

For example, when Sweden introduced its NDC plan in 1999, for fiscal reasons it
converted its pure flat benefit to a benefit that phases out at a 100 percent rate for the
first tranche and at a 48 percent rate subsequently. The switch from a pure flat benefit to a
phased-out flat benefit reduced lifetime benefits for a large group of women who divided
their adult lives between work in the market and work at home. Previously, the women
received the entire flat benefit as a large proportionate addition to their own pension,
but now their flat benefit has been partially phased out (Stahlberg et al. 2006; Stihlberg,
Kruse, and Sundén 2006). Currently, almost half of all pensioners (68 percent of females
and 18 percent of males) receive some top-up from the treasury. The Swedish pension
authorities estimate that in the future, to exceed the phase-out range, average earners will
have to work at least 20 to 24 years if real wage growth is 1.8 percent—Ilonger, if wage
growth is lower (Swedish Social Insurance Agency 2008). Thus, a high proportion of
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women will continue to receive some part of the safety net benefit and will be subject to
its high implicit tax. They will be largely immune to the work incentives that the NDC is
supposed to pose.

Norway previously had a small, pure flat benefit for everyone, combined with a
phased-out flat benefit above that level. Its new NDC scheme will simply include a modi-
fied flat benefit that phases out at an 80 percent rate throughout. Initially, the benefit for
noncontributors will equal 33 percent of the average wage, and the phase-out range will
continue until contributory pensions equal 70 percent of the average wage. Most recipi-
ents are projected to be women, and more than half of Norway’s female pensioners fall
within the phase-out range, are subject to an 80 percent implicit tax on contributory pen-
sions, and are thus insulated from NDC incentives.'?

In some countries, the phase-out rate is 100 percent. This phase-out rate is a pure
minimum pension guarantee (MPG). That is, all seniors are guaranteed a minimum
income, their contributory pension crowds out the public top-up dollar for dollar, and
retained income does not rise above the minimum level until the public benefit is fully
displaced. Such an MPG exists in Poland. This 100 percent implicit tax will strongly cut
the incentive for marginal work in the formal market for individuals whose potential con-
tributory pension is less than or close to the minimum.

The MPG level is usually in the vicinity of the relative poverty line—much lower
than the maximum pension at which some top-up is typically paid with phased-out flat
benefits." For example, in Chile, only individuals whose contributory pensions were less
than 25 percent of the average wage received the MPG, while some part of the phased-
out flat benefit that replaced it in 2008 is paid at up to 66 percent of the average wage.
Many retirees will have pensions that lie between 25 and 66 percent of the average wage.
Consequently, although the work disincentive facing each recipient in MPG schemes
is greater than that associated with phased-out flat benefits, far fewer people are in that
group of recipients. Once individuals get past the guaranteed floor, they are also past the
implicit tax.

In most countries, the couple’s rate for the phased-out flat or minimum pension is
less than double the individual’s—in recognition of joint consumption and household
economies of scale. (This point will be explored further in the section discussing survivors’
benefits.) Usually the phase-out takes into account all household income, although in
some cases only the individual’s wage or pension income counts. In Norway and Sweden,
only the NDC pension counts against the phase-out, but in Poland, the sum of the NDC
and FDC count. Assets are rarely considered (although in Australia they are). Thus, to a
large extent, this approach taxes income from past or present labor.

Safety net recipients are granted higher income and pension wealth than they would
have otherwise—which is their purpose. However, they (and younger workers who antici-
pate this situation) have a greater incentive to choose leisure over labor because of the
income and wealth effects, the explicit tax cost of financing the noncontributory benefit,
the contribution rate to their own pension (typically 15 to 20 percent in NDC countries),
and the high implicit tax cost from the MPG or phased-out flat benefit. Such implicit
and explicit taxes compose a big subtraction from actuarial fairness and are a deterrent to
continued formal market work.

Women disproportionately receive the phased-out flat benefit or MPG and also are
disproportionately subject to the disincentives that the phased-out flat benefit and MPG
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generate for market work. As women approach retirement and make the calculations,
those who think they will fall in or near the minimum pension or phase-out range will
be discouraged from continuing to work and to contribute. Such a decision will reinforce
their inferior income position when they become old and widowed. Although the NDC
is supposed to provide an incentive for working, this incentive fails to reach about half of
women, who expect to receive the safety net benefit.

CONTRIBUTORY REQUIREMENTS FOR FLAT AND MINIMUM PENSIONS

To reduce fiscal costs and to encourage formal market work, countries sometimes pro-
vide the safety net benefits only to contributors—not to all residents. The contribution
requirement is supposed to give people an incentive to work. Thus, the careful setting of
contributory requirements becomes crucial. If they are set too high, many individuals will
fail to qualify and may end up below the poverty line, but if they are set too low, the fiscal
cost may be great.

Women’s pensions are especially sensitive to the eligibility conditions. For example,
relatively few women meet the 30-year contribution requirement for Argentina’s flat
benefit or the 25-year requirement for Mexico’s MPG, so most contributions by women
to the safety net pillar are a pure tax. And those who have contributed long enough to
become eligible probably have pensions of their own that exceed the pension floor.”
In response to low eligibility rates, Argentina changed its system to include a mini-
mum pension with little or no contribution requirements, and Mexico is considering a
noncontributory flat benefit. Among NDC countries, Poland requires 25 years of work
for men and 20 years for women for MPG eligibility, which is probably not unrealistic in
view of the high labor force participation rate of women in that region. But Norway and
Sweden set an income minimum for all residents whether or not they have contributed,
thereby shifting the balance further toward women.

Facing the tension between (a) the coverage and redistributive advantages of a
residence-based scheme and (b) the cost and work incentive advantages of contribu-
tion requirements, some countries (e.g., Belgium, the Czech Republic, France, Ireland,
Luxembourg, Portugal, Switzerland, and Turkey) have set up a two-tier minimum
pension—a poverty-level floor for all senior residents and a higher minimum for contribu-
tors (see Whitehouse 2007). Among NDC countries, Latvia has a multitiered minimum
pension, depending on whether the individual has 10, 20, 30, or more years of service.
Women are more likely than men to cluster at the low tiers. Italy resolved this tension in
another way when it adopted its NDC plan—by abolishing the minimum pension alto-
gether and replacing it with a small, means-tested social assistance benefit for the elderly.
This approach may be the best course in countries where residents have large unofficial
sources of income.

INDEXATION OF THE SAFETY NET

Indexation of the noncontributory pension plays an important role in determining the
welfare of women, just as it did in connection with the contributory pension. If the flat
benefit or MPG is not indexed at all, it is quickly devalued in real as well as relative terms
over the lifetime of a retiree and for later cohorts. A price-indexed noncontributory ben-
efit maintains its absolute real value but falls over the lifetime of retirees and for successive
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retiring cohorts relative to wages of workers. Over time, fewer retirees collect the benefit.
If the object is to avoid absolute poverty, price indexation meets that purpose. But if
poverty is defined in relative terms (income of pensioners relative to workers), wage index-
ation of the safety net is needed. Wage indexation, however, costs much more than price
indexation. If wage growth is 2 percent per year, after 36 years a wage-indexed pension is
double a price-indexed pension.

Because NDC schemes were adopted at a time of fiscal pressure, it is not surprising
that price indexation is most common. For example, in Sweden, the income floor—which
was rather generous to begin with—was price indexed in the new scheme as a politically
acceptable way to gradually reduce old-age expenditures relative to tax revenues, which
rise with wages. Eventually, fewer individuals will receive the noncontributory benefit,
because NDC pensions (which are linked to wages) grow faster than the price-indexed
minimum. This approach cuts costs as well as the scope for implicit taxes and work dis-
incentives. It also leads to greater inequality, with the disparity increasing (a) between the
income of workers and that of pensioners, (b) between the top and bottom quintiles of
retirees, and (c) between men and women. For this reason, some analysts expect that the
linking of noncontributory benefit to wages will eventually be resumed.

In Norway, the income floor is scheduled to rise with wage growth minus a
0.5 percent adjustment factor for increased life expectancy. Because contributory pensions
rise with wages, the proportion of women immune to NDC incentives will gradually fall
over time, but the fall will be slower than in Sweden. Norway (like Sweden) places a great
emphasis on relative income equality, and this preference played an important role in its
policy discussions. Also, Norway can afford this costlier scheme, in part because of its oil
revenues. To counter the continued negative impact on work incentives, Norway takes the
unusual step of increasing the minimum pension on an actuarial basis if withdrawn after
age 67. This approach offsets the higher contributory pension from working longer and
could encourage individuals who expect to receive a noncontributory top-up to postpone
retirement. Poland’s MPG indexation is in between that of Norway and Sweden: it rises
80 percent with prices and 20 percent with wages.

Because recipients of noncontributory benefits are disproportionately women, the
decision about how to index those benefits largely shapes the retirement income of very
old women and future cohorts of women.

SHOULD CREDITS FOR CHILD CARE BE OFFERED?

Most European countries grant pension credits for time spent in maternity and child
care, and NDC countries are no exception. The presumption is that rearing children is
a socially valuable function, and those who do it should not be penalized by loss of pen-
sion rights. Perhaps an underlying belief is that having children should be encouraged in
a region where fertility is below replacement rates. Increasingly, the credits can be used
by either husband or wife. The child-care credits vary from one to six years per child, but
they have been reduced in some transition economies because of fiscal pressures and fall-
ing work propensities of women.

In DB countries, the benefits are usually financed on a PAYG basis. In most
NDC countries, the public treasury actually shifts money to the pension fund at the
moment that the obligation is incurred. (In Norway, there is no distinction between
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the pension fund and the treasury.) In principle, this requirement that all obligations
be financed ex ante increases transparency, imposes fiscal discipline, and prevents gov-
ernments from invisibly shifting costs to future generations for benefits that current
generations will receive.

Child-care credits, like the safety net, are a fiscal obligation, but they have quite dif-
ferent effects on work incentives. Usually they go only, or in larger amounts, to women
who have reduced incomes during periods of childbearing and childrearing; to that extent,
they discourage work during those periods. For example, in Italy, they go only to women
who take child-care leave; in Sweden, they fill in the gap for women whose incomes have
fallen because of child care, and if income does not drop, the pension credit is small.
Thus, they discourage women with young children from working. However, the fact that
they add to the notional accumulation means they may increase work later on for many
women, because they make it less likely that women will become recipients of the mini-
mum pension and subject to its implicit tax.

THE BASIC TRADE-OFF: POVERTY AVOIDANCE VERSUS WORK INCENTIVES
The NDC pillar is designed to reward work. The safety net is designed to avoid poverty

by redistributing income to those who have low pensions because they have not worked
or have worked at low wages—a direct contflict to the degree that the decision to work is
volitional.

A universal flat benefit is most inclusive and neutral on work incentives, but it is
also the most costly option. Phasing out the flat benefit as the contributory pension grows
further targets the benefit toward women and other low earners and economizes on fiscal
resources, but the implicit tax it imposes may discourage them from engaging in formal
market work, which would help get them out of the low-income trap. A flat benefit with a
high contributory requirement for eligibility is even cheaper, but it excludes most women
(as well as many men who have worked in the informal market) and turns any contribu-
tions they have made into a pure tax.

In the past, strong social norms kept most women out of the labor market, so
those incentives may not have mattered, but today’s norms give women greater discre-
tion about how much to participate. The safety net structure that increases the welfare
of older women today, taking their past behavior as given (e.g., a universal flat benefit
with a phase-out), may discourage market work and may slow behavioral change that
will improve the welfare of younger women in the future. NDC countries are still grap-
pling with this trade-off, and each country has chosen a different course. Perhaps the
basic ingredients should be a modest flat pension for all senior residents, starting at
a rather late age when other resources are most likely to be used up. If a phase-out is
applied for fiscal reasons, the implicit tax should be applied against all income sources
in the household to keep it low. If a contributory requirement is imposed, it should be
low enough to include most women. If poverty problems are concentrated in the very
old, then arrangements that push income to very old age, such as partial wage index-
ation and joint pensions for survivors, are important. For individuals who are in the
phase-out or minimum pension range, it should be recognized that the NDC does not
generate the positive work incentives that it claims as an advantage. Those individuals
are mainly women.
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Survivors’ Benefits and Joint Pensions

Old-age security schemes are designed, in large part, to smooth consumption over the
life cycle.'® Because women are usually younger than their husbands and have longer life
expectancies, they are likely to outlive their husbands. Most women have an additional life
stage that most men do not have: they eventually become widows, who often live alone,
and this stage may last for many years. Therefore, a program that is designed to smooth
consumption over the life cycle must include widowhood as one of the most vulnerable
stages of life."”

THE ECONOMIC RATIONALE FOR SURVIVORS’ BENEFITS

Because husbands have traditionally provided the bulk of the family income, some arrange-
ments for survivors’ benefits are crucial to wives’ financial welfare. In the past, many wives
did not work in the labor market, so their financial dependence was extreme. At present,
most women work for some part of their adult lives, but they are likely to earn less and
to accrue smaller pension rights than do their husbands because they may take time out
for childbearing and childrearing, may work part time, and may take jobs that pay lower
wages. They have some independent financial capacity, but when the husband dies, the
family income is cut by more than 50 percent.

Even if women earned as much as men, they would suffer a sharp decline in standard
of living when their husbands die because of joint consumption and household economies
of scale. Owing to scale economies, household costs for a given living standard will typi-
cally fall by only 30 percent when they cover a single person rather than a couple.'® Yet in
the absence of survivors’ insurance, household income falls by 60 to 70 percent when the
husband dies. The husband’s death may come too late in life for the widow to recoup by
embarking on a full-time, highly paid career. It is not surprising that very old widows are
one of the poorest groups in many countries (Smeeding and Sandstrom 2004).

In principle, this problem could be solved through voluntary saving or the voluntary
purchase of life insurance. However, if households are short sighted, or if the husband
places greater weight on consumption during the period when he is alive, the household
will not save or ensure a sufficient amount voluntarily (Bernheim et al. 2003; Friedberg
and Webb 20006). High payroll taxes for mandatory old-age benefits in many countries
make voluntary insurance purchases or long-term saving a low priority. Evidence from the
United Kingdom suggests that, where the choice is voluntary, the vast majority of men use
their retirement funds to purchase single life annuities rather than joint annuities (U.K.
Pensions Commission 2004).

In traditional DB programs, generous survivor benefits were often provided—but
at the same time, they introduced serious problems of their own, such as work disin-
centives for women, nontransparent redistributions from single individuals to married
couples, and cross-subsidies from dual-career to single-wage-earner families. Those criti-
cisms, combined with serious fiscal pressures, have led to major cuts in the programs,
particularly in Eastern and Central Europe. At the same time, new FDC schemes in Latin
America have developed ways of providing survivors” benefits that smooth consumption
for widows without the deleterious side effects just described, by requiring husbands, on
retirement, to purchase joint pensions that cover their widows. Rather than incorporating
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survivors’ benefits into the NDC pillar, NDC countries have continued to cover widows
with a separate PAYG-funded DB—with the negative consequences listed previously—
or they have simply eliminated those benefits, thereby exposing widows to a sharp drop
in standard of living. It might be more consistent with the NDC philosophy to protect
women in their final life state through a joint annuity option.

SURVIVORS’ BENEFITS IN DB SCHEMES

Traditionally, in public DB plans, older widows received 50 to 80 percent of the primary
benefit, starting at the point when the husband died. Those rules still prevail in some
European countries (Austria, Italy, and Luxembourg), as well as parts of Asia and the
Middle East. This benefit was financed by the common social security pool—a costly
method. Rules regarding eligibility in such schemes typically reinforce traditional social
roles. In almost all public earnings-related DB plans, survivors’ benefits are considered
a payment to widows who were dependent on their husbands. If they worked and have
their own pension, they must give up all or most of that pension to get the widow’s ben-
efit. Because the husband’s pension is usually much larger, they tend to take the widow’s
benefit, which increases their income. But doing so also means that any contributions
made by working wives are a pure tax; the women get no incremental benefit in return
(James 2009a)."

Some countries (e.g., Belgium, France, and Germany) phase out the benefit against
wages as well. In Estonia, widows must choose between their own pension and the
survivor’s pension, which is also phased out against wages. The U.S. scheme pays an addi-
tional 50 percent of the husband’s pension to wives while the husband is still alive and
100 percent to widows after his death—but those generous benefits are fully offset against
the wife’s own pension and also are reduced by wages prior to the normal retirement
age. In all these cases, survivors can receive investment income or inherit money without
losing their benefit—only labor income is penalized. Recent studies have found that, in
the United States, married women reacted to those incentives by working less than single
women and by retiring early (Munnell and Jivan 2005; Munnell and Soto 2005).

The rules also create perverse redistributions. The largest net benefits (gross benefits
received minus payroll taxes paid) go to married women who never worked outside the
home. Those wives often get larger pensions than single women who worked. Part of the
contribution of single people, who do not qualify for such benefits, subsidizes married
couples. Dual-career families, where the wife may take her own benefit instead of the
widow’s benefit, subsidize traditional families with a sole breadwinner, and low-earning
couples subsidize high-earning couples, whose wives receive larger benefits. The survivor’s
benefit, in effect, forces working wives to contribute toward the pension of nonworking
wives, thereby discouraging women’s work. For a wife who has worked part of her adult
life, the fact that she cannot keep her own pension and the survivor’s benefit ignores
household economies of scale and makes it almost inevitable that her standard of living
will fall when her husband dies.

As women’s labor force participation rates have risen and fertility has fallen, fiscal
pressures have led to cutbacks in the survivor benefits, especially for young widows with-
out children, who are now expected to work. For example, in most Eastern and Central
European countries, the United Kingdom, and the United States, widows do not receive
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benefits until they are close to retirement age, unless they are caring for dependent chil-
dren. In Lithuania and Australia, new widows get virtually no survivor’s benefit, regardless
of their age (they are eligible for the contributory and noncontributory old-age benefits
paid in those countries). In Western European countries that pay flat benefits to most
elderly residents (as just discussed), special benefits to older widows are now considered
unnecessary.

JOINT ANNUITIES IN FDC SCHEMES

Survivors’ benefits are handled quite differently in the new FDC pillars in Latin America,
and they suggest design features that could be built into NDC pillars as well. In Latin
America, each spouse is required—on retirement—to purchase a joint annuity or other
joint pension that covers the widow as well as the primary beneficiary. This requirement
reduces the husband’s pension by 15 to 20 percent, depending on the share of primary
benefit that the survivor gets and the relative ages of the husband and wife (compare rows
1 and 2 of table 10.2 to rows 3 and 4; see also James, Edwards, and Wong 2008; Swedish
Social Insurance Agency 2008). The theory behind this mandate is that wives have lower
earnings and pensions because of the implicit contract they made with their husbands to
allocate time toward household and child-care services in exchange for monetary income
that he will provide. The joint pension requirement enforces the wife’s entitlement after
his death and prevents families from externalizing the cost of household services. The
widow is protected, but the husband (rather than single individuals and dual-career fami-
lies) pays. Therefore, this approach avoids inequitable redistributions and distortionary
choices about marriage and work.?

Most important, widows are allowed to keep the benefit from the joint annuity as
well as their own benefit. Because the husband has paid for the joint annuity by taking a
lower payout himself, it becomes his wife’s property on his death, and there is no reason
for her to pay twice by forgoing her own pension. This scheme ends the high taxation of
married women who work in the market and enhances the incentive for them to work.
Recent research indicates a strong positive response in the labor force participation rates of
older married women (Edwards and James 2010).

In Chile, the joint annuity comprises more than 60 percent of the total monthly
pension of the average widow and raises the EPV of total lifetime benefits for the aver-
age woman by more than 40 percent. The widow’s benefit, together with her own ben-
efit, maintains household purchasing power at about 70 percent of the previous level, so
her standard of living is roughly unchanged (see table 10.2). The joint annuity require-
ment also extends scheme coverage to many women who have not worked in the formal
market—without placing a burden on the public treasury or an implicit tax on working
women. In countries that are considering unisex requirements, joint annuities reduce their
cost and distortionary effects. Because widowers are treated symmetrically with widows
in most countries, the joint annuity requirement also protects long-lived men. In effect,
it provides family co-insurance against the financial loss of a key earner. It pushes some
retirement resources toward the very old age of the last surviving spouse.

Despite those advantages, the joint annuity is not mandated in most FDC schemes
in Eastern and Central Europe, nor is it mandated in Australia or Sweden. In Sweden’s
FDC scheme, joint annuities are permitted but not required. Contribution splitting is
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also permitted while both partners are alive, but this approach does not shift the wife’s
retirement income to the widowhood stage.

NDC POLICIES TOWARD SURVIVORS AND JOINT ANNUITIES

In all current NDC schemes, joint annuities are not required or even allowed, nor is
contribution splitting permitted while both partners are alive. (The one exception is the
projected plan in Egypt, which as proposed would allow joint annuities and even require
them if the spouse has no pension of his or her own.) This policy represents a decision that
the surplus from the notional accounts of men who die young should be returned to the
common pool and spent as a small enhancement to the return of everyone in the scheme,
rather than in maintaining the living standard of their wives. Instead, survivors’ pensions
are provided in Italy, Norway, and Poland as a separate PAYG DB, with all the inherent
problems described in this chapter.

In other countries, such pensions have simply been eliminated. In Poland, widows
receive a survivor’s benefit at age 50 that is 85 percent of the husband’s pension, but this
amount is partially offset against wages if they work and is entirely forgone at age 60
if their own (NDC and FDC) pension is larger. In other NDC countries, the separate
widow’s benefit has been dropped completely. In Sweden, survivor’s benefits are paid to
young widows with children on a temporary basis; they are not paid to older widows. In
Latvia, survivor’s benefits are paid to children but not to widows. Smoothing consump-
tion over the life stage of widowhood is disappearing as an NDC objective. This trend
may be one reason for the growth in term-annuity purchases for women in Sweden, but
such purchases are unlikely to be large enough to fill in the gap (Palmer 2008).

This attitude toward survivors is inconsistent with provisions in flat and minimum
pension safety nets in those same countries, which give couples less than double the indi-
vidual rate. Such provisions stem from recognition of household economies of scale, yet the
absence of joint annuities in NDC plans ignores this phenomenon. It is also inconsistent
with the NDC ethos of work incentives and fiscal responsibility. In countries that still have
a separate survivor’s benefit that is phased out against one’s own pension, work by women
is discouraged. In countries that have eliminated survivors” benefits, widows may be eligible
for a larger noncontributory benefit owing to their lower income. This provision imposes
a fiscal burden on the public treasury while at the same time causing widows who are just
above the threshold to experience a fall in their standard of living. Making joint pensions
mandatory in NDC schemes and allowing widows and widowers to keep their own annu-
ity as well as the joint annuity would maintain their living standards, remove a disincentive
for formal labor market work, and co-insure both partners without increasing the fiscal

burden. Such an approach would be more consistent with the NDC philosophy.

Conclusion

What is the effect on gender of NDC plans? Except for the earlier retirement age permitted
for women in Poland that is now scheduled for phase-out by 2040, practically no gender-
specific provisions remain in NDC countries. However, many provisions still have subtly
different effects on men and women. On the one hand, compulsory annuitization and the
required use of unisex tables in the NDC pillar, along with minimum pensions or phased-
out flat benefits in the safety net pillar, have implicit or explicit distributional effects that
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favor women. On the other hand, the likely absence of an increase in real NDC pensions
over the retirement period, the move toward price indexation of the safety net benefit, the
shift from pure to phased-out flat pensions, and reductions in survivors’ benefits without
a replacement in the form of joint annuities will have negative consequences for women.
Fiscal sustainability was achieved in NDC schemes largely by cutbacks on the benefits
that were least connected to contributions—disproportionately benefits for women. Fine
tuning may be in order at this point to ensure that some of the cuts did not hit the wrong
subgroups and that the new benefit structure does not perpetuate inefficient behaviors.

Two effects are worth particular attention: the remnants of work disincentives for
women and the likely deteriorating position of very old women in some NDC coun-
tries. Although the NDC pillar was designed to encourage work, disincentives remain
(and in some cases are increased) through the earlier legal retirement age for women till
2040 (in Poland), the high implicit tax in schemes with minimum pensions or phased-
out flat benefits, and the arrangements that force widows to choose between their own
contributory pensions and survivor’s pensions. The deteriorating position of very old
women is a consequence of (a) their earlier retirement in the face of a longer life expec-
tancy, (b) a time stream of real benefits in the NDC pillar that is likely to remain stable
(or even to fall) rather than rising over the retirement period, (c) little or no link to
wages in most safety nets, and (d) cuts in survivor’s benefits. As a result, the growing
numbers of very old women are likely to find themselves at the bottom of the income
ladder. Particularly affected will be those with relatively little education and labor force
attachment who respond to the work disincentives when they are young-old and find
themselves in trouble when they are old-old. Ways exist to remove such disincentives
and to better protect very old women without imposing a cost on others. They include
the following:

* Equalizing retirement ages for men and women in countries that have not yet
done so and gradually raising the standard pension age for both genders

* Shifting some retirement resources to very old age by using a low imputed inter-
est rate in initial NDC payout calculations and by allowing benefits to rise if
actual wage growth is higher

* Reconfiguring safety net arrangements so their implicit tax affects a small group
and their benefits rise with age (e.g., through a pure flat benefit or minimum pen-
sion that starts low and rises for the very old, whose private resources are likely to

be used up)

* Requiring each spouse to provide from his or her NDC accumulation a joint
pension that covers the widow or widower as an add-on to the widow’s own con-
tributory pension

Notes
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unemployment.
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1. This section refers to table 10.1, rows 1-2.

“Actuarially fair” schemes do not necessarily produce “equitable” pension distributions. The
latter is a value judgment that depends on one’s concept of equity. But such schemes do pro-
vide a neutral starting point from which deliberate transparent redistributions may take place
to achieve equity. Conversely, actuarially unfair schemes produce redistributions that are not
transparent, that might not be considered equitable, and that distort retirement incentives.

The author is not aware of any studies that test this hypothesis rigorously for NDC plans.

This observation may help to explain the greater range of retirement ages observed, for exam-
ple, in Sweden under the NDC than under its previous DB scheme. Women may regard
NDC schemes as more actuarially fair than men do, all other things being equal. Some evi-
dence suggests that women are more risk averse than men are. If women regard the NDC as
safer than capital markets, they are more likely to be more satisfied with its lower return and to
place a higher value on its insurance benefits. Moreover, their expected lifetime is understated
by the plan’s projections if unisex mortality tables are used. Therefore, the deviation from actu-
arial fairness may be smaller for women than for men, and the positive work incentive may be
larger.

This section refers to table 10.1, rows 3-9.

6. The fixed annuity in Sweden guarantees a fixed nominal amount per month and may pay

10.

an additional rebate if the fund is profitable. The variable annuity does not guarantee any
amount; instead, the monthly payout changes each year depending on investment returns
and mortality rates. An individual annuity is paid only during the lifetime of the primary pur-
chaser, whereas a joint annuity continues to be paid to the spouse after the primary purchaser’s

death.

Under a risk-adjustment mechanism, companies with a disproportionate number of men
would pay a premium to a central authority to absorb the profit they make because of the uni-
sex requirement. This premium would be used to compensate companies with disproportion-
ate females for their losses. Such a mechanism would allow all companies to charge consumers
the national unisex rate while remaining indifferent to the gender of their annuitants; hence, it
would avoid the cream-skimming and insolvency issues discussed earlier. However, such risk-
adjustment procedures require good mortality data and considerable technical skills—both of
which are in short supply in low- and middle-income countries. Alternatively, a competitive
bidding process might be applied to concentrate the entire annuity business in one company
for a specified period, thereby minimizing selection.

. This requirement also means that healthy and sick individuals, rich and poor people, are

treated as if they have the same life expectancies, even though that assumption is false. The
lifetime redistribution from poor to rich in DC plans offsets some of the opposite redistribu-
tion in the safety net.

If assets and liabilities are out of balance, this indexing mechanism can be downsized, and pen-
sions can fall—even after retirement. Indeed, all NDC countries have changed their indexing
rules at least once in the few years that the rules have existed. Such practices raise questions about
whether automatic indexing really exists. In Sweden, payouts were cut by 3 percent in 2010 and
are expected to fall another 3 percent in 2011 because of the financial crisis of 2008—09.

This statement assumes that all sources of differences in expected lifetime are captured by
cohort and gender. If the longer or shorter lifetimes stem from factors such as education or
family history that are known ex ante but are not taken into account in the annuity calculation,
those changes in total benefits are ex ante redistributions that are due to pooling people with
different expected lifetimes. If, as occurs in Latvia, a zero interest rate at annuity conversion is
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11.
12.

13.
14.
15.

16.
17.

18.

combined with price indexation or no indexation at all, this scenario implies that the scheme
overall is giving a rate of return much lower than the growth in wages, perhaps to generate a
surplus to pay off the legacy debt.

This section refers to table 10.1, rows 10—17.

Flat, phased-out flat, and minimum benefits all take the form B = F - aP or 0, whichever is
greater. In this equation, B = the noncontributory benefit, 7= the exogenous contributory pen-
sion, @ = the rate at which B is phased out as P increases, and the total pension benefit is 7O7TP =
B+ P. For a pure flat benefit, F = the fixed noncontributory benefit, = 0, and B = F. For a
pure minimum pension guarantee, F = retirement income floor, z=1, and B=F - Por 0,
whichever is larger. For countries with phased-out flat benefits, F = the largest contributory
pension at which some noncontributory benefit is paid, 2 > 0 but < 1, and B= F - aP or 0,
whichever is larger. In all three cases, B sets the floor on retirement income. F sets the ceiling
on the contributory pension that qualifies individuals for B in a phased-out flat or minimum
pension guarantee scheme. Retirees with a contributory pension higher than F get Bonly in a
pure flat benefit scheme. The fiscal cost and proportion of retirees who receive B depend on the
level of Fand a. If Fis held constant, expenditures on B will be highest in countries with pure
flat benefits. They will be lowest in countries with minimum pension guarantees. However,
F may vary with the scheme because of political economy pressures. F is likely to be relatively
low in minimum pension guarantee countries and is designed to set an income floor in the
vicinity of the poverty line, and B may reach only the near-poor at small fiscal cost. In coun-
tries with pure flat benefits,  may also be low, enabling it to reach all elderly residents but at a
higher total cost. In schemes with phased-out flat benefits, F is usually well above the poverty
line and is designed so that some B reaches a fairly broad group, at higher fiscal cost than in
minimum pension guarantee countries.

See the tables at hetp://www.nav.no/212375.cms.
See the discussion in note 12.

An on-off switch for eligibility also creates strange patterns of work incentives—a 100 percent
implicit tax on own pensions for those receiving the safety net benefit, but a high marginal rate
of return to work and incremental contributions for those slightly below the cutoff point.

This section refers to table 10.1, rows 18—23.

The term widowhood applies to formal marriages as well as to unmarried cohabitation and civil
partnerships, and the term husband applies to the male partner in all those cases.

The relative expenditure needed to maintain a given standard of living for families of differ-
ent sizes is estimated using equivalence scales. The scales give an adjusted number of equiva-
lent full-cost family members by attributing different marginal costs to incremental members,
depending on their age and family size. Because the “right” adjustment is far from clear, several
alternative scales exist. The previous OECD scale weights the first adult as 1.0, additional
adults as 0.5 each, and children as 0.3 each. The square root scale, commonly used by the
OECD at present, takes the square root of the number of family members as the divisor
(OECD 1982; Hagenaars, De Vos, and Zaidi 1994). Based on the previous OECD scale, the
cost of maintaining a given living standard is 100/150, or 67 percent, as much for a single-
person household as for a couple, whereas the square root scale implies that it is 1.0/1.4, or
71 percent, as much. In both cases, it costs a couple only 40 to 50 percent more than an indi-
vidual to maintain a given living standard. For a single person plus two children, compared to
a couple plus two children, the previous scale yields a relative cost of 1.6/2.1, or 76 percent,
whereas the square root scale yields a relative cost of 87 percent. Much of those economies of
scale will stem from similar housing needs for an individual and a couple.


http://www.nav.no/212375.cms
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19. Remarriage also eliminates access to the widow’s benefit because the widow now has another
husband to support her.

20. Survivors’ benefits are handled differently during the working stage in Latin America. In
Chile, each pension fund purchases a group disability and survivors” insurance policy for all its
members. Survivors” benefits for widows are financed by the balance in the husband’s account,
topped up by the policy in an amount sufficient to purchase a defined benefit for the widow
(60 percent of the husband’s wage). The insurance fee is an equal percentage of wages for
all workers, so cross-subsidies are created. Chile has recently required a rebate into women’s
accounts to reflect their lower risk cost.
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CHAPTER 10
COMMENT

Ann-Charlotte Stihlberg

Responses to challenges of an aging society demonstrate change in the philosophy of how
to organize support in old age. The defined contribution (DC) feature means that each
individual bears her or his costs, and one generation cannot impose a burden on future
generations. The design includes strong incentives to increase labor force participation
and hours of paid work, which is one way of lessening the burden of aging. Benefits
based on DCs will probably result in unequal outcomes for men and women as long as
real differences remain in the paid and unpaid employment of men and women. Conse-
quently, risk of poverty in old age is generally higher for women than for men. But the
current nonfinancial (notional) defined contribution (NDC) plans have retained special
redistributional features—for example, use of unisex life tables to calculate annuities and
minimum pension guarantees. Those features compensate indirectly for unpaid domes-
tic work by redistributing income to women. Estelle James suggests changes that might
bring about work incentives and protection for women without increasing the burden for
others. In her chapter, she focuses on pension age, annuities, indexing, safety nets, and
survivors’ protection.

In defined benefit (DB) plans, women are often permitted to retire earlier than men.
James finds that it might be rational for women—also in DC plans (NDC and financial
defined contribution)—to not postpone retirement voluntarily because of a high subjec-
tive discount rate and continued actuarial unfairness. But a higher retirement age that
is the same for men and women would add to the supply of older workers and yield a
fiscal saving. For example, the annual pension for women in Argentina and Chile would
be increased by nearly 50 percent if the normal retirement age were raised from 60 to 65
years. Old women would be better off, and the burden of others would not increase as a
result.

Some countries allow lump-sum withdrawals (e.g., Australia), whereas annuitiza-
tion is mandated in others (e.g., Sweden). With voluntary annuities, pensioners might
spend their retirement savings long before they were dead. Very old women, in particular,
might become destitute, which in many countries means that taxpayers would have to
support them. This scenario is one reason for mandatory annuities; another might be that
in many welfare states, care services for the elderly are subsidized and benefits are means
tested (e.g., Sweden). Women use those services to a much greater extent than men. When
husbands grow old, their (often younger) spouses usually take care of them in their homes.
So it might be rational for the female spouse not to select annuities—if the option is
provided—but to prefer lump-sum withdrawals or phased withdrawals during, for exam-
ple, the first 10 to 15 years of her retirement. Then she can count on free elderly care. With
an annuity, she would pay for it herself. From the point of view of society, such a scenario is
another reason for mandatory annuities in addition to those mentioned in James’s paper.

Ann-Charlotte Stahlberg is professor of economics at the Swedish Institute for Social Research,

Stockholm University.
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All NDC plans use unisex life tables to calculate annuities. Use of unisex life tables
favors women and discriminates against men because of gender differences in actual lon-
gevity. However, gender is not the only discriminating factor. A complex mixture of edu-
cation, employment, income, and lifestyle determine life expectancy. For example, there
is empirical evidence from many countries that wealthy people and people with higher
education are likely to live longer than poor people do.

So unisex life tables might be a disadvantage for the average man and for women who
have a low life expectancy because of their socioeconomic status. A DC pension allows
joint life annuities with spouses. James would prefer these joint annuities to unisex tables.
They can ensure a degree of redistribution within the family and do not burden others.
In comparison, single mothers and cohabiting and divorced women would be worse off
without unisex tables—and those categories are continuously increasing. An alternative to
joint annuities is the sharing of pension rights between spouses. Preretirement transfers of
pension rights, either continuously or on divorce, can be thought of as an enforcement of
the implicit contract between husband and wife.

Some social security schemes have kept the survivor pension scheme. When the
state funds survivors’ pensions, the result is redistribution from the unmarried to the mar-
ried and from two-career families to one-career families, which get the same benefit for
only one contributive member. The survivor pension scheme gives incentives to wives to
stay at home or to work in the informal sector. In certain social security systems, women
who have worked in the labor market must give up their own pension when they receive
a widow’s pension. This situation greatly affects women’s incentive to work in the labor
market.

In Sweden, tax-financed widow’s pensions were abolished in 1990 for all women
born in 1945 and later." In Latin America, they were replaced by joint annuities, which are
a crucial feature of new pension systems in those countries. The guiding principle of the
Swedish economic policy is that all people should support themselves through paid work.
The Swedish female labor force participation rate is high by international standards, and
almost as many women work as men do. To facilitate participation in the labor market,
Swedish family policy provides subsidized child and elderly care. Joint annuities ensure
that family income is redistributed to support a partner who carries the burden of unpaid
domestic work when the main breadwinner passes away. The couple themselves—not
the state—becomes responsible for the surviving spouse’s pension. But benefits depend
on marriage and offer no support for the rising number of divorcees and single parents.
James’s chapter did not mention that derived rights may, nevertheless, act as work disin-
centives by encouraging reliance on family income.

Many DB pay-as-you-go (PAYG) schemes suffer from serious financing problems
that are the result of aging populations. In some countries, fertility has fallen below the
replacement level, which implies that returns on contributions to the public pension will be
very low or even negative. The PAYG scheme may be blamed for this problem. Because the
return on social security contributions depends on average fertility in the economy—and
not on individual fertilicy—there is a positive externality for members of society to have
children. Children are necessary for a sustainable pension system but raise the return to
their parents’ contributions by only a negligible fraction. The social security system might
drive down the number of children (Cigno and Rosati 1996; Cigno, Casolaro, and Rosati
2000). So in NDC plans, one can argue that parents should be entitled to some support
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for giving birth to and raising children, regardless of their income. Provisions for direct
compensation for parenting work—through a system of pension credits—target people
who take time out of the paid labor market. But subsidies create disincentives to work,
which James criticizes. The disincentives are fewer, however, when there is no requirement
to give up paid work to receive the subsidy. This approach is used in the Swedish NDC
pension. Credits for child care are provided until the youngest child is four years old (with
a maximum of four years per child), irrespective of previous income and with no require-
ment to give up work. The credits can be apportioned to either the mother or the father.

The provision of basic pensions—independent of previous income—ensures a social
safety net for the old, particularly those with low lifetime income. To provide for income
security, the benefit formula could be flat and means tested or could provide a minimum
pension guarantee. James prefers the flat pension because it is the least distortionary safety
net. But it is also the most costly. Means-tested benefits can be more directly targeted
toward those in need, but then women are more exposed to marginal effects and would
get only a low, if any, rate of return on additional effort in the labor market. The mini-
mum pension guarantee (top-up to a main benefit) is a version of a means-tested benefit
in which only the individual’s own pension counts as “means.” A minimum pension guar-
antee does not discourage voluntary personal savings when an individual is young and
transfers from members of the extended family when the individual is old, in contrast to
a traditional means test. But it could have the effect of excluding some women from the
labor market.

James questions the Swedish guaranteed minimum pension: why not keep the old
flat benefit (paid to all irrespective of previous labor market experience)? I think this ques-
tion is based on a misunderstanding. Even in the old Swedish system, a universal flat basic
pension of reasonable standard for the very poor was considered to be too costly. And so
the basic pension consisted of a portion independent of income and a portion that was
a special pension-tested supplement for those with a low or no income-related public
pension—the old ATP (Allmin tilliggspension, or general supplementary pension) ben-
efit. If the ATP became less than the maximal special pension supplement, then the pen-
sion was topped up so that the ATP and the special supplement together amounted to the
maximal pension supplement. Thus, the income-related ATP was reduced by an amount
equal to the pension supplement that a person missed out on. This plan created negative
incentives for labor supply in the lower part of the income distribution (mostly women)
(Stahlberg et al. 20006).

If the growth rate is positive, it is especially important for women to have a scheme
with some form of wage indexation. Because women have a longer retirement period,
price indexation makes them fall behind the working generation’s standard of living to a
greater extent than men do. Benign thinking would suggest that pensioners should enjoy
a higher standard of living as a result of ongoing productivity increases. In reality, such
a policy may turn out to be excessively costly in a situation with an aging (and even
declining) population. James sets out certain indexation designs to provide for the oldest
old—designs that do not change the expected present value of total benefits but only the
time stream of expected benefits. James claims that women in Sweden would have gained
if Sweden had chosen a lower imputed interest rate in its annuity calculations, which
implies a smaller initial pension and a subsequently larger adjustment for wage growth.
But this approach might not have increased the rate of return to women’s contributions.
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In addition, in Sweden, with means-tested care for the elderly, the old women’s gain from
wage indexation would result in increased contributions for elderly care.

Finally, I would suggest a different measure: enable women to build their own ade-
quate standard pensions. Countries could introduce policy reforms that make it easier for
women to acquire education and paid work. Publicly subsidized parental leave and good-
quality child care can facilitate participation in pension plans and access to resources in
later life. Such policies can also provide a measure of support for single parents.

Note

1. This change to the NDC scheme has not generally meant that widows have suffered. What is
unusual about the situation in Sweden is that practically all employees are covered by collec-
tive agreement insurance schemes in which the mandate is not a legal requirement imposed
by the state but is the result of contractual agreements between labor unions and employers’
association. A// people working for an employer that signed a collective agreement—not just
union members—automatically have the coverage that was agreed on. The collective agreement
schemes contain widows’ and widowers™ pensions and bear a substantial part of total income
security. But there are big differences in survivors pensions among various sectors (Stahlberg
20006).
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CHAPTER 11

To Share or Not to Share:
That Is the Question

Anna Klerby, Bo Larsson, and Edward Palmer

One of the main models now considered by countries contemplating pension reform is
nonfinancial (notional) defined contribution (NDC). NDC is an individual account
scheme that combines pay-as-you-go financing with an individual lifetime account struc-
ture. Individuals or employers on their behalf pay a fixed percentage of the individual’s
income as contributions. Contributions are noted on individual accounts, but the con-
tributions are actually used to pay the benefits of current pensioners. The balance on the
individual’s account and the life expectancy of the individual’s cohort at retirement deter-
mine the value of his or her lifetime benefit.

The fundamental purpose of a public mandatory pension system is to prevent poverty
in old age. Beyond that goal, many countries aspire to structure their mandatory system
to provide an adequate standard of living in old age, at least for the average worker. Many
systems aspire to go beyond this objective and provide the main earnings-related benefit
for all workers. This chapter focuses on two issues inherent in achieving these results.

The first issue is structural labor market barriers for women in comparison with men,
which can result in women not earning sufficient market income to receive an adequate
pension in their own right. Because they typically earn less market income and on average
outlive their husbands by many years, women are more likely than men to suffer poverty
in old age. The second issue is the loss of economies of scale in consumption when one of
the partners dies. In principle, either the female or male partner can be the insured survi-
vor, but in practice, females are much more likely to end up in this situation.

In the traditional defined benefit (DB) context of pay-as-you-go national pension
schemes, the surviving spouse’s loss of income because of the death of the other spouse
has typically been covered by a survivor benefit. This is also largely true of a number of
prefunded financial schemes (James, Cox Edwards, and Wong 2003; Jefferson 2009; see
also chapter 10 in this volume). As it usually takes form in pay-as-you-go DB schemes,
which are the traditional national pension schemes, this mechanism has two principal
drawbacks. First, the public mandate taxes singles to subsidize couples. Second, if the
mechanism is designed to provide long-term coverage of the survivor before the normal
retirement age, it can reduce the incentive for the survivor to retain or seek work after
the death of a spouse. For a younger survivor, a lifelong survivor benefit can become the
entrance into lifelong poverty.

Anna Klerby is a PhD student at Dalarna University. Bo Larsson is assistant professor at Stockholm
University. Edward Palmer is professor emeritus of social insurance economics at Uppsala University
and senior adviser at the Swedish Social Insurance Agency.
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Therefore, one needs to think beyond the construction of the traditional survivor
benefit in pension design. This chapter argues that the alternative lies in sharing pension
rights; the rationale for sharing accounts is fundamentally related to (a) the structural
implications of the gender distribution of labor between market and nonmarket work and
(b) gender differences in remuneration for market work. The underlying structural char-
acteristics of both developing and developed economies are typically such that women are
less likely to have market employment to the same extent as men and that the remunera-
tion for the market work they perform will be lower. The difference between developed and
developing economies is merely a difference in degree. The overall picture is that women
contribute less than men to an earnings-related pension scheme during their working-age
years and, as a result, receive a lower pension. This is, in fact, a systematic risk. This chap-
ter begins by citing clear evidence in support of the hypothesis that this systematic risk is
a result of reigning social institutions." Because the risk is systematic, individual women
should not be responsible for rectifying this situation on their own. Instead, this risk pro-
vides one of two strong reasons for partners to share individual pension rights.

A second important reason for sharing is that spouses or partners used to sharing
consumption before old age may prefer to retain the same level of per capita consumption
in old age even after the death of their spouse. This rationale underlies joint annuities.
Joint annuities make possible the sharing of accounts at or after retirement. Moreover,
from the societal point of view, joint annuities have the advantage that they do not involve
third-party transfers, unlike the usual convention of using survivor benefits in mandatory
pay-as-you-go schemes. NDC accounts are particularly suited for both sharing of pension
rights during working years and formation of joint annuities with retirement.

This chapter begins with an overview of worldwide data to set the stage. Then, using
data from Sweden, it analyzes how structurally based differences between women’s and
men’s pensions can be eliminated through pension system design. The relevant mecha-
nisms to achieve a more equitable distribution of rights are sharing of pension rights, con-
tracting joint annuities, or both. The chapter presents strong support in favor of the claim
that policy makers should consider mandating shared pension rights and joint annuities
on the basis of the conclusion that the overall poorer outcomes for women result largely
from systematic cultural factors and not individual behavior.

The next section presents the structural and economies-of-scale arguments for
sharing accounts between partners and basic structure of joint annuities. Thereafter, the
chapter takes up the question of why joint annuities, even in a country like Sweden,
with near economic gender equality, can be preferable for partners concerned about the
consumption standard of the surviving partner in old age. The empirical analysis shows
how joint annuities would reduce the money paid on guarantee benefits, which arguably
is an acceptable outcome, because with a constant budget, it frees some pension money
for other uses, including other uses within the pension system, such as financing more
extensive child-care credits.

Structural Issues and the Economics of Pensions

The following sections discuss how the structural characteristics of societies influence
the outcomes of the pension system. They focus on education, workforce participation,
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distribution and valuation of formal and informal work, earnings differences for market
work, and consequences for couples when a spouse or cohabitant dies.

SOCIAL STRUCTURES AND PENSION OUTCOMES

Probably the greatest misinterpretation of the unequal pension outcomes between women
and men is the belief that the result reflects a lack of work incentives for women. In fact,
women work as much as or more than men; however, only a share of all production in
society takes place in the paid, formal labor force, where it can be valued and provide a
basis for pension rights. For example, in Sweden, one of the leading countries in gender
equality, time-use surveys show that men and women work the same number of hours,
but women devote half their time to unpaid work, whereas men devote one-third of their
time to unpaid and two-thirds to paid work (Statistics Sweden 2010). This general pattern
results in gender differences in the level of contributions and affects the relative size of
men’s and women’s pensions in all countries.

According to Hausmann, Tyson, and Zahidi’s (2009) Global Gender Gap Report,
women participate in the official labor force to a lesser extent than men in almost all
countries (figure 11.1). In a significant number of countries, women’s participation is
well below 50 percent of men’s. Note that these figures say nothing about the difference
in hours worked per person between men and women; they only address the number of
women and men in formal work at least sometime during a year. If data on hours worked
per year were available, they would undoubtedly show an even more skewed distribution.

The relative position of countries in figure 11.1 reflects in part where a country is in
the transition from an informal to a formal market economy. Small-scale agriculture and
trade activities account for a considerable portion of the informal work of both genders,
but men in the rural setting are more likely to have market work than are women because
women are “bound” to the home during a large portion of their working years to provide

FIGURE 11.1 Global gender gap in labor force participation, 2009
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care services (child care, care of the elderly, and so on). This situation provides one of
the important explanations of why the informal sector is a large sector in any developing
economy and why women are by far the largest suppliers of labor in this sector. In more
developed countries, welfare services are provided to a larger extent as a market activity,
and in these countries, women’s labor force participation is considerably higher. More
generally, workforce participation is determined by structural opportunities and only
thereafter by individual choices.

Access to education is the primary determinant of opportunity; it is also an impor-
tant determinant of whether people seek market work and of what wage they can com-
mand when they do have work. In a large number of countries, boys receive more years
of schooling than girls do; however, in increasingly more countries, the trend is toward
providing both boys and girls at least primary education (Hausmann, Tyson, and Zahidi
2009). The main barriers to access to education for girls derive from cultural and reli-
gious traditions, other value systems, and lack of family resources. Because of high costs
of schooling and scarce family resources, families give priority to a son’s rather than a
daughter’s education. But even practical factors, such as lack of functional sanitation, lack
of access to clean water, or an unsafe journey to school, will prevent girls from attending
school when boys likely still will attend. In addition to increasing market work equality,
access to schooling leads to lower fertility and increased survival of both mothers and chil-
dren, because educated women tend more often to focus on the well-being of the family
and children’s education than do equally educated fathers (Hausmann, Tyson, and Zahidi
2009). All of these structural factors lie behind the differences in opportunities for boys
and girls and their economic outcomes later in life.

Although access to education is an important precondition, it is necessary but
not sufficient in itself to reduce workforce participation differences or to eradicate the
lower lifetime earnings of women compared to men. This conclusion is confirmed by
the finding that women’s educational attainment has surpassed that of men in 20 of the
30 member states of the Organisation for Economic Co-operation and Development
(OECD), yet the gender wage gap appears to increase with the education level (OECD
2011). The development of earnings over the life cycle reflects the structural differ-
ences in education, labor market participation, and career opportunities. In a market
economy, one expects to find idiosyncratic differences attributable to different human
capital endowments, such as genetic human capital, education, and individual health.
However, for example, the Human Development Index shows that women’s estimated
earned income as a share of men’s reaches a maximum of 77 percent in the country with
the most gender equality, which is Norway (UNDP 2007).

The literature abounds, however, with examples of gender differences that are not
related to educational attainment, working experience, or any measurable factor other
than gender.” Welfare systems in some OECD countries attempt to compensate for the
uneven share of child care in the home with transfers directly in conjunction with both
childbirth and child care in the early years, and a number of countries give pension credits
for this time (see chapter 12 in this volume). Career earnings differences between men and
women that arise from the birth of a first child are nevertheless significant even in coun-
tries where gender equality is highest (Sigle-Rushton and Waldfogel 2007).

Finally, differences in gender longevity constitute a systematic, in addition to an
idiosyncratic, effect. As a group, women live longer than men in practically all countries
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(UN 2007), which is why women are the most likely survivors in a partnership. This fact
combined with the structural fact that partnerships usually consist of 2 woman and an
older man means that a wife can be expected to outlive her husband beyond the difference
attributable to gender-specific longevity.

In sum, one must distinguish between (a) inequalities with their roots in social
structural institutions or systematic differences and (b) inequalities with idiosyncratic ori-
gin, such as individual differences because of choice, for example, regarding the content
or level of education. For the very same reasons that one can justify state intervention in
the area of pensions—short-sighted individual behavior and, more generally, failure to
act on the need to make provision for one’s old age—one can argue that the state should
intervene with policy designed to compensate for the effect of structural deficiencies.

ECONOMIES OF SCALE

Because of economies of scale, two adults can live together less expensively than each can
live alone. This feature is reflected in national income equivalence scales that are con-
structed on the basis of typical consumption baskets for households with different compo-
sitions of adults and children. Whereas the first adult in a household has a weight of one
(100 percent, or 100 units of a currency for a given standard of living), the second and all
additional adults (and children) benefit from economies of scale in sharing consumption
expenses. This weight may vary between countries. If a weight of 60 percent is used for the
second adult, two adults living together need only 160 units of a currency rather than the
200 units for the corresponding two consumption baskets if the two lived separately.

If two adults are identical with regard to income (i.e., each contributes to household
income with 100 units), then the equivalence-scale weighted income of each is 100/160
or 0.625. To retain the per capita living standard they had as partners, if one of the
partners were to die, each on his or her own would require an income equivalent to
62.5 percent of their joint income, based on a weight of 0.6 for the second adult. As
utility-maximizing consumers governed by the life-cycle model of consumption and sav-
ing, these individuals would attempt to arrange their joint economic lives to achieve a
constant stream of consumption in the event of the partner’s death, which then would
require at least 62.5 percent, rather than 50 percent, of joint income. Because spouses
die on different occasions, even if they are identical in all other respects—including life
expectancy at retirement—room exists for insurance against the risk of losing the econo-
mies of scale of living as a couple.

In sum, regardless of one’s opinion on gender issues, economies of scale are reason
enough to argue for joint annuities in pension systems.

Tackling the Structural Problems

Together with providing pension rights to people (mainly women) in conjunction with
childbirth and care of relatives with disabilities, the most significant tool available to
policy makers to offset the structural imbalances discussed here is account sharing. The
point of departure is that the burden of offsetting the structural imbalances in society
should not be made the responsibility of the groups whose individual choices and out-
comes are restricted by structural factors. Instead, such structural problems constitute a
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legitimate reason for the state to intervene with a rule that redistributes pension rights
within partnerships with the aim of compensating for the effects of structural restrictions
on outcomes.

THE THEORETICAL UNDERPINNINGS OF SHARING

Partners may want to share accounts for many reasons. To begin with, adults who live
together, as spouses or cohabitants, and who share their earnings on a daily basis for many
years prior to retirement may want to share their claims on future retirement income as
well. This motive can govern behavior, irrespective of age. In addition, spouses may have
an altruistic concern for the consumption of the surviving partner in old age (Becker
1973, 1974, 1981). If partners have similar preferences and attitudes toward risk, but one
of them has higher earnings, it follows that if the partner with higher income is altruistic,
he or she will want to transfer lifetime resources to the partner with lower resources.

However, no clear evidence exists that altruism is a dominant characteristic of
real-world families (e.g., Pollak 1985; Bergmann 1995; Woolley 1996; Ferber 2003). In
fact, much of the literature in this area stresses the role of conflicting interests and bar-
gaining. If altruism prevails, why is it that a large percentage of very elderly, widowed,
or formerly married women in developed countries live in relative poverty (e.g., Zaidi
2010)? This finding clearly originates from an uneven sharing of lifetime income
between spouses.

Absence of altruism is not the only reason couples do not make private provisions
for a surviving spouse. How people discount the future also affects economic outcomes.
Sharing of family income in general and pension rights in particular must be seen in
the context of both the short run and the long run. In the short run, short-sightedness
may reign sovereign over rational long-term economic decisions. This possibility raises the
question of whether the paternalistic policy maker should consider mandatory rather than
voluntary sharing of pension rights to secure a better long-term outcome for the partner
working less in the formal sector—generally, the woman. Finally, even where women’s
supply of labor is approaching that of men, the traditional model is being challenged as
other family constellations, such as partnerships without marriage, emerge and as divorce
becomes more frequent.

The latter is an argument for sharing pension rights. By sharing pension rights during
working years, individuals not only share their current consumption but also their claims
on future consumption. In a pay-as-you-go setting, such as NDC, this wealth becomes
liquid in the form of a future stream of yearly pension payments. If partners were identi-
cal in terms of earnings, contributions, and life expectancy at retirement, both would get
the same benefit amount per year in an (N)DC scheme. Because of economies of scale
enjoyed when both were alive, this amount is not sufficient for a single person to maintain
the same per capita standard of living when living alone as he or she enjoyed while living
as a couple. With a joint annuity, consumption can be reshuffled from years when both
spouses are alive and live together to the remaining years of the surviving spouse. The
financial consequences of this situation are explained in greater detail in a separate section
later in this chapter.

The major alternative to (a) account sharing and (b) accounts or a joint annu-
ity is a spousal or survivor benefit. The survivor benefit originated in DB schemes in
times when the household economy in developed countries was based on the work of
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a single (male) family breadwinner. However, as people born in the mid-1940s reached
workforce entry age in the late 1960s, women’s labor force participation began to closely
resemble that of men. For example, the U.S. survivor benefit has been the object of
criticism from the 1970s, when a critical report from the U.S. Department of Health,
Education, and Welfare (1979) was published. Since then, critics have focused on the
deficiencies of the U.S. spousal and survivor benefits with respect to equity, adequacy,
and efficiency (e.g., Burkhauser and Holden 1982; Favreault, Sanmartino, and Steuerle
2002; Favreault and Steuerle 2007). To begin with, traditional DB survivor benefits can
be strongly questioned on the basis of equity. With respect to the structure of the U.S.
system, it is far from obvious why men and women who were never married or had
only a short marriage career should transfer money to couples or single (but previously
married) persons with a marriage career of at least X (in the United States, 10) years.
The options are (a) sharing accounts prior to retirement, which creates an annuity based
on shared income during the individuals’ working lives, and subscribing to an annuity
at retirement, or (b) simply retaining individual accounts until retirement and, at that
time, converting those accounts into a joint annuity. These options can be either man-
datory or voluntary, the relative advantages and disadvantages of which are discussed
later in this chapter.

Second, as argued in a preceding section, the typical survivor benefit may not be
adequate to keep the survivor out of poverty, especially for low-income partners, because a
single person cannot enjoy the economies of scale enjoyed by couples. Joint annuities can
be designed specifically to accommodate the need to leave more than half of joint income
to the survivor.

Third, the traditional DB survivor benefit may reduce the incentive for working-age
women to work. Using this reasoning, one can argue to reform the U.S. system, first by
replacing spousal benefits available before retirement with child-care credits in conjunc-
tion with childbirth credits for @// parents, and second by replacing survivor benefits with
account sharing (Ferber, Simpson, and Rouillon 2006). Alternatively, one can argue that
sharing gives the surviving spouse, usually a woman, a higher incentive to reduce labor
force participation or completely exit the labor market if she receives a payout during
working years. Favreault and Steuerle (2007) have recently run simulations using micro-
data from the U.S. social security database and found that sharing earnings reduces female
poverty only when combined with a self-financed survivor benefit, similar to the joint
annuity discussed here and examined in the next section for Sweden.

Finally, in addition to the structural factors already discussed, a time-consistency
aspect of decision making is important to bring into the picture. Lindh and Lundberg
(2008) argue that time inconsistency may cause individuals to make decisions today that
they will later regret, although they made these decisions with awareness of the future out-
come. This theory may explain why a large percentage of women choose professions and
occupations with lower earnings despite knowing that the lifetime outcome is lower earn-
ings and pensions. Both changing institutions over generations and time inconsistency in
decision making may thus together explain today’s large difference in the pension levels of
women and men observed all over the world. The outcome is, in either case, a structural
problem, and the pension system should be designed to accommodate these realities. To
this end, governments can use child-care credits, account sharing, and joint annuities to
counteract how structural factors affect pensions.
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ACCOUNT SHARING

The structure of NDC schemes is especially amenable to account sharing because account
sharing simply entails reallocating the values of two individual accounts between account
holders. Individual accounts can be shared at any time up to or even during retirement.
Even if one or both partners already have an annuity, it can be converted back to its capital
value, for example, to compute a joint annuity. In principle, partners can share accounts
or contract a joint annuity even after both have claimed their individual annuities.

In a voluntary system and in a society where the divorce rate is high, one would not
expect to find that people opt to share during their working careers. For the person with
higher earnings and earnings-related pension rights, the likelihood of losing considerable
future consumption is certain, because the person loses his or her own command over
consumption rights through sharing and even more by combining sharing with divorce.
This situation argues for mandatory sharing—but only from the viewpoint of the partner
who is the loser because of the structural factors discussed in the preceding sections. If
the structural argument presented here is used as the guiding welfare norm, mandatory
sharing of rights earned during a partnership would be the ideal system. In addition,
because of partners’ loss of economies of scale, mandatory sharing should in principle be
supplemented with at least a voluntary option to enter into a joint annuity contract at or
sometime after retirement.

In Europe, Switzerland seems to have gone furthest in creating gender equality in
pensions. Since 1997, women have been compensated with child-care credits amounting
to about 70 percent of the median wage for women in full-time employment and sharing
of earnings between spouses is mandatory (Ferber, Simpson, and Rouillon 2006). This
combination addresses the negative structural effects of pensions as well as the conse-
quences of divorce.

A potential advantage of sharing accounts on an annual basis throughout the work-
ing career is that it sheds light on the consequences of the unpaid work between the
spouses and creates a basis for informed negotiation within the family. One can also argue
that bringing the value of informal work to the table creates a stronger incentive for both
spouses to work in the formal sector and share more equally household and market activi-
ties. Sharing smaller amounts continuously may also present a less dramatic alternative
than combining wealth at a single moment in time.

Critics of pension rights sharing argue that sharing strengthens the incentive for
women to remain outside market work, providing less incentive to work toward their
own pension. This criticism could be seen in terms of the push-pull incentive framework
suggested by As (1962). Sharing can be seen as a force that contributes to “pushing” the
individuals into the formal labor market by making transparent the true opportunity cost
to the partner who has to share his or her pension rights when the other partner remains
outside the formal market. This mechanism that pushes people out would be even stron-
ger if shared pension rights were counterbalanced by a loss of a social pension or guarantee
that is tested against other pension income or other income in general.

For some individuals, there will be a trade-off at the margin between more mar-
ket work and the guarantee. Such a trade-off is especially likely for older workers with
weak formal work histories. For younger workers, the potential increments in pension
rights deriving from a full working career will surpass considerably the potential loss of the
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guarantee because of the longer forward-looking planning horizon. In addition, if work
itself creates social satisfaction, the “pulling” effect into the labor market may outweigh
the possible negative incentive of losing the guarantee.

Finally, it is worth mentioning that one reason one does not observe examples of
mandatory sharing on a wide scale may be that creating transitional rules for a country
that already has a mandatory nonsharing scheme may be difficult. In doing so, the policy
maker must consider whether—and, if so, how—to mandate sharing across the board.
For example, one can share retroactively for people who are spouses at the time of the
mandate. In principle, if the data exist, one can require retroactive sharing for people
already divorced at the time sharing is introduced, but this strategy may meet with some
opposition. In this respect, the paternalistic state that wishes to change norms will find
introducing mandatory sharing of rights much easier in a setting where no mandatory
public scheme has previously existed, such as cohort-based changes.

WELFARE ASPECTS OF SHARING

An elaborate analysis with weighting schemes for how individuals may perceive family
utility and how individual utility may adjust to reach some kind of optimal total util-
ity is outside the scope of this chapter. For purposes of discussion and the analysis to be
performed in the next section, a theoretical approach is adopted that assumes a simple
weighting scheme of the partners’ individual utility functions. The choice of a simple
weighting scheme reflects the current state of the art, which lacks an empirical foundation
on which to formulate an assumption; therefore, the choice is a simple function.

Utility, U, is assumed to be a function of consumption derived from one’s own and
one’s spouse’s pension rights. The weighting scheme is as follows:

U, w) = Ulw) + 3 Ulw,),

where ¥ weights the utility from spouse pension wealth—that is, the discounted expected
flow of pension (annuity) payments. The expected value of payments is known for any
given discount factor or, in an NDC scheme, internal rate of return and life expectancy
factor used in computing the two annuities. For simplicity, the individuals in question are
assumed to have no other form of wealth or income, and they have similar preferences
and risk aversion, which justifies using the same utility function for each. Unless an agent
is experiencing extreme levels of satisfaction from altruistic acts, y should typically be a
number larger than 1. If individuals are indifferent vis-d-vis the other partner’s utility,
theny = 1.

The result of sharing pensions between individuals 7 and ; is the sum of utilities—
that is, a family utility average, illustrated in figure 11.2, where the log of the average is
multiplied by 2. Thus, the utility of each is half the rozal/ gain from sharing (i.e., half the
outer boundary).

Inspection of figure 11.2 shows that the couple’s utility measured using those
assumptions clearly favors sharing. Even if each partner in the couple enters into the con-
tract with the same level of resources at the outset, is from the same birth cohort (with
the same unisex life expectancy), and converts her or his NDC pension capital into a
joint annuity at exactly the same time, one of the individuals will inevitably die before the
other. The surviving partner receives more income and consumption and, hence, higher
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FIGURE 11.2 The effect of sharing pensions hetween individuals iand j

half the gain from sharing

utility
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pension

SOURCE: Author’s representation.

utility by sharing. However, in practice, one individual’s capital balance will be greater on
entering into the contract, and if the lower-income individual, usually the female, is the
survivor, the individual gain is even greater.

Inevitably, the total resources of one of the partners in the couple are lowered by
sharing, which means a Pareto improvement in two-person welfare, or consequently
in total welfare, will not occur. This is so despite the relatively small utility loss for the
“wealthier” or higher-income partner and the relatively large utility gain for the “poorer”
or lower-income partner. In a country with a progressive or relatively high marginal tax
starting at a fairly low level, an after-tax income gain may even occur for a couple if the
higher-income partner’s taxes decrease by more than the increase in the lower-income
partner’s taxes.” However, even in this special case, in terms of individual utility, there
is no Pareto improvement because one of the partners will, in fact, still receive a lower
amount with sharing.

JOINT ANNUITIES

What might shared pension rights through a joint annuity look like in practice? Table 11.1
illustrates this situation, showing the computation of joint annuities with varying assump-
tions about the relative ages, income (account balances), and, hence, pensions of two part-
ners entering into an annuity agreement. Life expectancy estimates have been used from
the actuarial tables for Sweden provided by the Swedish Association of Insurers (Sveriges
Forsikringstérbund 2008). The annuity divisors are all computed using life expectancy
estimates from these tables and an assumed discount rate of 2 percent, which, in fact, is
close to the NDC front-loading rates of return of 1.5 and 1.6 percent used in Italy and
Sweden, respectively. Table 11.1 provides a simple example of what sharing of account
balances through joint annuities could look like in practice.

Table 11.1 indicates the effect of contracting a joint annuity on the income of part-
ners (a) during the time both are alive and (b) after the death of a partner. In the simple
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TABLE 11.1 Hllustration of annuity payments with a joint annuity

Both partners are 65 years old

Age: P1 (years)

Age: P2 (years)

Capital balance P1 + P2

P1’s individual capital

P2’s individual capital

Account balance ratio: P1/(P1 + P2)
Joint annuity P1 + P2

P1’s individual pension

P2’s individual pension

Pension for P1 + P2

Divisor P1

Divisor P2

Divisor for first death

Divisor for second death

Remaining life expectancy P1 (years)
Remaining life expectancy P2 (years)
Years to first death

Years to second death

1)

65

65
2,000,000
1,000,000
1,000,000
0.5
99,341
59,565
59,565
119,130
16.79
16.79
13.44
20.13
21.24
21.24
16.25
26.23

Unisex life expectancy

@ @)

65 65

65 65
1,500,000 1,200,000
1,000,000 1,000,000
500,000 200,000
0.67 0.83
74,506 59,605
59,565 59,565
29,783 11,913
89,348 71,478
16.79 16.79
16.79 16.79
13.44 13.44
20.13 20.13
21.24 21.24
21.24 21.24
16.25 16.25
26.23 26.23

(4)

65

65
2,000,000
1,000,000
1,000,000
0.5
99,188
63,550
56,207
119,757
15.74
17.79
13.36
20.16
19.61
22.79
16.13
26.27

Single-sex life expectancy

()

65

65
1,500,000
1,000,000
500,000
0.67
74,391
63,550
28,103
91,653
15.74
17.79
13.36
20.16
19.61
22.79
16.13
26.27

(continued next page)

(6)

65

65
1,200,000
1,000,000
200,000
0.83
59,513
63,550
11,241
74,791
15.74
17.79
13.36
20.16
19.61
22.79
16.13
26.27
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TABLE 11.1 Hlustration of annuity payments with a joint annuity (continued)

(1)

Male is 69 and female is 61 years old

Age: P1 (years) 69
Age: P2 (years) 61
Capital balance P1 + P2 2,000,000
P1’s individual capital 1,000,000
P2’s individual capital 1,000,000
Account balance ratio: P1/(P1 + P2) 0.5
Joint annuity P1 + P2 97, 191
P1’s individual pension 52, 863
P2’s individual pension 68, 410
Pension for P1 + P2 121, 272
Divisor P1 18.92
Divisor P2 14.62
Divisor for first death 12.96
Divisor for second death 20.58
Remaining life expectancy P1 (years) 24.67
Remaining life expectancy P2 (years) 17.95
Years to first death 15.56
Years to second death 27.06

SOURCE: Authors’ calculations based on life expectancy data from Sveriges Forsékringsférbund 2008.

Unisex life expectancy

@

69

61
1,500,000
1,000,000
500,000
0.67
72,893
52,863
34,205
87,067
18.92
14.62
12.96
20.58
24.67
17.95
15.56
27.06

@)

69

61
1,200,000
1,000,000
200,000
0.83
58,314
52,863
13,682
66,545
18.92
14.62
12.96
20.58
24.67
17.95
15.56
27.06

@

69

61
2,000,000
1,000,000
1,000,000
0.5
95,169
73,678
50,199
123,877
13.57
19.92
12.48
21.02
16.43
26.32
14.89
27.86

NOTE: P1 = Person 1, a man; P2 = person 2, a woman. Individual capital on account and annuity values are expressed in Swedish kronor.

Single-sex life expectancy

(5)

69

61
1,500,000
1,000,000
500,000
0.67
71,377
73,678
25,099
98,777
13.57
19.92
12.48
21.02
16.43
26.32
14.89
27.86

(6)

69

61
1,200,000
1,000,000
200,000
0.83
57,102
73,678
10,040
83,718
13.57
19.92
12.48
21.02
16.43
26.32
14.89
27.86
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case of two people born in the same year who share their capital balances, each consist-
ing of 1 million currency units, the couple will, at the age of 65, live on a joint income
of 99,341 currency units per year with the joint annuity, compared with 119,130 if they
retain their individual benefits. The surviving spouse continues to receive 99,341 units
after the death of his or her partner. Of course, a factor can be introduced into the model
to reduce the scale of the joint benefit for the survivor and increase the amount available
to both during the years both are alive, or vice versa.

The example in table 11.1 illustrates the effect of using unisex life expectancy in
addition to the effect of sharing. In examples where both partners are the same age, using
unisex life expectancy transfers on average about 6 percent of total resources from a male
to a female partner, assuming men’s average higher contributions and the Swedish life
expectancy estimates used here. (The remaining life expectancy of men and women at age
65 is 19.61 years and 22.79 years, respectively.)

The examples with a large spread between the account balances of the partners indi-
cate the power of the joint annuity to maintain a high standard of living for the surviving
partner relative to what the couple enjoyed together. If there is a large age difference in the
retirement ages of the spouses, but the capital balance is the same, the overall effect is simi-
lar to the example in which the spouses are the same age. The reason for this outcome is
clear: in defined contribution schemes, for given values of life expectancy, the individual’s
and, hence, the couple’s capital balance determine the final outcome.

A Picture of Sharing, Using Sweden as the Example

This section attempts to quantify the potential effects from sharing in NDC schemes
using Sweden, which has no sharing, as the example. Sweden is particularly interesting
because it has a guarantee that tapers off gradually up to relatively high earning and pen-
sion levels (Chlon-Domirczak, Franco, and Palmer 2012), which is a unique situation
that does not characterize other NDC countries. Using Sweden as the example also gives
an indication of what the outcome of sharing might look like even for a country with
near equality in the labor force participation of men and women and with a very compact
income distribution. The results are given without the guarantee, and the effect of the
guarantee is then estimated.

The database used is Statistics Sweden’s LISA database.” The version of LISA used
contains annual data on all Swedes older than 16 years of age from 1990 to 2007. The
LISA database does not have the NDC account values of individuals, however. Instead, in
this study, account values are imputed by using the actual cohort pension divisor and mul-
tiplying it by the yearly flow of pension. For this study, account values have been created
for pensioners to recompute pensions as joint annuities, by creating the present capital
value of the expected lifetime stream of benefits using official life expectancy estimates.
The accounts of spouses and partners are then combined and converted to joint annuities.
This analysis first looks at the income of females relative to males.

INCOME AND PENSION INEQUALITY AMONG SWEDISH SPOUSES

Figure 11.3 shows the ratio of female-to-male partner’s income between 1995 and 2007¢
for two groups of couples, both consisting of married people and cohabitants with or



52 NONFINANCIAL DEFINED CONTRIBUTION PENSION SCHEMES IN A CHANGING PENSION WORLD, VOL. 2

FIGURE 11.3 Comparison of male and female income, 1995-2007
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SOURCE: Authors’ calculations based on data from LISA, Statistics Sweden’s longitudinal integration database for health
insurance and labor market studies.

NOTE: Panel a shows the ratio of female-to-male income from pensions and other sources for couples when both draw a
public pension. Panel b shows the ratio of female-to-male spouse income given that neither draws on a public pension.
The earliest possible age to draw on a public pension is 61 years (60 years until 2001).

without children. The first group is people of retirement age, defined as people who draw
a public pension. The earliest possible age at which an individual can claim a public pen-
sion in Sweden is 61, with no upper bound on how long one can wait to claim a pension.
The second group is people of preretirement age, defined as those who do not draw a
public pension. Figure 11.3 shows that gender-based income differences for couples who
have not retired is greater than for the group that has. To a large extent, this difference can
be attributed to the high level of the guaranteed pension and the child-care credits that
parents in Sweden receive for four years in combination with a childbirth credit (however,
in practice, mothers account for 80 percent of the credits and fathers 20 percent). Interest-
ingly, the ratio of female-to-male income for retired couples shows an upward trend, but
not in preretirement income. As already mentioned, the Swedish time-use survey implies
that this difference can be attributed to women’s average larger responsibility for unpaid
work in the household.

Figure 11.4 shows the ratio of female-to-male income—pensions and other
income—for couples when the oldest person in the couple is 70 years of age. For the
majority of couples in this group, the second partner in the couple is above 65 years of
age and draws a public pension. The situation for couples in which the oldest spouse is
70 years old, shown in figure 11.4, is similar to that of figure 11.3 for all couples if both
draw pensions.

Income inequality is greater in the first quartile for couples when the oldest is
70 years of age. In figure 11.4, the ratio of women’s to men’s income in the bottom quartile
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FIGURE 11.4 Ratio of female-to-male pension and income for is around 45 percent. (The
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less income inequality is
slightly stronger for couples
when the oldest is 70 years
of age than for the overall
group in figure 11.3. In
third-quartile couples, women’s share of pension and income rises from less than 0.8 to
0.9 between 1995 and 2007. In the 12-year period depicted in figure 11.4, the share of
women with long careers increases, which in turn lowers the income inequality within
couples.

The distribution of the men and women in a couple in which the oldest partner is
70 years old is shown in figure 11.5. Panel a shows the women’s ages when the husband
is 70, and panel b shows the men’s ages when the wife is 70. More than two-thirds of
the 70-year-old men have a partner who is between 65 and 70 years of age. The share of
70-year-old men with partners older than 64 has also been increasing over the years. The
usual age difference is still relatively substantial, which means a large percentage of women
are at risk of losing economies of scale as a single survivor in old age not only because they
live longer but also because they are younger than their spouse.

SOURCE: Authors’ calculations based on data from LISA, Statistics Sweden’s
longitudinal integration database for health insurance and labor market studies.

DIVORCED OR WIDOWED SPOUSES

In the theoretical “Beckerian world,” one would assume that even divorce is covered by
altruism. However, in the real world, where people do divorce, the concept of one altru-
istic family earner can be even more strongly questioned, as already discussed. Moreover,
practically no public pension system currently allows a division of pension rights. This
situation increases the likelihood that the burden of caring for widows and low-pension
divorcees in old age will become an issue for national social policy. This section examines
the frequency of divorces and death of a spouse in the Swedish data. The divorce rates
during the period from 1997 to 2007 for those who were married in 1995 are displayed
in panel a of figure 11.6. In panel b of figure 11.6, the ratio of women’s to men’s pensions
and possible other income is computed for retired couples.
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FIGURE 11.5 Age distribution of men and women in a couple when the oldest partner is 70 years,
1995-2007

a. Density of woman’s age where b. Density of man’s age where
man is age 70 woman is age 70
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SOURCE: Authors’ calculations based on data from LISA, Statistics Sweden'’s longitudinal integration database for health
insurance and labor market studies.

NOTE: Panel a shows the distribution of female spouses’ ages where the male spouse is 70 years old. Panel b shows the
distribution of the male spouses’ ages where the female spouse is 70 years old. The data are for the years 1995 to 2007
and for ages 51 to 70. Note that panel b has fewer persons because women marry or cohabit with younger men much less
commonly.

FIGURE 11.6 Effect of divorce on pension income, 1997-2007
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SOURCE: Authors’ calculations based on data from LISA, Statistics Sweden’s longitudinal integration database for health
insurance and labor market studies.

NOTE: Panel a shows divorce rates during 1997—-2007 for married couples in 1995. Panel b shows the ratio of women’s to
men’s pensions in the cohort of divorced couples.
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One of the more striking observations for the purposes of this chapter is that the
retired divorce at a much lower rate than the nonretired. Several explanations are plau-
sible. For example, the people who are together as they retire are those who seriously plan
to be together thereafter; also, older cohorts might be more likely than younger cohorts to
see a divorce as a personal failure. However, one cannot dismiss the possibility that those
who are retired may divorce less frequently because of the threat of financial distress: this
possibility can be seen as an economic trap for the lower-income partner—generally, the
woman. A woman’s desire to divorce from an unhealthy relationship may be prevented
by the risk of lowering her standard of living close to the subsistence level. Not shown in
figure 11.6 is that almost all retired people who divorce remarry—in fact, about the same
number as those who get divorced. People who are not retired are less likely to remarry;
roughly 5 percent of them remarry within the time span studied.

The ratio of women’s to men’s pensions in panel b of figure 11.6 reveals that divorced
women were about as poorly off in the early years as their married peers in figures 11.3
(panel a) and 11.4. Surviving women partners trend toward less inequality for the first
quartile and median, suggesting the relative preretirement earnings of women have been
increasing.

Figure 11.7 shows the total number of couples per year in which a spouse becomes
a survivor. In total, more than 30,000 persons became single every year in the period
examined because of the death of their spouse if they were married in 1995. More impor-
tant, panel a shows the number of retired people who became survivors, which is the
majority. Annually, more than 7 percent of retired people have a spouse who dies. Panel b of
figure 11.7 also makes clear that the majority of the widowed who are retired are women.

FIGURE 11.7 Number of spouses who outlive their partners each year in Sweden, 1996-2007
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SOURCE: Authors’ calculations based on data from LISA, Statistics Sweden’s longitudinal integration database for health
insurance and labor market studies.

NOTE: Panel a shows all survivors. Panel b shows those couples who were retired when one partner died.
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In panel a of figure 11.3, it was shown that, among retired couples, the median pension
of a woman is roughly 60 percent of her spouse’s.

Earlier, the concept of economies of scale for couples was presented and its poten-
tial effect examined. The data show that even in a country such as Sweden, in which a
high share of women are gainfully employed, a woman has a substantially lower level
of income (pension) than her spouse. Even with equal pensions, the survivor will need
62.5 percent—not 50 percent—of the total pension income to be as well off as before the
spouse’s death, simply owing to loss of economies of scale. Unless women who are wid-
owed have private solutions for their financial status or a spouse who has an occupational
scheme with a survivorship benefit, they are at risk of becoming worse off than before the
death because of the loss of the economies of scale described earlier.

This analysis clearly shows that there is a strong case for either sharing pension rights
or contracting joint annuities to counteract both the structural differences between men’s
and women’s earnings-based pensions and the loss of economies of scale after the death of
a spouse.

WHAT IF SWEDES SHARED?

This section investigates what would happen if all Swedish couples were required to share
their pensions with their partners. It uses data on all couples in which both partners drew
a public pension between 1995 and 2007. The analysis assumes that only the public pen-
sion is shared, leaving all private pension savings and occupational pensions untouched.

A simple tax rule, based on the approximate average rate of income taxation for 2009,
is used to computer after-tax benefits. The rule is that everyone pays a tax of 30 percent.
Thereafter, a marginal tax of 20 percent starts at the level of SKr 380,200 annually, with
an additional marginal tax of 5 percent for income above SKr 538,800. It is also assumed
that no tax is paid on income below SKr 42,400. This tax rule is used for all years for
which calculations are performed, regardless of the actual tax rule. Several different deduc-
tions can be made before taxes are calculated, but they are ignored because the purpose of
this exercise is to look at the relative effects from a change of policy, not the actual level of
new policy.

The outcomes of sharing of public pensions are shown in figures 11.8 through 11.10,
where the utilities are calculated with the naive function described previously, using a
value for gamma of 2. Because part of the public pension was tax free prior to 2003, this
part has been increased by the average tax between 1995 and 2002 to compensate for this
difference. Hence, there is a jump in the curves for those whose public pension was low-
ered the most because of sharing.

As expected, sharing negatively affects most of the men’s pension income. The
majority of men will also see a negative effect on their utility even if they value the spouse’s
income in the personal utility according to the naive utility function. The picture for
women is just the opposite. As already seen, on average, retired women have a lower pub-
lic pension than their spouses. Hence, with sharing, they receive more income on average
and see a gain in utility.

Women with the lowest pensions receive the largest relative transfers of income
when sharing is imposed. Note that before the introduction of the NDC scheme, women
accounted for the largest share of the prereform “tax-free” public pension. After the reform,
their gross guarantee benefit was increased and then taxed down to a level that was, in
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FIGURE 11.8 Men’s change in pension plus income and change in utility when sharing is imposed,
1995-2007
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SOURCE: Authors’ calculations based on data from LISA, Statistics Sweden’s longitudinal integration database for health
insurance and labor market studies.

NOTE: Only the public pension is shared; occupational pensions and all other income are not shared.

FIGURE 11.9 Women’s change in pension plus income and change in utility when sharing is
imposed, 1995-2007
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SOURCE: Authors’ calculations based on data from LISA, Statistics Sweden’s longitudinal integration database for health
insurance and labor market studies.

NOTE: Only the public pension is shared; occupational pensions and all other income are not shared.
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FIGURE 11.10 Tax revenues lost per person because of the decrease in men’s taxable pension
income to a lower tax bracket under sharing, 1995-2007
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SOURCE: Authors’ calculations based on data from LISA, Statistics Sweden’s longitudinal integration database for health
insurance and labor market studies.

principle, neutral compared with before the reform, thus explaining why the break in the
series occurs in the quartile receiving the most, whereas for men the break was for those
giving the most.

Figure 11.9 shows that women’s pensions increase considerably with sharing but
that the effect declines slightly with time. First-quartile men lose roughly 15 percent of
their income, whereas first-quartile women gain roughly 50 percent from sharing. Note
also that the female quartile gaining the least in utility still gains more than the men lose.
Figures 11.8 and 11.9 also show that gender inequality in the Swedish public pension is
diminishing over time, reflecting an increase in the equality of career earnings.

Some of the cushioning of the negative effect for those who are forced to give through
this mandatory sharing experiment is attributable to the marginal taxation rules. Sharing
results in some men falling from the 50 percent tax bracket to the 30 percent tax bracket
because of the income transfer to their spouses; hence, the government funds part of the
sharing scheme through a loss of tax revenues. Therefore, the actual result is not purely
a within-couple transfer. Of course, this effect can be offset by including the amount by
which sharing increases the pensions of low-income spouses above the level making them
eligible for a full or partial guarantee top-up. This factor decreases the cost of the guaran-
tee pension for the government.

Figure 11.10 shows the government’s cost per retired person, assuming that the
transfer does not decrease the recipient’s guaranteed pension. Between 1995 and 2007,
the tax loss per participant is SKr 180. If the transfer to the low-income spouse was also
subject to tax, which is likely, a substantial reduction would occur in government expen-
ditures on the guaranteed pension.” With Swedish tax rules, the introduction of manda-
tory sharing could be expected not to significantly affect government revenues, whereas it
would increase the welfare of older, widowed women considerably.



11. TO SHARE OR NOT TO SHARE: THAT IS THE QUESTION 59

JOINT ANNUITIES USING SWEDISH DATA

To show the idea of joint annuities in a practical way, the analysis in this section uses
microdata from Sweden. The pensions of the retired couples are converted to their under-
lying capital (account) values, using actual pension divisors for Sweden for the specified
cohorts. Roughly 1,600 couples form a constellation in which both partners were 65 years
old and both retired in 2006. Figure 11.11 presents a scatter plot of female and male pen-
sion capital. Generally, men have more pension capital than their wives have.

Couples’ total capital is shown in figure 11.12. The majority of couples have total
pension capital of between SKr 4 million and SKr 4.5 million. The distribution is rather
symmetric around the center but has a short right tail because of the ceiling on covered
earnings. The median share of men’s capital in relation to the couples’ total capital is
0.69. This group is roughly equal to the second column of the first example in table 11.1
but with considerably more joint capital than the 1.5 million currency units used in the
example there, assuming the currency unit is Swedish kronor.

Earlier discussion indicated how a surviving spouse would receive a lower standard
of living even if both in the couple had identical amounts of pension credits. In the
Swedish case, the surviving party would need 62.5 percent of the combined pension to
be economically as well off as before becoming a survivor. Were the couples to form joint
annuities in the spirit of table 11.1, the surviving spouse would be economically much
better off because the pension flow would be unchanged but would need to cover only one
individual’s consumption.

FIGURE 11.11 Notional capital for 1,600 Swedish spouses, hoth born in 1941 and retired at age 65
in 2006
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SOURCE: Authors’ calculations based on data from LISA, Statistics Sweden’s longitudinal integration database for health
insurance and labor market studies.

NOTE: Capital is derived from the amount of individual public pension payments (excluding the guarantee) and the actual
unisex life expectancy divisor for this birth cohort.
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FIGURE 11.12 Distribution of notional pension capital for Swedish spouses, born in 1941 and
retired at age 65 in 2006
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SOURCE: Authors’ calculations based on data from LISA, Statistics Sweden’s longitudinal integration database for health
insurance and labor market studies.

Table 11.2 presents calculations of joint annuities. The calculations are based on
unisex life expectancy and assume that the benefit for the surviving spouse needs to be
62.5 percent of the income enjoyed by the couple when both were alive. To eliminate
extreme instances in which one partner in a couple has all the capital, the numbers are
actually the average of the five couples below and above each point that is presented.
For this reason, the male and female capital does not add up to the couples’ capital; the
couples’ total capital is the actual number, and the gender numbers are the averages.

The total capital of the median couple is SKr 4.2 million. The woman’s average
share of total median capital was 41 percent, that is, the average of the median couple
and the 10 couples around them. The unisex divisor is 16.79 (table 11.1), which yields an
individual pension of SKr 148,000 for the men and SKr 102,000 for the women. If one
assumes that the survivor needs 62.5 percent of the combined pension to maintain the per
capita consumption each enjoyed when both were alive, the median survivor will need to
have SKr 157,000.

A total joint annuity would reduce the per person share of the total pension from
SKr 125,000 to SKr 104,500 while a couple. Moreover, if the spouse is widowed, the eco-
nomic standard would not be the benchmark SKr 157,000 but still SKr 209,000. Thus,
the spouse is economically much better off after being widowed than before. If one were
to use the 62.5 percent benchmark required to maintain economic status quo and only
“insure” away the economic risk of the person with lowest individual pension, a whole
new picture would emerge.

To ensure that the party with the lower pension will, if the spouse dies, obtain a
pension that is equivalent to 62.5 percent of the total pension, the average median couple
needs to buy a joint annuity for roughly half their capital. The individual pension will
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TABLE 11.2 Joint annuities for Swedish couples: Case 1

1st quartile Median Mean 3rd quartile
Capital balance P1 + P2 3,720,093 4,210,203 4,178,127 4,741,419
P1’s individual capital 2,296,187 2,489,788 2,520,258 2,843,932
P2’s individual capital 1,423,187 1,719,409 1,656,744 1,899,500
Account balance ratio: P1/(P1 + P2) 0.617 0.592 0.603 0.600
Joint annuity P1 + P2 184,779 209,123 207,530 235,509
P1’s individual pension 136,820 148,338 150,178 169,324
P2’s individual pension 84,768 102,444 98,693 113,099
Even split of individual pensions 110,794 125,391 124,435 141,212
62.5 percent of combined pension 138,492 156,738 155,544 176,515
Share of joint annuity 0.537 0.509 0.522 0.518
Man’s individual pension 63,323 72,841 71,732 81,605
Woman’s individual pension 39,232 50,305 47,140 54,507
Joint annuity amount 99,260 106,433 108,404 122,007

SOURCE: Authors’ calculations based on data from LISA, Statistics Sweden’s longitudinal integration database for health
insurance and labor market studies.

NOTE: P1 = person 1, a man; P2 = person 2, a woman. Both spouses were born in 1941, and both retired at age 65 in 2006.
Individual capital on account and annuity values are expressed in Swedish kronor.

fall to SKr 50,000 for the lower-pension spouse (in the empirical data, a woman), but the
joint annuity will be SKr 106,000, which together yield SKr 157,000, or 62.5 percent of
the total combined pension. For the individual with higher income, the individual pen-
sion would be SKr 179,000, which results in an economic “overcompensation” of close
to SKr 22,000. Note that this scenario is considerably closer to the target than both full
annuitization (SKr 209,000) and doing nothing (SKr 102,000). Compared to no annuity,
the consumption level is lowered by SKr 23,000 when the lowest pension is secured for
widowhood with a joint annuity. In contrast, it is lowered by SKr 42,000 in the case of a
joint annuity with all the capital.

Consider now a couple in which the man is 69 years old and the woman is 65.
If the man retired at 65, some of his capital will be used before the time to buy a joint
annuity. In this situation, the partners differ much less economically when they pur-
chase their joint annuity. Table 11.3 provides the same information as table 11.2 for
this case. The main difference compared to the example in which both spouses retired
at 65 years of age in 20006 is that because pension capital is almost equal, less joint
annuity is needed to insure the standard of living for the surviving spouse. Instead of
needing a share of joint annuity in excess of 50 percent, the share needed when men
have used up four years of capital is about 30 percent for the couples, regardless of
where they are in the distribution.
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TABLE 11.3 Joint annuities for Swedish couples: Case 2

1st quartile Median Mean 3rd quartile
Capital balance P1 + P2 2,834,132 3,236,509 3,201,867 3,685,461
P1’s individual capital 1,379,676 1,623,148 1,589,967 1,756,138
P2’s individual capital 1,454,233 1,613,482 1,611,614 1,928,676
Account balance ratio: P1/(P1 + P2) 0.487 0.502 0.497 0.477
Joint annuity P1 + P2 148,037 169,054 167,245 192,504
P1’s individual pension 82,184 96,681 94,714 104,619
P2’s individual pension 86,632 96,102 96,006 114,906
Even split of individual pensions 84,408 96,392 95,360 109,763
62.5 percent of combined pension 105,510 120,490 119,200 137,203
Share of joint annuity 0.307 0.334 0.326 0.287
Man’s individual pension 56,918 64,361 63,877 74,558
Woman’s individual pension 59,998 63,975 64,749 81,889
Joint annuity amount 45,512 56,514 54,451 55,314

SOURCE: Authors’ calculations based on data from LISA, Statistics Sweden’s longitudinal integration database for health
insurance and labor market studies.

NOTE: P1 = person 1, a man; P2 = person 2, a woman. The man is 69 years old; his wife is 65 years old. He has been
retired from age 65 when they contracted the joint annuity. Values are expressed in Swedish kronor.

Summary, Discussion, and Conclusions

This chapter describes why it is important for countries, in formulating their national
pension systems, to think beyond the construction of the traditional survivor benefit
in pension design. It argues that traditional pay-as-you-go survivor benefits are flawed
because they involve third-party transfers and, as designed by many countries, may pro-
vide a disincentive for older working women to remain in the labor force following the
death of a spouse.

The chapter argues that the alternative lies in sharing pension rights and that the
NDC structure is especially amenable to sharing. The chapter began by developing a
rationale for sharing. The first reason is embedded in the structural implications of the
gender distribution of labor between market and nonmarket work and gender differences
in remuneration for market work. The overall picture is that women contribute less than
men to an earnings-related pension scheme during their working-age years and as a result
receive a lower pension. This is a systematic risk that can be addressed through formation
of, for example, a pension policy. The important point is that this problem should not
be dealt with as an idiosyncratic risk and left to individual women to fix themselves. By
sharing pension rights during their working years, individuals share not only their current
consumption but also their claims on future consumption.

The second reason for sharing is that spouses or partners used to sharing consumption
may prefer to retain the same level of per capita consumption even after the death of their
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spouse. This is the rationale behind joint annuities, which allow couples to share accounts
at or after retirement. Both sharing and joint annuities have the great advantage that they
do not involve third-party transfers, compared to the usual convention of using survivor
benefits in mandatory pay-as-you-go schemes. In addition, sharing of pension rights com-
pensates women for nonmarket work in the home through an intrafamilial transfer.

This chapter illustrates empirically the economic effects of sharing of pension rights
and mandating joint annuities, using Swedish data. Generally, as is true all over the world,
men are older than their wives in Sweden, thus adding to the expected length of survivor-
ship of women, which is already significant because of the higher average longevity of
women. Sweden is among the top countries in terms of gender equality, as is reflected in
high female labor force participation and near equality of earnings in the same occupa-
tions. Nevertheless, as in other countries, Swedish women characteristically work fewer
hours and in lower-paid service professions. As a result, the male partner’s lifetime earn-
ings and, hence, NDC capital are much higher than his female partner’s. In the cohort
studied in this chapter, men’s NDC capital is almost 45 percent higher than women’s. The
result of this discrepancy is that many women will see their income in old age fall dramati-
cally with the death of their male spouse. This fact is one of the main reasons for relative
poverty in old age among women.

Using Sweden as an example, the chapter shows that sharing in the form of a joint
annuity that takes economies of scale in consumption into account would improve the
median pension of Swedish women who are born in 1941 and whose spouses are the same
age and retire at age 65, by over 50 percent on the death of their spouses. Hence, good rea-
son exists for Sweden to consider introducing sharing of pension rights and joint annuities
at retirement into its public NDC scheme.

Finally, the chapter considered the trade-off between the guarantees and the fiscal
effects of sharing. Generally, sharing will decrease expenditures on the general revenue—
financed guarantee benefit for pensioners. However, if a country has progressive income
tax rates, as Sweden does, the government will likely lose some tax revenues because shar-
ing decreases the taxable income of the spouse with the highest income—usually the male.
In the example from Sweden, this effect was not large, however. Generally, the effects on
the revenues of the government of (a) lowering guarantee expenditures and (b) decreasing
tax revenues will depend on country-specific features.

The argument for instituting voluntary sharing of pension rights through the cre-
ation of a joint annuity in conjunction with retirement has strong support from the analy-
ses of issues and empirical results for Sweden presented in this chapter. Sweden has an
especially compact earnings distribution compared with most countries, which implies
that sharing could be an even greater advantage for women in just about every other
country.

The general conclusion of this chapter, illustrated with the empirical analysis of
Sweden, is that a strong case exists for introducing mandatory sharing of pension rights
in conjunction with retirement, because such a system provides substantially improved
welfare for older women as they become widows without involving third-person transfers.
The case for sharing before retirement is founded on the premise that women are more
likely than men to spend their time performing nonmarket work for family purposes and
that sharing provides monetary compensation for this work in the form of enhanced con-
sumption during retirement.
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Notes

The authors are grateful to Bengt von Bahr of the Swedish Financial Supervisory Authority for
his assistance with actuarial calculations for joint annuities.

1. The term social institutions refers to traditions, social norms, and informal laws.

2. In Sweden, earnings of men and women with the same qualifications performing the same
work show an unexplained difference of approximately 6 percent (National Mediation Office
2011).

3. For example, in Sweden, a marginal tax rate of 20 percent is paid on income above
SKr 380,200 and an additional 5 percent on income above SKr 538,800 (in 2009). So for
some constellations of income, the couple’s total after-tax income could increase.

4. Note, however, that the distribution among Swedish pensioners has been broadening, reflect-
ing a similar trend among workers (Gustafsson, Johansson, and Palmer 2009).

5. Statistics Sweden’s longitudinal integration database for health insurance and labor market
studies is known as LISA for its Swedish acronym.

6. Note that starting in 2003, previously nontaxed guarantee benefits became taxable and the
benefits were increased by enough to neutralize the effect. This change in the data is corrected
by increasing the level of the guarantee in the years 1995 through 2002 by the compensation
for taxes that began in 2003 (34 percent).

7. In the Swedish fully funded financial defined contribution personal account scheme, sharing
is, in fact, already possible, because couples are allowed to give account values to their spouse.
To account for the likelihood of adverse selection, 8 percent of the rights are deducted when
given to the spouse. In 2006, only 0.25 percent of people, mainly men, chose to give away
their pension rights. Men predominantly give to their female spouse.
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CHAPTER 11
COMMENT

Elsa Fornero

Klerby, Larsson, and Palmer propose that in nonfinancial (notional) defined contribution

(NDC) schemes, couples should share pension accounts and stipulate, at retirement, a

joint annuity to be enjoyed in its entirety as long as one member of the couple is alive.

Furthermore, they recommend that these provisions be mandatory rather than voluntary.
The authors give the following rationales for their proposals:

* They rightly assume that family life brings about economies of scale, that these
economies of scale disappear at the death of one spouse (typically, the husband),
and that the survivor (usually, the wife) finds herself facing higher per capita
expenditures with a diminished income that is insufficient to maintain the life-
style the couple was used to.

* They consider women’s inequality a systematic risk and argue that the burden
should not be carried by women alone.

To correct this situation, they do not suggest a change in the pension formula to
make it more favorable to women or allowances of new pension credits or ad hoc increases
in benefits, which would amount to direct state redistribution of pension income in favor
of women. On the contrary, they advocate enhancing the insurance properties of the NDC
scheme within couples and consider risk sharing, not spousal benevolence, to be the appro-
priate solution. They argue that pension account sharing and joint annuities would increase
household welfare measured in terms of the average pension rights thus accorded to the
couple. Finally, they consider their proposal perfectly suitable also to present-day societies
in which marriage breakups and cohabitations are becoming more and more frequent.

I will certainly not dispute the general aim of this proposal, with which I am in
broad agreement. I will, however, put forth some caveats, particularly in regard to mak-
ing sharing of pension accounts and joint annuity compulsory features of NDC schemes.
First, however, a very brief description of the underlying motivation is in order (Fornero
and Monticone 2010).

In most countries, the economic well-being of elderly women still depends on their
role as spouses. Although the primary cause of this situation can be traced back to their
disadvantaged position in the labor market—typically characterized, as compared to
that of men, by lower participation rates, shorter working lives, and lower compensation
levels—a deeper motivation lies in the roles traditionally attributed to men and women in
society, with the latter regarded as the main providers of unpaid caring activities. Although
more evident in developing and emerging countries, significant differences persist in rich
countries, notwithstanding substantial cultural and legislative actions favoring greater
equality of opportunities.

Elsa Fornero is professor of economics at the University of Turin and scientific coordinator of
CeRP (Center for Research on Pensions and Welfare Systems). She is currently Italian minister of
welfare in the Monti government.
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Two different concerns arise in this respect: on the one hand, the recognition that
these activities should be more equally distributed between men and women and that the
right incentives for this purpose should be put in place poses a question of equal opportu-
nities; on the other hand, the social relevance of these activities, irrespective of who carries
them out, should be a sufficient motivation for acknowledging them (possibly through
contribution credits) in the accumulation of pension rights.

Whether pension systems should aim at redistributing income within cohorts,
from high- to low-income citizens, men and women alike, or whether—for con-
cerns about efficiency—they should leave the task to the fiscal system is somewhat
controversial. Certainly, if a pension system is conceived as an institution to prevent
poverty in old age (as clearly stated by Klerby, Larsson, and Palmer), some redistribu-
tion is not only inevitable but also desirable and should thus be properly designed (to
avoid the not infrequent, unjust situations of the past, with transfers from the poor to
the rich).

Since their creation, pension systems have adopted a view of the family centered
on the man’s role as breadwinner and on the woman’s as homemaker for the very reason
that women would, more likely than men, find themselves in poverty at an advanced age,
whether single or widowed, because they had spent all or most of their working years
performing unpaid activities that gave them no right to pension entitlements of their own.
The focus on the family had the advantage of providing insurance to family members who
had little or no command of income sources; thus, it functioned as a poverty prevention
mechanism.

At the core of family-based insurance mechanisms are derived rights—specifically
survivors’ benefits and benefits from pension sharing—awarded to women on the grounds
that they live longer than their spouses and do not have enough resources of their own to
finance their consumer needs. Even though quite effective in alleviating poverty among
elderly women, this kind of measure, by reducing incentives for women to work and to
invest in human capital and training, had the major drawback of reinforcing, or at least of
freezing, traditional gender roles within the family. Pension systems centered on the family
tend thus to reinforce the traditional gender roles.

The pension reforms of recent decades have pursued financial stability and have
tried to adjust to a situation in which men and women have begun to share tasks more
equally. The strengthening of financial sustainability has called for greater actuarial fair-
ness in the pension formulas, to be reached through a closer link between the benefit, on
the one hand, and the capitalized value of contributions and retirement age (and thus
expected longevity), on the other. This structure, in turn, has meant placing more empha-
sis on the insurance role of pension systems and on the individual, rather than the family,
as a unit of reference. The NDC scheme is the archetype of such transformations of social
security systems.

In a pure NDC scheme, based on individual pension accounts, redistribution is
practically nonexistent, so that each retiree receives the actuarial equivalent of the contri-
butions he or she paid during working life. Of course, poor working lives translate into
poor or inadequate pension levels to be dealt with outside the pension system, typically
through subsidies financed out of general taxation.

The emphasis on the individual as a single person, rather than as an entity in a fam-
ily context, stresses women’s role in the work market more than as wives or widows and
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avoids the paternalistic approach inherent in traditional defined benefit schemes. Clearly,
however, this reform has been enacted somewhat ahead of the necessary changes in the
labor market (as well as in society’s cultural attitudes) that should have accompanied it.
Indeed, although ultimately reducing women’s dependence on their spouse, the depar-
ture from a form of insurance that relied on the family to one centered on the individual
exposes women to a riskier proposition. Transitional issues, moreover, are very important
in this context. Not all women of the younger generations will be able to build careers
supporting an adequate pension level, given the family and social tasks they will still be
expected to perform, and older cohorts are likely to suffer most from reforms if not ade-
quately provided for.

As a consequence of increasing female participation in the labor market and of the
shift in the tenets of pension regulations from the “state plus family” model to a more
individualistic and market-oriented approach, retirement risks falling on women have
intensified.

The risks related to interruptions in a working career can be, and actually are, miti-
gated in defined contribution schemes by provisions that acknowledge pension rights for
the periods women spend out of the labor force for maternity or care of children and other
family members. Such measures include the crediting of notional contributions that close
the gaps caused by caring responsibilities in the individual’s social security records. These
credits usually help in the achievement of higher benefit levels, the completion of a mini-
mum contributory period needed for eligibility, or both.

As to the longevity risk, in schemes oriented to actuarial fairness and neutrality,
women’s higher longevity implies, all else being equal, reduced benefits. In many schemes,
however, mortality rates are calculated across genders, which corresponds to an implicit
subsidy from men to women and from single persons to couples. The provision of this
additional benefit, bestowed on the spouse with the longest life expectancy, can still be
considered a sort of ex post compensation for women.

Changes in pension schemes and in gender division of labor have been accompanied
by parallel changes in the family as an institution. The model of the dependent wife has
been challenged by higher divorce rates, declining marriage rates, and an increase in the
number of one-parent families. Moreover, new styles of relationships, such as civil unions
and simple cohabitation, are being adopted by growing segments of the population. Regu-
lations concerning survivors’ benefits have, on the contrary, made only slight adjustments
to the trend toward nontraditional families. In the few countries where same-sex mar-
riages are possible, the provision for derived rights applies to homosexuals in the same way
it does to heterosexuals. However, the legal acknowledgment of civil unions (or registered
partnerships) and cohabitation agreements (de facto couples) has not always resulted in
a corresponding enlargement of pension rights. In many countries, the issue is still open,
if only for budgetary reasons. A further adaptation of derived rights to changing family
patterns would thus require action through the recognition of same-sex marriages, with all
the pertaining rights, or at least action toward the increase of pension rights within civil
unions.

Turning back to Klerby, Larsson, and Palmer’s proposal, my reservations are the
following. First, as already stressed, I think the authors overlook the fact that treating
women’s inferior performance in the labor market as a systematic risk implies its per-
petuation, not only because women would have fewer incentives to build up their own
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pensions, but also because it would crystallize those cultural attitudes that tend to see
women’s work as complementary to men’s. Although rightly recognizing that the inferior
position of women in rich countries’ labor markets is mainly a result of cultural factors,
the authors fail to consider that cultural factors can change—are, indeed, changing—and
this tendency would be nipped in the bud. Making compulsory provisions for women’s
inferiority merely perpetuates the discrepancy.

Second, the economies-of-scale argument is not really convincing. In the collective
use of resources, encouraging elderly people to live alone as survivors may create a distor-
tion: typically, the elderly live in a house that is much larger than their needs and absorbs
a significant proportion of their pensions. This distortion can be remedied through the
development of financial products that allow the extraction of cash from housing wealth,
such as reverse mortgages or similar products, or through the encouragement of cohabita-
tion of elderly people. These solutions might be more effective than compulsory pension
sharing, and some attention should be devoted to them.

Third, and conversely, if systematic risks are to be taken into account in defined
contribution schemes, why stop at gender differences? One should consider that special
categories of workers, not unlike women, run a systematic poverty risk in their old age.
Such categories include workers with low educational levels and workers born in poor
families or in poor districts. Unfortunately, the emphasis on actuarial fairness is at odds
with measures that tend to compensate, at the pension level, inequalities originating from
the labor market. A crucial trade-off occurs between a view that advocates actuarial fair-
ness without any kind of redistribution and another that incorporates principles of social
justice into the system, thus attributing to pension systems a role in poverty reduction and
resource reallocation.

The usefulness of the contribution method rests precisely in its ability to adapt to
personal choices. So, although compulsory joint pension accounts would probably create
more problems than they would solve, the possibility of such accounts as voluntary pro-
visions would be very important. They might even be considered as the default option.
Their compulsory nature, in contrast, would introduce serious social distortions. It could,
among other things, become a further disincentive to marriage.
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CHAPTER 11
COMMENT

Ann-Charlotte Stihlberg

Klerby, Larsson, and Palmer’s study in chapter 11 illustrates the effects from sharing of
pension rights and mandating joint annuities, using Sweden, where sharing does not at
present occur, as an empirical example.

Pension systems and their reforms may have varying effects on men and women
because of their varying employment histories and demographic characteristics. Women
and men live different lives. Women typically participate less in the labor market, have
lower earnings, and often experience interrupted careers. They have longer life expectancy
and are more likely to become widows than men are likely to become widowers. In most
countries, poverty in old age is more common among women, especially widows and
divorcees. Even if two spouses are the same age and have identical earning histories and
identical pension benefits, the death of one may lower the living standard of the other.
A single survivor of a couple needs more than half the couple’s income to maintain a
constant standard of living because of loss of the economies of scale they enjoyed as a cou-
ple. Studies reveal that the single survivor usually needs 65 to 70 percent of the couple’s
income (Barr and Diamond 2010; see also chapter 11 of this volume).

Considering differences between men and women, how can we provide adequate
pensions for women?

* Should social insurance be responsible for survivors’ pensions? Typically, defined
benefit pension schemes organized on a pay-as-you-go basis do so. These
schemes, however, do not constitute redistribution in favor of women but rather
redistribution in favor of couples. Single men and women subsidize families. In
addition, two-earner families subsidize one-earner families that get the same ben-
efit for only one contributive member. Survivors’ pensions are derived rights that
act as work disincentives by encouraging reliance on family income. Such pensions
give wives incentives to stay at home or to work in the informal sector—especially
in the case of older workers with weak formal work histories.

* Should the husband help finance a widow’s benefit? Should social policy be
designed so that it reinforces family responsibility? In either a funded defined
contribution or a nonfinancial (notional) defined contribution (NDC) pen-
sion, the accumulation could be used to buy a joint annuity. For a two-earner
couple, both earners could purchase one. Another approach is to allow annual
preretirement transfers of pension rights, during the marriage, to individual
accounts. These accounts belong to the individual and would be retained even
through a divorce. Women’s work at home raises men’s market income. Sharing
can be thought of as an enforcement of the implicit contract between husband
and wife. But even joint annuities and sharing annually reduce incentives for
women to work toward their own pensions.

If households are myopic about the future or if the husband places greater weight
on consumption when he is alive, the widow may not have an equivalent amount with
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voluntary sharing. This outcome is likely to be the case. In the United States, for example,
employer-sponsored default pension plans were changed to joint annuities specifically to
deal with this problem. To get the benefit as a single annuity, both spouses must grant
their permission (Stahlberg et al. 2006). Couples who think that one spouse will live
considerably longer than the other are more likely to contract joint annuities (adverse
selection). And in a society in which the divorce rate is high (for example, Sweden), people
will not likely opt voluntarily to share during their working careers. These factors speak
against voluntary sharing.

When the public pension is means tested against other pensions and incomes along-
side income-tested care services for the elderly, income-tested housing allowances, and
special allowances for pensioners with very low incomes, then possibly many people
would opt not to share—not as long as part of the costs to support the elderly involve
third-party transfers. In Sweden, the earnings-related benefit in the national scheme off-
sets the Swedish guaranteed minimum pension; at low earnings-related benefit levels, the
offset is one for one and then declines. Individuals without an earnings-related benefit are
eligible for the full guaranteed pension. Sweden also has income-tested care services for
the elderly, income-tested housing allowances for pensioners, plus special allowances for
pensioners with very low incomes.

Sharing is possible in the funded portion of the Swedish public pension system (but
not the NDC portion, which is the focus of Klerby, Larsson, and Palmer). The voluntary
transfer is stopped at the request of either spouse or automatically on divorce. But sharing
has not turned out to be very popular. So far, very few have done so. In 2009, only 7,769
men and 169 women chose to transfer their pension rights.’

Differences in traditions and cultures significantly affect female labor market
participation—and so do economic conditions. Should public policy encourage women
to engage in paid work to build their own adequate standard pensions? Tax and pension
systems and other policies create incentives that affect decisions about market work, care
activities, and leisure. Individual taxation and subsidized child care encourage continuous
participation by women in the labor market. A pension system with positive work incen-
tives leads to higher female labor force participation, higher pensions for women, and thus
increased economic independence.

Klerby, Larsson, and Palmer favor sharing or joint annuities. Using Sweden as the
example, they study how this outcome might look in practice by simulating sharing or
joint annuities in NDC pension systems.

James, Edwards, and Wong (2008) studied the new defined contribution pension
systems in Latin America, where married men must pay for a joint annuity; their study
demonstrated that the reform reduced the pension gap between men and women partly
because of these intrahousehold transfers from husband to wife.

Klerby, Larsson, and Palmer use actual data on all couples in Sweden, where both
drew public pension between 1995 and 2007; their study investigates what would hap-
pen if all couples were required to share their public pensions with their partners, and
they demonstrate that women, on average, gain through sharing, whereas sharing affects
the pension income of most men negatively. Their chapter supports the claim that policy
makers should consider mandatory sharing. The conclusion is that mandatory sharing
in conjunction with retirement substantially improves welfare for older women as they
become widows—without burdening a third party.
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Sweden has developed from a society with family pensions to a society in which pen-
sions are organized on an individual basis with women (and men) having pensions only
in their own right. Entitlement to a widow’s pension through the social insurance scheme
was introduced in Sweden in the mid-1940s, and the benefits were tested against income
and wealth. A more extensive widow’s pension came into effect in 1960 with introduction
of the national supplementary pension scheme. The supplementary pension benefits for
widows were linked to the deceased husband’s previous earnings and were payable along-
side the widow’s old-age pension.

In 1988, Sweden’s parliament passed a government proposal for reform of family
pensions; the new regulations went into effect in 1990. From 1990, the widow’s pension
was replaced by a temporary (one year) readjustment benefit for both men and women
under age 65 and born 1944 or later; however, a survivor benefit children of the deceased,
based on an imputation (to age 64) was retained. Why this vast structural change in pen-
sion schemes for survivors? The aim was twofold: partly to adapt the schemes to changes
in family and income patterns and partly to reduce skyrocketing costs of earnings-related
pensions in the future. The former reflected the fact that the proportion of gainfully
employed women had greatly increased since the 1960s, and growing demand for equal-
ity between men and women required a gender-neutral survivors’ pension. Together these
factors led to the demise of the widow’s pension. Although reduction of rapidly grow-
ing future costs was probably the most important factor, the major argument stressed at
the time was the importance for women to stand on their own feet economically and
that a survivor benefit for both spouses would still de facto be a survivor benefit mainly
for women, with possible disincentive effects for labor participation. Nevertheless, the
change was of fundamental significance, because it meant the ultimate break in a trend.
The family was no longer considered the primary economic unit (Stdhlberg 2006).

Retrenchments might be a reason to advocate sharing or joint annuities even today
in Sweden—and to again break a trend: the individual would no longer be considered the
primary economic unit. Forty percent of Swedish pensioners receive a guaranteed top-up.
With sharing, fewer persons would be able to qualify for the top-up, and tax-financed
expenditures would be reduced. Income transfers to spouses, however, would result in
some men falling from a high to a low tax bracket, which is why the state’s tax revenues
would fall. But because of means testing, sharing is accompanied by lower public expen-
ditures for care services for the elderly and income-tested housing allowances and special
allowances for very poor pensioners.

Finally, provisions for survivors can be organized in many ways. Governments
that replace survivors’ pensions by sharing or joint annuities may count on considerable
reductions in expenditures. Sweden’s government does not provide survivors’ pensions.
Nevertheless, by introducing sharing or joint annuities it may count on lower expendi-
tures for income-tested benefits to pensioners.

By international standards, female labor force participation is high in Sweden;
almost as many women as men work. But women with young children often work part-
time. Furthermore, Sweden’s labor market is segregated, and women’s wages are about
92 percent of men’s—after accounting for variations in education and work experience.
As a result, men have more pension capital than their wives. But it is not obvious why
spouses, who already receive their own adequate pensions, should retain the same level
of per capita consumption in old age even after their partners die. So an alternative
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could be joint annuities that allow the benefit as a single annuity—if both partners give
their permission.

Note

1. These data for 2011 are from the Pensionsmyndigheten website, http://www.pensionsmyn
digheten.se.
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CHAPTER 12

Pension Entitlements of Women with
Children: The Role of Credits within
Pension Systems in OECD and
EU Countries

Anna Cristina DAddio

Retirement income today is a product of past events: it depends on the pension rules
in place at the time entitlements were built up as well as on the pensioner’s job and
earnings history. Women’s broken or incomplete work histories strongly affect pension
entitlements in many countries.

The improvement in women’s economic opportunities over the past few decades has
varied in scale and pace across countries. However, the direction of change in women’s
labor market situation has been the same: thanks to greater opportunities and their ris-
ing educational attainment, successive generations of women have been spending more
of their lives in paid work. Also, antidiscrimination legislation has contributed to the
narrowing of the gap between the earnings of women and men. This trend implies that a
growing number of women are building larger pension entitlements on their own rather
than relying on benefits derived from their husband’s pension contributions. However,
achieving greater gender equality in pension entitlements between women and men is still
a challenge in many countries.

Gender differences in pension systems originate mainly in the rules underlying
(a) the access to pension benefits and the accumulation of entitlements and (b) the provi-
sion of benefits and the conversion of pension savings into benefits. Although the gender
gap in retirement is expected to lessen in the future, not least because of increasing labor
market participation rates of women during working life, today wide gender differences in
pension outcomes exist across countries of the Organisation for Economic Co-operation
and Development (OECD) and the European Union (EU). In fact, many of these coun-
tries report substantial gender gaps among current pensioners in terms of replacement
rates—and therefore exposure to old-age poverty. These income gaps arise mainly because
women are overrepresented in less well-paid occupations and because they are more likely
to have part-time jobs and long career breaks, notably because of care obligations for

Anna Cristina D’Addio is an economist at the Organisation for Economic Co-operation and
Development’s Directorate for Employment, Labour, and Social Affairs, in the Social Policy Divi-
sion, where she works on pensions. The opinions expressed in this chapter reflect only the views of
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its member countries. The usual disclaimers apply.

75



76 NONFINANCIAL DEFINED CONTRIBUTION PENSION SCHEMES IN A CHANGING PENSION WORLD, VOL. 2

children and close elderly relatives. In addition, pension ages for women in many OECD
countries used to be lower than those for men, thereby giving earlier generations fewer
years of contributions to the pension system and so lower benefits in their own right.’
As a result of these fragmented career histories, women’s ability to save for retirement is
often adversely affected. Finally, some changes in the structure of the pension systems over
time—such as the shift from defined benefit (DB) to defined contribution (DC) plans,
where benefits depend on contributions made, interest received, and life expectancy—
have also disproportionately affected the ability of women to prepare for retirement.

Of the broad reasons for different pension outcomes, labor market differences may
be partly offset by increases in women’s educational attainment and skill levels and by
policies that seek to remove gender discrimination in the workplace. Indeed, creating a
level playing field in the labor market would deal with this dimension of gender inequal-
ity in pension entitlements through the individual herself, rather than by addressing the
disparity through an offsetting reward in pension schemes. However, in the presence of
ongoing earnings inequality, the redistributive features of pension systems, such as those
of residence-based basic schemes and generous minimum pensions, would assist in bridg-
ing the pension benefit gap between genders.

The other dimension for differing pension outcomes is based on qualifying condi-
tions related to care. Women who spend periods of time out of the labor market caring
for children or other relatives receive lower pensions in earnings-related pension systems.
Many OECD countries award credits in the pension system to women with children and
for time spent out of paid employment to care for children or sick relatives.

This chapter takes a detailed look at how these credits affect pension entitlements
of mothers with an interrupted career. The chapter aims to explore to what extent caring
credits offset the difference in pension outcomes of someone with an interrupted career
compared to someone with a full work history in OECD and selected EU countries. It
also reviews aspects of pension systems other than pension credits that affect the pension
entitlements of mothers with interrupted careers.

The study begins with an overview of the main characteristics of pension systems and
the factors that can affect pension entitlements (such as lower pension ages for women).
The different kinds of child-care credit mechanisms in OECD and EU countries are then
presented in terms of main recipients, applicable periods, credit calculation methods,
funding sources, and objectives pursued. The chapter then presents OECD estimates of
gross pension replacement rates for individuals with child-care breaks and for full career
individuals with different earnings levels. This analysis is followed by simulations that look
at (a) how replacement rates would be affected by the removal of compensation schemes
and (b) how replacement rates vary across countries with credits and with no credits. The
final section describes some policy implications.

Pension System Characteristics and Rules That Matter
for Women with Interrupted Careers
The characteristics and the design of pension systems have a large influence on the degree

of coverage of women with interrupted careers when they retire. The OECD framework for
classifying retirement income schemes consists of two mandatory tiers: a redistributive part
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and a savings part (OECD 2004, 2005, 2007, 2009). Voluntary contributions, whether
individual or employer provided, make up a third tier.

OECD countries’ retirement income regimes are diverse and often involve a number
of different programs. Nearly all countries have programs aimed to prevent poverty in old
age, here called first-tier redistributive schemes. These schemes are of particular importance for
women who, as shown in a background document (see D’Addio 2009), make up the major-
ity of the poor at old age (see OECD 2009, chap. 2). In fact, guaranteed income schemes
act as a safety net for women with an incomplete career or low earnings. Programs within
the second tier play the role of savings in that they aim to provide retirees with an adequate
income relative to their previous earnings, not just a poverty-preventing absolute standard of
living. Even though mandatory pay-as-you-go systems are more suited to considering peri-
ods of unpaid work, in some cases occupational pension funds contain similar provisions. In
Germany, for example, since 2005 individuals have been able to continue paying voluntary
contributions into occupational pension schemes during periods of child care to avoid gaps
in pension provision stemming from interruptions in wage earnings. The schemes consid-
ered here are, like those in the first tier, mandatory, whether public or private.

Another characteristic that matters when discussing pension entitlements of women
who have children, interrupted careers, or both is the age at which the pension can be
claimed. Normal and early retirement pension ages for women in many countries used
to be below those for men, thus giving earlier generations fewer years of contributions to
the pension system and so lower benefits in their own right.? Nowadays these two ages are
converging because of reforms that aim both to increase minimum retirement age and to
speed the process of increase for women (figure 12.1). Data show that women retire earlier
than both the pensionable age and the age at which men retire. Average effective ages of exit

FIGURE 12.1 OECD average pensionable ages by gender, 1950-2050
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from the labor market are 63.5 and 62.3 years for men and women, respectively, whereas
the average pensionable ages are 62.7 and 62.0 years for men and women, respectively, in
OECD countries over the period 2002-05 (see Chomik and Whitehouse 2010).

Childbirth is one of the most important factors affecting the labor market out-
comes of women (both participation and wages) and their working histories. Following
childbirth, women in paid employment very often take some leave to care for the child.
However, pension systems in many countries have compensation mechanisms related to
childrearing aimed to mitigate the effects of interrupted careers. The next section looks
into this issue.

Child-Care Credits

The evidence suggests that having a child can negatively affect the earnings used to com-
pute the pension entitlements of women, the duration of the career, or both (see D’Addio
2009, forthcoming a). To offset part of this “penalty,” some mechanisms, either implicit
or explicit, exist in the pension systems of most OECD countries (Queisser 2003). They
are supposed to reward invaluable social activities—giving birth to and caring for children
is vital for the survival of a society—or to achieve gender equity. Minimizing poverty of
elderly women and ensuring women a decent income when old are also important reasons
behind child-care credits.

Child-care credits available in OECD countries take various forms. Their design
obviously depends on the structure of an individual country’s pension system. Explicit
child-care credits are possible only in pension schemes that are contribution based and
have some type of earned eligibility rules. Where pensions are universal (based, for
example, on residency), credits are implicit in the system. The majority of countries with
earnings-related schemes have child-care credit systems. DB schemes usually have built-
in redistributive mechanisms that give more benefits to low-income earners than they
would receive based on their contribution history. In contrast, in DC schemes, pension
entitlements and pension levels heavily depend on individuals’ contribution records. Even
though in theory credits can be given through government subsidies, DC-type private or
occupational pension schemes rarely provide insured individuals with child-care credits.
The Swedish occupational scheme, the ITP (Industrins och handelns tilliggspension),
and the Danish occupational scheme, the ATP (Arbejdsmarkedet Tillaegspension), are
the only examples of such a system. As table 12.1 shows, five countries—Malta, Portugal,
Slovenia, Turkey, and the United States—among those countries with earnings-related
schemes do not provide explicit child-care credits. Among the mandatory occupational
pension plans, only the French one provides child-care credits to its members, but these
credits only apply to parents with at least three children.

TYPES OF CREDIT-REWARDING ARRANGEMENTS

Many OECD and EU countries have pension systems granting various kinds of credit-
rewarding arrangements (figure 12A.1 in the annex).

Maternal credits without stopping work. Some countries grant credits to mothers by
increasing the duration of insurance, the amount of pension entitlements, or both with-
out the mother having to stop work (e.g., France, Germany, and Italy). To qualify for
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TABLE 12.1 Pension schemes in countries without explicit child-care credits for full-time workers

Country Public Private
Australia Targeted (means tested) Defined contribution
Iceland Basic (residence based), targeted (means tested) Mandatory occupational
Malta Earnings related n.a.

Mexico Targeted (means tested) Funded

Netherlands Basic (residence based) Quasi-mandatory occupational
New Zealand  Basic (residence based) n.a.

Portugal Targeted (means tested), minimum, earnings related  n.a.

Slovenia Targeted, minimum, earnings related n.a.

Turkey Targeted (means tested), earnings related n.a.

United States  Targeted (means tested), earnings related n.a.

SOURCE: OECD, Global Pension Statistics database.

NOTE: The table lists the countries that do not grant explicit credits for child-care absences. However, components of the
pension systems in Iceland, the Netherlands, and New Zealand grant implicit credits, thereby implying that the fact of
being a resident in Iceland, the Netherlands, or New Zealand covers de facto periods out of the labor market. n.a. = not
applicable.

Credits given to paid maternity leave are excluded because they are actually considered as employment.

these credits, a mother must have at least one dependent child. For example, in France as
of January 1, 2004, the public pension system (régime general) awards mothers a quarter
of insurance after the birth or adoption of a child. An additional quarter is awarded during
the years following the birth or the adoption at the birthday of the child up to a maximum
of eight quarters per child. In practical terms, a maximum of two years are credited for
each child younger than 16 years of age.” In Germany, following the birth of a child, a
point, calculated on the basis of average income, is credited. The point equals one year of
earnings at the economywide average in the pension formula. In Italy, the credit is granted
as a more favorable conversion factor (which is the factor that transforms the notional
capital into the pension payment).

Parental credits for interrupted work. This form of credit is granted to either the father
or the mother if either interrupts work to care for the child. This credit is granted in most
OECD and EU countries. Nevertheless, the forms under which the credit is awarded
vary:

* In some countries, the periods devoted to child care increase the pension entitle-
ment (e.g., in Luxembourg, people who cannot claim “baby years” because of an
insufficient contribution period have the right to get a special monthly allowance
during retirement).

* In other countries, the periods devoted to child care are taken into account in
assessing the number of years necessary to be eligible for the pension, so they are
formally considered as employment.
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* In yet other countries, the periods devoted to child care are ignored in determin-
ing the calculation of earnings for pension purposes so that these absences do not
reduce the assessment base (e.g., in Canada and the Czech Republic). In fact,
in countries where pension entitlements are based on the average earnings over
certain periods (e.g., lifetime or best 25 years), inclusion of unpaid caring periods
may substantially reduce the total amount of pension benefits.

* In some countries, child-care periods count as qualifying years and are not used
for the calculation of benefits. Most pension schemes set minimum qualifying
periods to obtain pension entitlements. Examples are found in schemes that apply
a limited number of best or final years’ salaries to measure earnings for calculating
benefits (e.g., Greece). In Luxembourg, as noncontributory periods, time spent
caring for children under six years of age is counted for both an early retirement
pension and the minimum pension.

Implicit mechanisms. The architecture of the pension system can implicitly take into
account the interruption of activity in the paid labor market to care for children. In a
number of countries, the pension is not linked to contributions paid into the system
but depends only on the conditions of residence (e.g., the Netherlands and New Zea-
land). In that case, no rewarding mechanism for interruptions in work history is needed,
because the eligibility conditions are met by residence records. In other cases, the number
of contribution years required to receive a full pension is relatively low with respect to a
full career lasting, for example, from the age of 20 until the age of 67 (e.g., in the United
States, 35 years of contribution are needed). For these countries, career breaks, including
child care, are therefore offset almost implicitly.

Credits depending on the number of children. A number of countries grant favorable
treatment to mothers by allowing them to retire earlier.* For example, in Italy, mothers
covered by the new nonfinancial (notional) defined contribution (NDC) scheme can
choose either to retire earlier (4 months for each child, with a limit of 12 months) or
to get a higher pension. Retirement ages for women in some other countries (e.g., the
Czech Republic and the Slovak Republic) depend on the number of children: the greater
the number of children, the lower the retirement age. In Greece, mothers can retire
as of age 55 if they have at least 20 years of insurance and care for a minor child or a
child with disabilities. This age limit can be further lowered to 50, but the benefit will
be lower.

The increase in the pension benefit depends on the number of children. With
respect to the number of children, France’s earnings-related scheme gives a generous
10 percent increase in final pension amount to both parents with three or more chil-
dren, while the French occupational schemes award an increase of 5 percent. In Italy,
the more generous transformation coefficient corresponds to the actual retirement age
plus one year for mothers of one or two children. For three or more children, it cor-
responds to the actual retirement age plus two years. Thus, the effect is to increase the
pension by around 3 percent for one or two children and 6 percent for three or more

children.

Combination mechanisms. Both credits without stopping work and credits for inter-
rupted work are present in some countries (e.g., France and Germany).
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Table 12A.1 and figure 12A.1 in the annex provide a detailed description of all crediting
mechanisms in the countries considered.

RECIPIENTS: MOTHER OR FATHER

Another issue in the treatment of interrupted careers for child-care reasons within pension
systems is whether the credits are given only to mothers or also to fathers. In principle, the
person who actually bears the burden of child care and experiences breaks of career should
be the recipient.’

Child-care credits in many countries are closely related to parental leave periods. In
most cases, the recipients are mothers, but in some cases, they are fathers (e.g., Denmark,
Sweden). In some countries, even though priority is given to mothers who actually take
the leave, the choice between mothers and fathers is allowed to compensate for women
who cannot use the credits and to increase the couple’s pension entitlement. For example,
the Greek earnings-related pension provides women with child-care credits that enable
them to complete the required minimum 15 years. However, when the mother does not
make use of the credits, the father may use them to meet the conditions for his retirement
pension. Likewise, in the Norwegian earnings-related scheme (now NDC), the top-up
credits are given to the mother, but the family may apply to have the points granted to
the father instead. In Germany, the credits for children born in 1992 or later can be taken
by either employed or unemployed parents or shared between them. In Sweden, one of
the parents is allowed to take child-care credits, but if no preference is expressed, they are
automatically given to the parent who has the lowest pensionable income in the year. In
Luxembourg, a flat-rate childrearing allowance is payable from age 60 to parents who do
not have sufficient contribution records to qualify for a retirement pension. This allow-
ance is paid to only one parent, which means that most recipients are women. This system
has been serving as a special benefit for women who, because of child care, are not able to
accumulate enough qualifying years for pension entitlements.

PERIODS AND CALCULATION METHODS FOR CREDITS

Child-care credits vary across countries according to the period covered, the reference
period on which the earnings are based, and the ways child-care periods count toward the
pension entitlement.

The period covered. Child-care credits usually cover career breaks for child care until
children reach a certain age. Normally, parental leave periods are also covered. However,
the credit usually declines as the child-care period lengthens or varies according to the age
of the children. For instance, in Germany, contributions based on economywide average
earnings are paid by the government for three years per child born in 1992 or later. How-
ever, the credits to care for children of age 10 are different. They count toward the number
of years needed to qualify for a pension (Beriicksichtigungszeit) and in addition affect the
pension entitlement: if parents work and contribute when their children are under 10, or
if at least two children are under 10, the parents receive a bonus of up to 0.33 pension
points per year. In Luxembourg, “baby years” (two years for one child and four years for
two children) are credited as an insured period. By contrast, periods caring for children
under six years of age are recognized as noncontributory periods that are counted toward
only the qualifying conditions for early retirement and minimum pension.
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The reference earnings on which the credits are based. Some countries use the earn-
ings immediately before the child-care periods (e.g., Belgium, Japan, Luxembourg, and
Portugal), whereas others average earnings over the 6 or 12 months before the breaks (e.g.,
Poland and the Slovak Republic). Other countries use a flat-rate amount of earnings.
For example, in Austria, credits are based on the fictitious pensionable salary of €1,350
per month. In Estonia, the government pays contributions on 33 percent of EEK 700.
In Finland, pensions accrue as if the person received a salary of €556.60 per month. In
Norway, caregivers are credited with three pension points per year in the supplementary
earnings-related scheme. In the United Kingdom, for the state second pension, years car-
ing for a child under age six are credited; caregiving parents are deemed to have earnings
at the lower earnings threshold: £12,500 per year in 2006/07. Another group of countries,
including France, Hungary, Poland, Sweden, and Switzerland, choose care-related bene-
fits—maternity or parental—or the minimum wage as reference earnings. Sweden has a
flexible system that applies to the most favorable earnings. Finally, Romania uses the social
insurance benefits granted during the parental leave as the contributory base.

The ways child-care periods count toward the pension entitlement. Crediting methods
in OECD countries can be categorized into five main groups.

1. The pension amount is increased as a result of childbirth or according to the
number of children, irrespective of the fact that the career has been interrupted
(e.g., in France, Germany, and Italy).

2. Pension entitlements are increased, crediting the period of time spent out of the
labor market to care for children, which is formally considered as employment.®

3. Caring periods are ignored when determining the averaging period for calculating

pension benefits (e.g., in Canada and the Czech Republic).
4. Child-care periods count only toward qualifying years (e.g., in Greece).

5. Pension entitlements are increased by granting specific allowances to people in
retirement (e.g., in Luxembourg).

SOURCES OF FUNDING

The source of funding depends on the pension scheme. In general, child-care credits are
funded from general revenue. In Austria, both the separate Family Allowances Equaliza-
tion Fund, which depends on a portion of federal income tax, and the public budget are
responsible for funding child-care credits. Until 2009, each source contributed equally, but
as 0f 2010, the ratio is 75:25. Similarly, in France, a public fund financed through various
earmarked taxes, such as taxes on alcohol, is the main funding source. The German federal
government pays tax-funded contributions for childrearing periods on a flat-rate basis
into the pension insurance. In the Slovak Republic, the government pays contributions
on behalf of people caring for children up to six years of age. The amount is equivalent
to 20 to 60 percent of an assessment base (average monthly wage). In Estonia and Latvia,
the state pays contributions on behalf of caregivers. Most other countries rely on general
revenue to pay the contributions on behalf of caring parents or to pay pension benefits.
Credits for careers in an NDC scheme are also funded out of the general revenue.
However, the benefits vary according to the contributory base chosen. For example, in
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Poland, caring credits are financed through transfers from the state budget; however, the
subsidy is based on the minimum wage. In Italy, periods spent out of the labor market
to care for children are credited under the form of a more generous transformation coef-
ficient that increases pension entitlements according to the number of children.

OBJECTIVES

The introduction of child-care credits in different countries has been inspired by various
objectives. For example, in France, such credits were intended to boost the birth rate, to
reward parents with children, to cover part of the cost of children, and, in practice, to
bolster pension systems. Child-care credits may also aim to encourage mothers to stay in
(or to reenter) the labor market, to guarantee decent pensions for mothers, to compensate
for a savings gap, to ease the retirement of mothers, or to actively promote gender equal-
ity. Thus, these credits are meant to attain more than one objective at a time. Table 12.2
enumerates these objectives for selected countries.

Table 12.2 Objectives of implicit and explicit credits related to children in selected European
countries

Offset some  Guarantee Ease early
Boost of the cost adecent Incentivize Compensate retirement
fertility Reward for dependent income for mothers’ some savings of working
Country rates  parents children mothers work gap mothers
Austria 7 V4 44 v
Belgium v/ 4 v v
Denmark v v
Finland v/ 4
France v v v v/ 4 v
Germany v/ V4 V4 4 v
Greece v/ V4 44
Ireland v 4
Italy v/ 4 v
Luxembourg v 4 v
Netherlands v JJ
Portugal v
Spain 4
Sweden v v 4 4
United Kingdom v 44

SOURCE: Adapted from Assous 2002.

NOTE: Two checkmarks indicate that the objective is explicit in a specific country. One checkmark indicates that the
objective is implicit in the rule underlying the crediting mechanism.
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In countries such as Denmark, Finland, and the Netherlands, the objective is more
direct: to offset the cost of dependent children to retirees. Having a dependent child
implies a substantial financial burden for a retiree, and the basic scheme takes this cost
into account by paying an extra allowance that increases retired households™ resources.
Because the number of pensioner households with dependent children is low, this type
of credit is not very important in terms both of the number of beneficiaries and its cost.
This objective is mainly attained through the basic pension schemes that aim to provide
enough income to satisfy some social needs.” In other countries, dependent children liv-
ing in the households of retirees increase pension entitlements of all retirees (Austria) or
mainly of widows and widowers (France and Germany).

Some countries (e.g., Germany, Luxembourg, Sweden, and the United Kingdom)
use child-care credits to incentivize mothers’ work and thus increase women’s participa-
tion in the labor market. For example, in Germany, mothers of young children who do
not withdraw from the labor market are given the same pension as those who withdraw
from the labor market—in addition to their earnings. Where women’s participation is
very high (as in Sweden), the main aim of this kind of credit is to make it easier for parents
to reconcile work and family. The credit mechanism can be used in both Germany and
Sweden to offset the wage decreases incurred by a mother working part time to care for a
child under three years of age.

Where credits are granted only when a job in the labor market is interrupted (as in
Austria and Belgium), the objective pursued is clearly different. Credits are, in fact, simply
designed to ensure a certain standard of living to women with interrupted careers so they
can raise their children.

Simulations of Pension Entitlements of a Person
with Gareer Breaks Because of Child Care

This section assesses the situation, in terms of the old-age pension entitlements, of women
who start their careers as full-time employees at age 20 and who after a child-care break (for
two children with a break of 15 years maximum) return to work as full-time employees.
The results show how pension credits and the redistributive features of pension systems
(such as basic pensions, minimum pensions, old-age assistance, and progressive benefit
formulas) work together to protect women who take career breaks for child care. The
analysis uses the gross replacement rates as the main indicator. Some results based on net
replacement rate are also presented. The simulations use the OECD pension models.®

The following main assumptions are used in the pension models. Except for those
listed in the first two bullets, they are the standard assumptions underlying the results
presented in Pensions at a Glance (OECD 2009).

* Women have two children born two years apart.

* Breaks for child care vary between 0 and 15 years.

* Women (both single and married) are assumed to earn individual entitlements as
if unmarried.

* Women with full careers are assumed to enter the labor market at age 20 and
continue working without interruption until the normal retirement age of the
country, earning the same proportion of average earnings over the entire career.
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* The measure of average earnings corresponds to that of an average worker. Real
earnings are expected to grow at a constant rate each year for the entire projected
period, and this growth is assumed to be equal to the growth of the country’s
gross domestic product. Results are presented at various earnings levels: 0.5, 1.0,
and 2.0 times average earnings.’

* Price inflation is assumed to be 2.0 percent per year. The real rate of return on
DC pensions is assumed to be net of administrative charges and taxes: it is 2.5
percent (3.0 percent of gross real rates of return minus 0.5 percent of administra-
tive charges).

* The pension entitlements calculated reflect the prospective pension income of
people retiring in the future but based on currently legislated reforms. Results
presented here refer to pension entitlements under the legislation enacted by
20006, including changes to the pension system legislated up to 2010 to be imple-
mented incrementally in the future.

* For each country, only the main national scheme for private sector employees
plus all mandatory and widely covered occupational pension schemes are mod-
eled. Schemes include classic pay-as-you-go schemes—DB or NDC—as well as
the mandatory DC funded tier of the statutory scheme existing in some OECD
countries.

Resource-tested benefits for which retired people may be eligible are also modeled.
The calculations assume that the individual or family takes the full entitlement benefits.
Where broader means tests are used, for example, taking account of assets, the income test
is taken as binding.'

THE OVERALL PICTURE OF THE EFFECT OF CHILD-CARE PERIODS
IN OECD COUNTRIES

To what extent do child-care credits affect the pension entitlements of mothers? How
much lower or higher—even though the latter is very rare—is the pension entitlement
of a person who has child-care career breaks and who receives the child-care credits com-
pared to the reference person with a full working career? Do schemes with child-care cred-
its and schemes without create any big differences? The effect of credit systems is reviewed
hereafter.

Figure 12.2 shows the average difference in percentage points between the gross
replacement rate for a woman who interrupted her career for child-care reasons and a
woman with a full career history in OECD countries. On average, the gross replace-
ment rate for average earners drops by 4 percentage points after a 5-year child-care break,
increasing to about 8 percentage points after a 10-year break. The decline eventually aver-
ages 13 percentage points after a 15-year break. As clearly shown, the gap widens as the
child-care breaks get longer.

The magnitude of the decline is also maintained in terms of net pension replace-
ment rates, as figure 12.3 shows. On average, the net replacement rate for average earners
drops by 4 percentage points after a 5-year child-care break, increasing to around 9 per-
centage points after a 10-year break. The decline eventually averages 15 percentage points
after a 15-year break.
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FIGURE 12.2 Change in the gross pension replacement rates relative to full career, according to
length of break, OECD average
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SOURCES: OECD Pension Models database; D’Addio, forthcoming b.

FIGURE 12.3 Change in the net pension replacement rates relative to full career, according to
length of break, OECD average
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Figure 12.4 suggests that the earnings level influences the way replacement rates vary
across breaks for the average OECD gross replacement rate. High earners (at twice the
average earnings) will experience more substantial cuts in their pension replacement rates
than low earners. Whereas for low earners (earning half the average earnings) the decline
relative to a full career is 4 percent for 5 years of absence and 15 percent for 15 years of
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FIGURE 12.4 Change in gross pension replacement rates for those with child-care breaks
compared to full career, OECD average
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SOURCES: OECD Pension Models database; D’Addio, forthcoming b.

absence, the decline averages 6 percent for average earners after a break of 5 years (and 23
percent after a break of 15 years). For high earners, the loss relative to full-career replace-
ment rates averages 8 percent after 5 years, increasing steadily to 27 percent after a break
of 15 years. This difference is often the result of the role played by the first pension pillar.

The treatment of child-care breaks may act as a penalty as wages increase, thus affect-
ing the childbearing decisions of women at the top of the earnings distribution. However,
the link between earnings and the total fertility rate is still uncertain. Although economic
theory would suggest income and fertility should be positively correlated, many authors
have shown that a large number of “confounding” factors influence this relationship (e.g.,
Becker 1960; Borg 1989). In fact, the analysis of the relationship between income and fer-
tility would not be complete without taking into account the opportunity cost argument.
This argument suggests that the role of women’s wages in childbearing decisions is such
that women who earn higher wages will have fewer children because of the higher oppor-
tunity cost deriving from the interruption of their career (and this independently of their
higher ability to afford child-care services). In this respect, the design of the pension sys-
tem could well affect childbearing decisions.'" An earnings-related pension system could,
for example, reduce the incentive to have children more than a flat-rate one, especially for
people whose investment in human capital is high and for whom higher wages would lead
to higher pension entitlements. Not interrupting the career would result in longer contri-
bution periods and, therefore, higher pension entitlements. However, career development
opportunities and the availability of child-care services, as well as forgone losses, likely
have a bigger effect on childbearing decisions than do old-age considerations.

The overall picture on the effect of child-care credits hides cross-country variation.
From the results of the microsimulation of the child-care breaks for average earners’
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gross replacement rates relative to full-career rates, six types of trends can be identified

(figure 12.5):

Type 1. In the two countries in panel a of figure 12.5 labeled as type 1 (Germany
and Italy), the replacement rate increases at childbirth and decreases afterward.'?
However, the decrease in the entitlements during the interruption is much faster
in Italy than it is in Germany. The German pension scheme provides preferential
treatment to mothers without child-care breaks as described in previous sections.
Italy provides more generous transformation coefficients (i.e., a more favorable
pension entitlement), which does not depend on having interrupted the paid
activity on the labor market.

Type 2. In the two countries in panel b that fit into type 2 (Ireland and New
Zealand), gross replacement rates stay the same during the entire child-care break.
Type 3. In Mexico (type 3), the gross replacement rate decreases during the first
three years and stays stable thereafter (panel ¢).

Tjpe 4. In the 10 countries of type 4 shown in panels d and e (Belgium, Canada,
the Czech Republic, Japan, Luxembourg, Malta, Norway, Portugal, Spain, and

FIGURE 12.5 Gross pension replacement rates for interrupted career compared to full career
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FIGURE 12.5 Gross pension replacement rates for interrupted career compared to full
career (continued)
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the United States), the replacement rate stays stable for some years and thereafter
decreases very modestly. In Canada, Spain, and the United States, for example,
this decline depends on the way earnings are taken into account in the calculation
of benefits.

* Tjpe 5. In the nine countries of type 5 shown in panels f and g (Australia, Austria,
Denmark, Finland, Greece, the Netherlands, Switzerland, Turkey, and the United
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Kingdom), the gross replacement rate drops only very modestly during the child-
care absences. On average, in these countries, the gross replacement rates of
mothers with interrupted careers are 5 percent, 11 percent, and 18 percent lower
than those obtained in the case of a full career after a break of 5, 10, and 15 years,
respectively.

* Tjpe 6. In the remaining seven OECD countries (France, Hungary, the Republic
of Korea, Iceland, Poland, the Slovak Republic, and Sweden) and the six non-
OECD countries (Bulgaria, Estonia, Latvia, Lithuania, Romania, and Slovenia)
of type 6, shown in panels h and i, the decline of the gross replacement rates is very
sharp. In France, for example, this decline is likely related to the fact that occupa-
tional pension schemes grant credits only to mothers of three or more children.
On average, in these countries, the replacement rates of mothers with interrupted
careers are 10 percent, 22 percent, and 33 percent lower than those obtained in
the case of a full career after a break of 5, 10, and 15 years, respectively.

Are Child-Care Credits All That Matters?

Do child-care credits achieve their goals? What are the factors that protect pension entitle-
ments of those who perform child care? This section tries to answer these questions by
looking at (a) pension gross replacement rates of mothers as a function of the duration of
the break, with actual credits and without credits; (b) average replacement rates by income
level and duration of the break across groups of OECD countries (all countries, countries
with child credits, and countries without credits); and (c) gross pension replacement rates,
compared to full-career rates, decomposed according to the pension scheme.

WHAT WOULD HAPPEN IF CREDITS NO LONGER EXISTED?

The analysis that excludes from the simulation the child-care credits in countries where
they do exist reveals that mothers would be entitled to lower pensions without such cred-
its. If those crediting mechanisms did not exist, mothers’ replacement rates would decrease
by 3 to 7 percentage points on average with between 3 and 15 years of career interruption.
In other words, the credit treatment of child-care absences within a pension system is
beneficial to mothers in terms of replacement rates. Their favorable position is maintained
throughout the entire child-care absence. Earnings levels do not significantly affect the
replacement rates, even though low-income earners generally have higher replacement
rates than do middle- or high-income earners because of both child-care credit systems
and redistributive mechanisms within pension systems.

This general picture, however, hides large cross-country variations, as illustrated in
figure 12.6. For the first five-year period, virtually no gap exists in gross pension replace-
ment rates either in the presence or in the absence of credits in most OECD countries.
But these gaps generally become wider as periods spent out of the labor market to care for
children lengthen.

In a number of OECD countries (Denmark, Greece, Hungary, Ireland, Korea,
Norway, and Sweden) and in all EU non-OECD countries (Bulgaria, Estonia, Latvia,
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FIGURE 12.6 Gross pension replacement rates relative to full career if credits exist or are
removed
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FIGURE 12.6 Gross pension replacement rates relative to full career if credits exist or
are removed (continued)
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FIGURE 12.6 Gross pension replacement rates relative to full career if credits exist or
are removed (continued)

s. Luxembourg t. Norway
L 110 L 110
§ o 100 § @ 100
g g 90 g g 90 j
§§ 80 "%’é 80
2% 70 25 70
58 60 58 60
o 50+ . . . : $ 50+ . . : :
£ 0 3 5 10 15 e 0 3 5 10 15
duration of break (years) duration of break (years)
u. Poland v. Romania
< 110 X 110
5 g 100 S o 100
2 S 90 2 S 90
o e o =
%é 80 gé 80
25 70 25 70
>& 60 >& 60
o o
50 T T T T 50 -+ T T T T
< o 3 5 10 15 < 0 3 5 10 15
duration of break (years) duration of break (years)
w. Slovak Republic . X. Spain
2 110 2 110
c c
c & 100 S © 100
2% o 2% 9 IS
1k 1k
1%} (%]
o @ o
% % i
[=3 1 T T T T Q 1 T T T T
g 0 3 5 10 15 o 0 3 5) 10 15
duration of break (years) duration of break (years)
- y. Sweden - 2. Switzerland
2 110 2 110
& 2 100 & 2 100
22 90 28 90
g2 % g2 %
1% (%]
58 60 58 60
o 50+ T T T T o 50+ T T T T
© 0 3 5) 10 15 o 0 3 5 10 15
duration of break (years) duration of break (years)

aa. United Kingdom

& 110
S £ 100
8§ o0 \K
8% 80-
2 € 70
[%2]
o o
e ¥
& o 3 5 10 15

duration of break (years)

— no credit — with credit

SOURCE: OECD Pension Models database.

93



94 NONFINANCIAL DEFINED CONTRIBUTION PENSION SCHEMES IN A CHANGING PENSION WORLD, VOL. 2

Lithuania, and Romania), the gross replacement rates relative to full-career are very similar
both when credits exist and when they do not exist. For example, in Greece, a maximum
replacement rate of 70 percent for people retiring at the normal age could be attained after
35 years of contributions, and the earnings measure is based on the average over the last
5 years before retirement. In addition, the child-care credit system—one year for the first
child and one and one-half years for the second child—applies just for qualifying years,
not for the calculation of benefit.

In other countries, such as the Czech Republic, Finland, Italy, Poland, the Slovak
Republic, and the United Kingdom, a constant difference is maintained relative to full-
career gross replacement rates in the credit and no-credit cases, respectively, throughout
the child-care absence. For example, Polish mothers with child-care credits enjoy slightly
higher gross replacement rates than those without credits. The difference in the two groups
goes from 2 to 5 percentage points for a 15-year absence. All periods for which the con-
tributions are paid qualify for the minimum pension guarantee. Even though the Polish
pension scheme provides child-care credits to mothers for periods of parental leave (three
years per child), the effect is low because the contributions paid by the government on
behalf of those taking a career break are based on the minimum wage, which is equivalent
to only 18 percent of national average earnings. In many other countries, the credits are
based on earnings immediately before leave is taken.

In Austria, Canada, France, Germany, Japan, Luxembourg, Spain, and Switzer-
land, the credit system plays a more powerful role as the period spent to care for children
lengthens. Without credits, mothers who have not worked for a substantial period because
of caring for children would experience a more substantial drop in their replacement rate.
Mothers in Luxembourg are granted the most favorable advantage from the child-care
compensation mechanism for a five-year period of absence. In fact, with the credit mecha-
nism, relative to full-career rates, they have replacement rates higher than those they would
enjoy if the credit system were to be removed. This effect is maintained continuously for
up to five years of absence from the labor market for child care. The treatment is favor-
able to mothers for longer periods of absence. For example, a woman out of paid work
for 15 years because of child care receives 75 percent of the gross replacement rate relative
to full-career workers. Without child-care credit systems, the rate would be 66 percent.
The generous pension system in Luxembourg and credits for “baby years” (two years for
one child and four years for two children), which are based on pay immediately before the
baby years, are responsible for the relatively high reward for mothers.

In Switzerland, mothers enjoy substantial advantages for long absences because the
public pension scheme takes into account all years of child care for children under age 16.
The reference earnings in this case are three times the minimum pension of the year in
which the caring parent retires.

In Germany and Japan, the credit systems also play an important role, and unlike
the case of Luxembourg, as caring periods get longer, the importance of care credits gets
stronger. Both countries have nearly identical child-care credit systems for the first few
child-care years. Credits of three years per child, based on average earnings (Germany)
and the earnings just before leave (Japan), are granted, but the German system is more
comprehensive in that it provides another credit for periods caring for children younger
than 11.
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The case of France is special because the (large) gap in interrupted-career pension
replacement rates relative to full-career rates is maintained for nearly 10 years and then
practically disappears. This outcome is largely due to the stronger role played by the
minimum and means-tested pensions as absences get longer. These two schemes prevent
replacement rates for anyone with any working career from falling below a certain level.

PENSION ENTITLEMENT CALCULATION RULES

Some countries provide the same replacement rates independently of the child-care breaks.
The protection largely hinges on the structure of pension formulas or on the design of the
pension system, rather than special treatment of mothers. To investigate this issue a little
further, figure 12.7 illustrates the average gross replacement rates relative to full career, at
different earnings levels, for (a) all OECD countries considered in the analysis, (b) coun-
tries that have child-care crediting mechanisms, and (c) countries with no explicit child-
care crediting mechanism.

On average, in the countries retained for the analysis and for the periods of interrup-
tion considered in this chapter, virtually no difference exists between the gross replacement
rates of someone absent to care for children, relative to a person with a full career, with or
without child-care credits. The analysis also suggests that after a five-year break, for low

FIGURE 12.7 Gross pension replacement rates relative to full career at different earning levels,
with credits and without credits, OECD average
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earners, gross pension replacement rates are higher in countries where child-care credits do
not exist. The same is true for longer interruptions at all earnings levels. Child-care credit
mechanisms appear, instead, to offer a good protection to average earners and high earners
for the first years of interruption. After that period, pension replacement rates are higher
in countries without explicit credits for child-care absences. The differences are not that
large, ranging from 1 to 4 percent.

EFFECTS OF PENSION SCHEMES

In most OECD and EU countries, reforms have aimed to limit the increase in public pen-
sion expenditure in the coming decades. These reforms have often modified the legislation
regulating occupational and personal private pensions to make these pensions more reli-
able and affordable to employees and more economically attractive to employers. Improv-
ing long-term trends in employment and pension coverage across different industries and
sectors means that more women have access to employers’ sponsored pension schemes.
However, the impact of interrupted work patterns on career progression means that many
future women pensioners will still accrue lower private pensions than men.

Coverage of occupational pension schemes varies from 4 percent to more than
90 percent of the working population in OECD and EU countries (see OECD 2012). Some
companies also require a number of minimum years of employment before the employee
qualifies as a member of a supplementary pension scheme, and the employee may lose
accrued pension rights if she or he resigns before retirement age. In addition, the adjust-
ment methods of pensions are often weaker than in statutory schemes. For women with
children, therefore, these schemes are disadvantageous with respect to statutory pensions.

Simultaneously, a well-established and consistent shift has taken place from DB
plans to DC plans.”” DC plans allow the employer to evaluate future pension expendi-
ture more easily (because the contributions are fixed), which is significant because life
expectancy has continued to increase beyond previous estimates. Similarly, some countries
have replaced previous DB plans with NDC schemes.'* DC pensions have a number of
implications for women, particularly women with children. In fact, in DC plans, the link
between contributions and earnings (and thus, employment) is much tighter; contribu-
tions are paid from an employee’s salary and directly reflect the amount of total career
earnings. This feature is disadvantageous to women with children. Moreover, DC plans
bear higher investment risks."

Because mandatory and quasi-mandatory occupational schemes are included in
the modeling, the simulations allow the analysis of replacement rates under the differ-
ent schemes. Figure 12.8 illustrates the gross replacement rate of an average earner with
a career break relative to someone with a full career in the different components of each
country’s pension system.

Figure 12.8 also suggests that pension entitlements diminish steeply as the child-
care breaks lengthen in many of the countries. However, basic and minimum pension
components seem to mitigate the effect of these reductions. For example, in countries
such as Denmark and the Netherlands, where residence-based basic pensions are gener-
ous, these pensions can be considered to compensate to a certain degree for the loss of
earnings-related pension benefits attributable to caregiver responsibilities. But in countries
where the residence-based pension is diminished by the earnings-related pension and in
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FIGURE 12.8 Gross replacement rate of average earner with career break relative to full-career
earner, by pension plan
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FIGURE 12.8 Gross replacement rate of average earner with career break relative to full-career
earner, by pension plan (continued)
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FIGURE 12.8 Gross replacement rate of average earner with career break relative to full-career
earner, by pension plan (continued)
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SOURCE: OECD Pension Models database.

countries where no residence-based pension exists, the absence of caregiver credits can
more strongly affect pension entitlements.

The effects of eliminating child care are not uniform in countries with NDC schemes
either. This lack of uniformity arises because the child-care credits are given under differ-
ent forms and the pension system in which they are integrated has other features that
favor a larger redistribution toward women with children. Conversely, some other features
may worsen the situation of women with children. For example, a lower retirement age for
women further exacerbates the problem of women’s shorter tenure, and a pension system
based on the individual accumulation of pension rights can exacerbate gender inequality
in the labor market. Both are issues that affect NDC systems. Indeed, the combination
of an earlier retirement age for women, as introduced by the Polish pension reform, has
negative effects on pension levels. In fact, although the system is based on a closer link
between contributions and earnings, women’s lower retirement age means they have fewer
contribution years relative to men. In addition, the five-year difference between retirement
ages has a negative effect on compound interests in women’s pension savings, whether in
a public or private scheme.

The evidence suggests that factors other than child-care credits affect the pension
entitlements of mothers who interrupt their career to care for their children. In particular,
components of the pension systems that are either means tested or residence based and
the way in which earnings are taken into account in the computation of pension entitle-
ments seem to offer a good alternative to explicit child-care credits. Safety nets thus offer
good protection for all low-income workers and for people who experience other kinds of
breaks, such as those related to unemployment or to a switch between dependent employ-
ment and self-employment. The basic pension scheme financed by general revenue and
based on a residence test might be one possible way to provide protection from the losses
of child-care absences. For example, in New Zealand, which provides the typical universal
basic pension scheme, child-care absences have no effect. Likewise, Irish mothers with
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child-care absences are well protected through basic pension schemes that require rela-
tively less strict conditions to obtain a full pension.'®

The United States depends on an earnings-related pension scheme for old-age
income provision, supplemented by a targeted pension. Benefits are computed with refer-
ence to the 35 best years of earnings. As a result, years out of paid work have little effect
on the final pension amount. After a 10-year break, replacement rates decline, but the
progressive pension formula helps maintain rates at relatively stable levels.

Policy Conclusions and Issues for Discussion

What role should credits for child-care absences have in OECD retirement systems? In
particular, should the pension system compensate mothers for interruption of paid work
in the labor market?

Many of the countries analyzed in this chapter grant favorable treatment to women
who interrupt their careers to raise children through specific compensation mechanisms.
These mechanisms vary in terms of objectives and design features and lead to important
differences in their effect on mothers’ pension entitlements across countries.

The analysis has shown that child-care credit systems work to boost mothers’ pen-
sion entitlements, but not enough to fill the gaps caused by career breaks. On average,
across the countries considered in this chapter, the gross pension replacement rate for
average earners with interrupted careers relative to that for full-career individuals drops by
nearly 4 percentage points after a 5-year child-care break, and the decline becomes steeper
as the period lengthens: it is 8 percentage points after a 10-year break and 13 percentage
points after a 15-year break. The effect is only slightly higher when net pension replace-
ment rates are considered. The effects also vary with earnings, with the highest losses
occurring at higher earnings.

The effect of child-care credits depends on the design of the pension schemes.
Overall, differences between replacement rates in countries that have child-care credit
systems and those of countries that do not are not significant. This is because other
features in terms of design, such as pension formulas based on best or last earnings and
progressive elements, also affect the level of the pension of a person who has a career
break for child care.

The contributory base is another important element. For example, in Poland, car-
ing credits are financed by a transfer from the state budget and are paid on the basis of
the minimum wage. This arrangement makes the benefit much less generous than it was
before the reform. As a result, women taking care of children receive lower pensions.
Moreover, workers with earnings higher than the minimum wage are penalized for taking
time off to care for children. A compensation mechanism depending on previous incomes
might prevent this kind of distortion.

The analysis suggests that without credit systems, the replacement rates of moth-
ers with career breaks would decrease more substantially in OECD countries. Still, the
increase in the gross replacement rates as a result of the credits is rather modest at all earn-
ing levels. (France, Luxembourg, and Switzerland are the exceptions.) As a result, some of
the goals of child-care credit systems, such as rewarding vital social activities, achieving
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gender equality, and relieving old-age poverty of women, are attained only to a limited
degree.

Child-care credits are, and will remain, a valuable tool to supplement women’s low
pension entitlements. This is especially true in countries where the design of the pen-
sion system leads to lower pensions for women—for example, where occupational pen-
sion schemes do not have built-in compensation mechanisms child care and where DC
schemes are very widespread. In these cases, “noncontributory” periods might be an
important intervention, especially if the structure of the labor market or the supply of
child-care services prevent women with children from getting a paid job on either a full-
or a part-time basis.

Compensation mechanisms for child-care absences also contribute to the more
general objective of reducing poverty rates. In most countries, poverty rates are, in fact,
higher among elderly women than among their male counterparts. This situation is partly
because women live longer, and many of today’s elderly women still rely in great part on
the survivors’ pensions of their deceased spouses. But in the future, because women will
have their own careers and earn their own pension entitlements, a move away from the
male-headed, single-earner household will occur, and poverty rates among female retirees
should decline. However, this objective can be achieved through various forms of redis-
tribution in pension systems that are designed to ensure decent living standards for all
retirees, male or female.

Clearly, the basic trade-off between poverty avoidance and work (dis)incentives is at
the core of the challenge and not at all easy to overcome. The design of the compensation
mechanism for child-care absences by pension systems, whether implicit or explicit, is
therefore an essential issue in the discussion.

Pension systems, however well designed, will not be able to compensate on a large
scale for inequalities between men and women or between parents and the childless in the
labor markets. As the analysis has shown, child-care credits are only one part of the equa-
tion in terms of income redistribution and poverty among the elderly. Although redis-
tributive elements of pension systems in many countries take care of pension protection
for parents during child-care periods, child-care credits alone will not be able to fix the
problem of older women’s poverty. Addressing this challenge will require a more compre-
hensive policy approach encompassing many of the challenges faced by women and, more
generally, parents in the labor markets. Pension policies aiming to protect parents thus
need to be designed in the larger context of family and employment policies.
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Annex 12A: Types of Crediting Mechanisms

and Rules for Credit Mechanisms

Figure 12A.1 provides further detail on the types of crediting mechanisms in pension systems. For more detail about the rules for child-care

mechanisms in the various countries studied in this chapter, see table 12A.1

FIGURE 12A.1 Types of crediting mechanisms in pension systems
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TABLE 12A.1 Rules for child-care credit mechanisms

Country

Australia

Austria

Belgium

Bulgaria

Czech Republic

Denmark

Estonia

Period of care

n.a.

Up to 4 years per child

Maximum of 3 years

Maternity and pregnancy
periods, plus the following
periods:

Paid leave for caring for a
child up to 2 years age

Paid leave for caring for a
child up to 2 years of age
placed with relatives or in
foster care

Unpaid leave (up to 6 months)

for caring for a child up to
8 years of age

Period during which a parent
or adoptive parent cares
for a child with a severe
disability up to 16 years of
age, because of which the
parent (adoptive parent)
does not work and has not
been insured

Periods caring for children up
to 4 years of age

Up to 1 year in receipt of
parental benefits

3 years per child

Crediting

No specific credit given. Some protection is offered
through the means-tested age pension.

Contribution based on a salary of €1,350 per month
is paid by the government, but only 2 years per
child are covered and count toward the qualifying
period for pension entitlement.

Credit (tijdskrediet) is granted to all employees
who have worked for at least 1 year for the same
employer during the 15 months preceding the
application. Earnings before child-care breaks are
counted in the numerator of the benefit formula.

According to the Bulgarian Social Insurance Code,
the periods of care described are considered
insurance periods without payment of social
security contributions. However, such periods
are not taken into account in determining the
individual’s average contributory income.

These care periods are excluded from the averaging
periods for calculating the assessment base. Up to
3 years’ early retirement is possible, depending on
the number of children.

Double the amount of contribution is paid for
ATP. The beneficiary will pay one-third of the
contribution; two-thirds is paid by the government
or municipality. Those out of the labor market
caring for children beyond the maternity period
typically switch to another scheme that also carries
an ATP contribution. No credits or contributions
for occupational pension schemes are given for
periods out of paid work caring for children.

State pays the employer contribution for recipients
of child-care allowances (33% on a salary of EEK
700). Individuals who receive parental benefits
need to pay the contributions to the defined
contribution scheme.

(continued next page)
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TABLE 12A.1 Rules for child-care credit mechanisms (continued)

Country

Finland

France

Germany

Greece

Hungary

Period of care

Periods of maternity
(11 months)

Periods caring for children
under 3 years of age

Periods of at least 9 years
caring for children under
age 16

Periods caring for children
under 3 years of age
(maximum of 3 years for
the first 2 children)

3 years per child

Periods caring for children
up to 10 years of age

1 year for the first child;
2 years for each
subsequent child to a
maximum of 3 children

Periods with childrearing
benefits (maximum of
3 years per child)

Crediting

Pension accrues based on 1.17 times the salary on

which the family benefit is based.

Until the child is 3 years of age as well as during

unpaid periods of care by either parent during
which the child-care allowance is paid, the pension
accrues on the basis of a fictitious salary of
€556.60 a month (in 2006), and contributions are
paid by the state. During parental leave, pension
contributions are not due, and pension accrual

is paid by the earnings-related pension system.
These periods are not included in the income test
for the national pension.

Under MDA, 2 years are covered per child in

the public scheme, regardless of whether the
beneficiary continues to work during that time.

Both parents receive a 10% increase in final pension

payout from the public plan if they have raised 3 or
more children.

Under AVPF, credits based on the minimum

wage are given for a family whose earnings are
under €17,600 for the first child (30% more for
subsequent children).

Under ARRCO, pension rights are increased by 5%
for each dependent child. Pension rights accrued
after January 1, 1999, are increased by 8% if the
person has 3 or more children.

Contributions based on average earnings (1 pension

point) are paid by the government.

These years count toward the number of years

needed to qualify for a pension. If people work and
contribute when their children are under age 10 or
if at least 2 children under age 10 are parented,
parents receive a bonus of up to 0.33 pension
points per year. However, this bonus cannot result
in a total accrual exceeding 1 pension point per
year.

This period counts only toward the qualifying

conditions for retirement, not for the calculation of
benefits.

Contribution after the benefit is paid by insured and
government. Periods are not considered creditable
periods if this treatment is more advantageous for
the insured.

(continued next page)
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TABLE 12A.1 Rules for child-care credit mechanisms (continued)

Country

Iceland

Ireland

Italy

Japan

Korea, Rep.

Latvia

Lithuania

Luxembourg

Period of care

n.a.

Periods caring for children
under 12 years of age
(maximum of 20 years)

1 year for 1 or 2 children;
2 years for 3 or more
children

3 years (if additional children
are born while the parent is
caring for a child, the period
is extended until the last
child turns 3 years of age)

1 year to 50 months
according to the number
of children born after
January 2008

1.5 years

3 years

2 years for 1 child; 4 years for
2 children (“baby years”)

Crediting

Residency-tested basic pension and targeted
schemes automatically protect women who
leave paid work to care for children. No specific
credits are made for child-care absences. The
occupational pension funds make no provisions for
women who must leave work to care for children.
The government social assistance scheme
contains benefits for parents (men or women) who
must take care of children with long-term illnesses
or disabilities. Such benefits are also provided to
people who must care for close relatives (e.g., an
adult child taking care of an aged parent).

Periods are excluded from the averaging periods for
calculating pension benefits.

Pension is increased for mothers through a more
generous transformation coefficient. For mothers
of 1 or 2 children, the transformation coefficient of
their actual retirement age plus 1 year is used. For
mothers of 3 or more children, the transformation
coefficient of their actual retirement age plus
2 years is used. Mothers may choose to retire early
instead of taking a higher pension.

Contributions are made on the basis of earnings
before the leave, and in calculating the benefit and
qualifying conditions, the entire period is credited.
If parents work part time when caring for children,
pension benefits are calculated on the basis of
their full-time previous earnings.

A person who is not working because of child care
can be exempted from payment of contributions
during the period requested. The insured period
can be increased by paying the exempted
contributions (total contributions, including that for
employers) after resuming work. An insured woman
who gives birth to a child (except for the first child)
after January 2008 can get pension credits.

State pays the contributions.

Persons taking care of children for 3 years are
insured only for the main part of the social
insurance pension. From January 2008, they are
covered for the full pension, and a minimum wage
credit will be given to the earning-related pension.

Pensionable earnings are based on pay immediately
before the baby years are claimed. The period
counts as part of qualifying conditions and enters
in the flat-rate component of the pension formula.
Employees who could not claim the baby years
because of an insufficient contribution period
have the right to a special monthly allowance in
retirement of €89 per child.

(continued next page)
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TABLE 12A.1 Rules for child-care credit mechanisms (continued)

Country Period of care Crediting
Periods caring for children As noncontributory periods, they are counted toward
under 6 years of age the qualifying conditions for an early retirement

pension and the minimum pension.

Malta n.a. No credits are awarded for economic inactivity
caused by childrearing, but many pension
systems provide coverage to people who do not
work because they are caring for their relatives
with disabilities. Such coverage is paid as a
noncontributory carer’s pension. These pension
credits take different forms: they can be additional
years (counted at previous earnings) or they
can be qualifying years (counted without or at a
fictitious income). These credits are offered in both
basic and earning-related schemes.

Mexico n.a. There are no credits for periods spent out of paid
work because of child-care responsibilities.

Netherlands In the basic old-age pension scheme, periods out
of paid work are automatically covered. In the
occupational schemes, no credits are given for child-
care periods during which people are out of paid
work, but the accrual of pension rights continues
over the remaining working years. However, many
schemes allow voluntary contributions to cover the
aforementioned periods of absence.

New Zealand n.a. Eventual public pension entitlement is not affected by
periods out of paid work for caring purposes.

Poland Periods of maternity leave Contributions based on the maternity benefit
(18 weeks for first child, (average wage over the past 6 months) are paid by
20 weeks for the second the government.

child, and 28 weeks for
multiple births)

Periods of parental leave Contributions based on the minimum wage (18%
(3 years per child) of nationwide average earnings) are paid by the
government. All periods for which contributions are
paid are qualified for minimum pension guarantee.

Portugal Periods of maternity leave Credits based on pay in the 6 months before the
second month of the start of the leave are given.

Periods caring for children Periods can be treated as if parent is working full
under 12 years of age time.
(maximum 3 years) and
working part time

Romania Periods of parental leave These periods are covered and the contributory base
is the social insurance benefits granted during the
period

Slovenia For maternity periods of up to 1 year, state pays

contributions based on the value of the minimum
wage. The benefits for this period are calculated
on the basis of earnings when the mother was
working.

(continued next page)
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TABLE 12A.1 Rules for child-care credit mechanisms (continued)

Country Period of care Crediting

In addition, a parent who switches to part-time work
when the child is 3 years of age or younger is
treated as if he or she worked full time.

The possibility also exists of paying voluntary
contributions for periods out of the labor market
caring for children up to age 7 years.

Slovak Republic Periods caring for The assessment base for pensions is 60% of
children up to 6 years earnings prior to the period spent caring for
of age children. In the first half of each calendar year, it

is based on average earnings 2 years before the
absence started. In the second half, the calculation
uses earnings in the calendar year immediately
before the absence.

Spain Maternity period Maternity period is covered.

2 years of child care In addition, 2 years out of the labor market looking
after children count toward eligibility for a pension
benefit.

Sweden Periods caring for children Government pays contributions based on wages that
under 5 years of age are most favorable, up to the earnings ceiling in the

pension system.

Periods of parental benefits Parental benefits paid to people on parental leave
(16 months) from work are also considered pensionable
income.

Under ITP, there is a recommendation that the
employer contribute to an employee’s pension
during periods of up to 11 months for parental leave.

Switzerland Periods caring for children Years of child care (for children under age 16) are
under 16 years of age credited in the public scheme as if earnings had

amounted to 3 times the minimum pension of the
year in which the caring parent retires. For 2006,
this amount was Sw F 38,700, corresponding
to 53% of economywide average earnings. If
the caring parent is married during the caring
period, the credits are split equally between the
spouses. Credits for child care are not granted in
occupational schemes.

Turkey n.a. There is no credit for periods spent out of paid work
caring for children.
United Kingdom Periods caring for children Periods are counted to reduce the number of years
under 16 years of age required for a full pension under the basic pension.
Periods caring for children Caring parents are deemed to have earned at
under 6 years of age the low earning threshold for the state second
pension.

NOTE: n.a. = not applicable; ARRCO = Association des Régimes de Retraités Complémentaires (Association of
Supplementary Pension Schemes); ATP = Arbejdsmarkedet Tillaegspension (Danish occupational pension scheme);
AVPF = I'assurance vieillesse des parents au foyer (old-age insurance for parents in the home); ITP = Industrins och
handelns tillaggspension (Swedish occupational pension scheme); MDA = les majorations de durée d’assurance
(increases in the duration of insurance).
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. In 1983, for example, pension age for men in OECD countries averaged 63.6 years, 2.0 years

older than the age for women. The gap between the two closed over the next decade to
1.8 years by 1993: pension eligibility age fell for both sexes, but by a larger amount for men.
By 2002, a small increase for men and for women brought the gap in pension ages down to
1.2 years. Under current legislation, increases in pension ages for both sexes will bring them to
an average of 65.2 years for men and 64.8 years for women in the long term.

In many countries, differences still exist between men and women in the length of the period
to qualify for pension entitlements. By contrast, countries that use the residence criterion do
not differentiate between men and women.

This credit, however, matters only for pension entitlements of women with less than a full career.

. This right to retire early is increasingly being granted to both parents, not only to mothers.

. However, the credits would be wasted when full-time housewives are those bearing the burden

because they do not have any chance to use the credits for pension entitlements unless they try
to accumulate further pension entitlements by reentering the labor market.

To this end, contributions based on reference earnings are paid or considered to be paid during
the career breaks, as is the case in Austria, Poland, the Slovak Republic, Sweden, and Switzerland.
In some countries, such as Germany and Norway, pension points are given up to some earnings
threshold. For example, in Norway, mothers with annual point earnings lower than three have
these earnings topped up. Mothers with annual point earnings exceeding three do not get any
top-up. The family may apply to have the points granted to the father instead of the mother. For
the other group, points are granted on the basis of individual applications. In Germany, the total
accrual related to child-care absence cannot exceed one pension point a year.

The basic schemes generally do not provide either credits related to children’s education or
credits related to child raising because the pension payments are not related to the fact of hav-
ing worked. Thus, a mother who cares for her child receives a basic pension equal to that of
the man who never stopped working. The contributory pension, however, will likely be lower,
if she has not been able to contribute for the missing years.

. The OECD pension models rely on the APEX (Analysis of Pension Entitlements across Coun-

tries) infrastructure originally developed by Axia Economics with the help of funding from the
OECD and World Bank.

See D’Addio and Immervoll (2010) for a discussion and analysis of earnings distribution by
gender in OECD countries.

This research has a number of limitations. First, the reference pension level is that of single
person (in most cases, the mother) not couples. Because child-care credit mechanisms are
generally provided to couples, pension entitlements of couples should be the reference. In that
case, the overall results hinge on which spouse would be the recipient. Second, this modeling
assumes that even after child-care absences, the earnings level and job position are maintained.
Although this assumption is likely to be satisfied for short absences, it would not be the case for
longer absences. After career interruptions for child care, women often return to the workforce
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with part-time jobs or return full time with lower wages than they would have had absent the
interruption because of outdated skills and knowledge. Thus, the assumption of linear growth
of wage earnings is not necessarily appropriate for mothers with long career breaks.

11. Recent literature is investigating this issue by considering endogenous fertility decisions (see
Nishimura and Zhang 1992, 1995; Cigno 1993; Cigno and Rosati 1996; Rosati 1996;
Kolmar 1997; Wigger 1999; Cigno, Casolaro, and Rosati 2003; Steurer 2008). For example, Steurer
(2008) shows that even modest fertility payments would contribute to make pension systems more
sustainable in the long run. Similar results are found by van Groezen, Leers, and Meijdam (2003).

12. France is not in this group because the assumption underlying the simulations is that of a
mother working a full career. The crediting mechanisms of France’s MDA (les majorations de
durée dassurance, or increases in the duration of insurance) are beneficial only to mothers who
work for less than a full career.

13. In DC schemes, the amount of the contribution is fixed, and the amount of the pension ben-
efit depends on the amount of contributions paid during the whole career, increased by the
returns received on them during funding and diminished by administration costs. When these
savings are transformed into a monthly pension, they are divided by the expected period of
payment. Women, having longer life expectancy, thus receive a smaller monthly pension than
men if unisex schedules are not used.

14. Insuch a system, all contribution payments are recorded in notional individualized accounts. Capi-
tal accumulation is virtual, however. Individual benefit levels depend mainly on past contributions
and their notional rate of return, as well as on life expectancy. Thus, in an NDC system, the link
between contributions and earnings is very tight, and benefits reflect individual’s contributions.

15. A feature common to all funded DC schemes is that the liability for the adequacy of the pen-
sion is transferred to the individual employee. If no minimum return requirement is set, as is
usually the case, periods of low returns may lead to unexpected losses in the pensions (as the
current financial and economic crisis has proved).

16. Also, the presence of a mandatory occupational pension scheme, generally of the DC type,
greatly affects mothers” pension entitlements because periods out of the labor market are cov-
ered on a voluntary basis only. The effect of this lack of crediting provisions within those
schemes becomes more important as the periods of interruption lengthen.
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CHAPTER 12
COMMENT

Hannelore Weck-Hannemann

Gender aspects and differences between men and women are still striking and salient
when considering labor market outcomes. Although women’s economic opportunities
have improved over the past few decades, as Anna D’Addio points out at the outset of her
analysis, wage gaps and occupational segregation are still pronounced and persistent in all
countries of the Organisation for Economic Co-operation and Development (OECD) and
European Union (EU). In the policy conclusions at the end of her chapter, D’Addio comes
back to this general perspective arguing that pension systems, however well designed, will
not be able to compensate for these large-scale inequalities in the labor market. Hence, a
comprehensive policy approach is required, and pension systems aiming to protect parents
need to be designed in the larger context of family and employment policies.

The main focus of chapter 12 is a broad analysis of alternative pension systems in
OECD and EU countries with special emphasis on the factors affecting pension entitle-
ments for women with interrupted careers for child-care reasons. The detailed description
of alternative pension systems implemented in more than 30 countries with special focus
on child-care credits is to be commended and will remain an important reference. More-
over, the analysis complements the other articles in this part of the book. Whereas Estelle
James, in chapter 10, focuses on gender issues in general, Anna D’Addio concentrates
on women’s pension entitlements and the role of child-care credits. And although James
is specifically interested in gender issues in nonfinancial (notional) defined contribution
(NDC) systems, D’Addio, in her analysis, looks at all types of pension systems. Because
the chapter reviews pension entitlements in a large set of countries that result from com-
plex rules in terms of eligibility conditions and the calculation of benefits—including the
different kinds of child-care crediting mechanisms—the overall picture given is broad and
less detailed than what would be possible in a country study. Nevertheless, the systematic
overview is useful to get a picture of similarities and discrepancies across countries.

Using the OECD pension model to estimate gross pension replacement rates for
individuals with child-care breaks in comparison to a full career gives insights and allows
for comparisons across countries.

Creating a level playing field is the main issue for gender equality not only in the
labor market but also in the context of pension entitlements. In this regard, the analysis
and the conclusions given by D’Addio provide an important basis. But it is important to
note that from an economic point of view that emphasizes efficiency considerations over
redistribution, it would seem appropriate to favor ex ante over ex post policy measures.
Unintended consequences also arise: granting child-care credits only for mothers might
improve the situation for women, but only partially. Because of the disincentive effect
involved, fathers might be induced to sustain their prevailing abstinence from child care,
resulting in a strengthening of the traditional division of labor between family work and
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paid work instead of fostering freedom of choice. D’Addio emphasizes, “In principle,
the person who actually bears the burden of child care and experiences breaks of career
should be the recipient.” But also in accordance to D’Addio and, moreover, James, one
must admit that the basic trade-off between poverty preventions and work incentives is
at the core of the challenge and not at all easy to overcome. A merit of the contributions
included in this part of the volume is that they give more insights into the specifics of this
trade-off with reference to the gender dimension.



CHAPTER 13

Gender Policy and Pensions in Chile

Eduardo Fajnzylber

Acommon observation in most countries, developed or developing, is that women are
often at a disadvantage with respect to men in terms of their financial protection in
old age. This outcome is a result of multiple factors related to child caring, labor mar-
ket participation, and pension design. Pension systems almost everywhere are based on
acquiring rights through employment-related contributions. Women tend to contribute
for shorter periods while taking care of children (or other dependent relatives), they have a
lower attachment to the formal labor markets than men, and they usually retire earlier and
live longer.

This chapter analyzes the various factors that affect pension differences by gender
in the context of a pension system mostly based on a defined contribution (DC) scheme.
Using the experience learned in almost 30 years under such an environment, it presents
aggregate statistics and simulation results that shed light on the relative importance of the
various factors. Some of this experience may be directly applied to countries with other
retirement structures, including nonfinancial (notional) defined contribution (NDC)
schemes.

In addition to analyzing the effects on gender equality of various design elements
within the framework of defined contribution pensions, this chapter considers two addi-
tional topics: the role played by the poverty prevention pillar (first pillar) as a gender
equalizer and the importance of survivorship pensions.

This chapter is not the first work to analyze the gender gap in the Chilean context.
Most notably, Berstein and Tokman (2005), using the same sources of data, analyze how
the pension system in place prior to the 2008 reform increased the gender gap.' The main
contribution of the current chapter is the analysis of the gender elements included in the
2008 pension reform, with particular emphasis on the new solidarity pillar.

The chapter is structured as follows: the next section briefly describes the main
aspects of the Chilean pension system that affect pension differences by gender, including
the principal changes introduced by the 2008 reform. The following section shows how
the different elements of DC pension calculations affect the gender gap in the Chilean
context. Then, the results from a simple pension simulation using Chilean microdata are
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used to put in perspective the relative importance of the different components and the
potential effects of the changes introduced by the 2008 reform. The final section is the
conclusion.

The Chilean Pension System and Gender Elements
of the 2008 Reform

The current Chilean pension system can be decomposed into three main pillars: a poverty
prevention pillar, a contributory pillar, and a voluntary pillar.?

Before the 2008 reform, the poverty prevention pillar was based on two compo-
nents: (a) a means-tested assistance pension (pensiones asistenciales, or PASIS) and (b) the
minimum pension guarantee (MPG) for individuals who contributed for at least 20 years
to the individual capitalization scheme but whose contributions were not sufficient to
finance a minimum amount for their retirement. Together, these two programs were the
main government tools aimed at preventing old-age poverty. Both were financed by gen-
eral revenues.

The contributory pillar was dramatically reformed in 1980. The previous system
was based on a number of pay-as-you-go schemes that provided defined benefits calcu-
lated as a proportion of the wages received during the last period of working life. These
schemes were running increasing deficits, caused by large imbalances between the benefits
that were promised and the contributions that were made into the system. In 1980, the
military government created a single national scheme, which is the scheme that Chile still
has today. It is a financial defined contribution (FDC) scheme. It is based on individ-
ual accounts where workers’ contributions become “saving deposits” and are invested in
financial instruments by professional firms known as pension fund administrators (admin-
istradoras de fondos de pensiones, or AFPs). These firms are free to set an administrative fee
in exchange for the different services they provide (collection, record keeping, investment,
benefit calculation and payment, and customer service), and individuals can switch at any
time between AFDs.

Individuals are not allowed to withdraw funds from their individual accounts until
they retire, which can happen at any point after the legal retirement age (65 years for
men and 60 years for women). Retirement can also occur before that age (under early
retirement) if individuals have accumulated enough funds in their account to receive a
minimum replacement rate. When the individual retires, he or she can choose between
buying an annuity from an insurance company and receiving a programmed withdrawal
stream from the AFP. In both cases, benefits are actuarially calculated as a function of the
individual’s savings accumulated over the lifetime, the potential beneficiaries, and (age-
and gender-specific) life expectancy.

To complement the compulsory savings made into the contributory scheme, tax
incentives are provided for individuals who make additional voluntary savings in a set of
specified financial products: voluntary savings accounts managed by the AFPs, mutual
funds offered by banks, insurance-plus-savings products provided by insurance compa-
nies, and so on. The scheme is structured so that the part of the individual’s income that
is allocated into these products is exempt from income taxes during the years the deposits
were made. Interest income from these savings is also tax exempt, but pensions financed
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by these savings are subject regular income taxes when they are received by the worker.
Individuals are allowed to withdraw funds before retirement, but with a penalty in addi-
tion to the income taxes owed at the time of this withdrawal.

GENDER ELEMENTS OF THE 2008 REFORM

In the 2008 reform, particular attention was given to introducing measures that would
increase gender equality. In general, women tend to (a) have long periods without con-
tributions, usually associated with caring for children or other dependent relatives; (b)
be hired in low-remunerated occupations (relative to men with a similar educational
background); (c) retire earlier; and (d) live longer. All these elements, when combined
in a pension system that provides no gender redistribution at retirement, create signifi-
cant differences in the distribution of benefits between men and women.

In contrast, retirement and disability benefits under the AFP scheme inherited
many of the asymmetric design elements of previous regimes: women cannot provide
survivorship benefits to their husbands (or the fathers of their children), unless they are
disabled. Hence, they are entitled to lower benefits from the workers’ disability and sur-
vivorship insurance program even though they pay the same premium. At the same time,
pension formulas do not have to reserve funds for husbands in case they outlive their
wives, a regulation that increases women’s benefits. In addition, mortality tables used to
calculate benefits under a programmed withdrawal schedule are gender specific (which is
consistent with this self-insured option), and insurance companies are allowed to make
differentiated benefit offers to men and women.

Introduction of the new solidarity pillar. To address these differences, the reform intro-
duced a number of measures. The main one is the new solidarity pillar. Before the reform,
poverty in old age was partially addressed by two main programs: the MPG, which pro-
vided a floor for pensions for individuals who contributed for at least 20 years, and the
PASIS, which targeted poor individuals with no pension entitlements.

The 2008 reform replaced these programs with a single scheme that guarantees that
all individuals in the 60 percent less affluent fraction of the population will receive a guar-
anteed basic pension, regardless of their contribution history. This new program provides
old-age and disability subsidies, financed by general revenues of the state.

Individuals with no contributions are entitled to the old-age Basic Solidarity Pen-
sion (Pensién Bésica Solidaria, or PBS) once they reach 65 years of age and fulfill the
income and residence requirements. Individuals who made contributions but will receive
a pension below a certain threshold are entitled to the Pension Solidarity Complement
(Aporte Previsional Solidario, or APS), with similar income and residence requirements.
The disability program provides benefits under similar conditions, but for individuals
between the ages of 18 and 64. Once such individuals reach the age of 65, they are eligible
for old-age solidarity benefits.

The schedule of subsidies is described in figure 13.1, which presents solidarity sub-
sidies and total pensions as a function of self-financed entitlements.

Two particular elements of this design are worth noting: (a) the strong integration
between the contributory system and the solidarity pillar and (b) the concern for con-
tributory incentives that this integration raises. Integration guarantees that everybody in
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FIGURE 13.1 Subsidies and final pensions under the new solidarity pillar

a. Old-age solidarity benefits b. Disability solidarity benefits
total total
pension pension
APS
APS
PBS PBS
self-financed pension self-financed pension

SOURCE: Rofman, Fajnzylber, and Herrera 2008, figure I1I-6.

the first three income quintiles receives a pension at least equivalent to the PBS. If the
benefit had been established with a cap (as for disability), low-income individuals would
have an incentive not to contribute because their retirement income would not increase
with the number or amount of contributions. With the chosen design, the total pension
increases monotonically with self-financed savings (i.e., every dollar saved always increases
retirement income, even if not by a full dollar).

By design, the new solidarity pillar will be more beneficial for women, because they
are more likely never to have contributed or to have done so with less frequency and with
smaller amounts than men. In addition, benefits are gender neutral, therefore favoring
women because of their greater longevity.

State-financed bonus to mothers for every child born or adopted. The reform intro-
duces a subsidized bonus to mothers for every child born or adopted. The subsidy is
equivalent to the contribution of a full-time minimum wage worker for 18 months and
receives an annual rate of return equivalent to the net average return of the AFP from
the day of birth until the mother reaches age 65. This benefit is subject to the residency
requirement but is not means tested.

Because Chile is among the countries that have the longest maternity leave regula-
tions in the region (18 weeks) and at the same time has one of the lowest female labor
force participation rates, the introduction of this bonus is extremely important to achieve
decent retirement income, particularly among low-income workers. But beyond the finan-
cial benefit, the measure is extremely valued by the population as a form of social recogni-
tion of the (nonremunerated) activity of giving birth and taking care of children during
their first months of life.

Economic compensation in case of divorce or annulment. The reform introduces the
legal concept of pension-related economic compensation in case of divorce or annul-
ment. Under this provision, a judge can order, if required, the transfer of retirement funds
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between individual accounts as a form of economic compensation to the party who incurs
loss during the marital period. This transfer cannot exceed 50 percent of the resources
accumulated in the account of the contributing party during the period the two persons
were married.

Separation of disability and survivorship insurance contracts between men and
women and transfer of the difference in premiums to the low-cost group individual
accounts. The premium that is charged to participants in the AFP system for disabil-
ity and survivorship insurance was, before the reform, the same for men and women,
even though women are less likely to qualify for disability and do not generate survivor-
ship benefits to their spouse unless the spouse is disabled. To avoid this cross-subsidy,
the reform requires AFPs to obtain separate insurance contracts for men and women, to
charge affiliates for the higher of the new premiums (most likely the men’s contract), and
to deposit the difference for the other group in the savings account of the less risky group
(most likely, the women). As a result, women’s overall contributions to their pension funds
will be slightly higher than the 10 percent prescribed in the law. This approach can be
seen as a way to maintain a single insurance cost for all participants while increasing the
amount of savings available to women at the time of retirement.

In May 2009, the AFPs entered into the new insurance contracts, resulting
in a premium for men of 1.87 percent of covered wage and a premium for women of
1.67 percent. The difference will increase the contributions of women to the system (from
10.0 percent to 10.2 percent).

Widowers’ pensions. One of the main gender asymmetries prevailing in the prereform
system was the impossibility of generating survivorship pensions to widowers, unless they
are disabled. As part of the reform, the requirement to reserve part of the accumulated
funds at retirement for paying survivorship pensions and the coverage under the sur-
vivorship insurance now apply to both men and women. In the first case—retirement
calculation—the inclusion of widowers will actuarially decrease the pension of retiring
woman in exchange for the additional benefit. In the second case, the additional coverage
will be financed by a single insurance premium applicable to all women in the system,
thus eliminating the current cross-subsidies from insured women to insured men.

SUMMARY REMARKS ON THE 2008 REFORM

The measures undertaken in the 2008 reform described in this section account for most of
what can be done to improve pension equality between men and women through pension
system design. Clearly, however, most of the pension inequality is associated with cultural
factors governing the distribution of labor at the household level and the labor market
distortions that occur through occupation or wage discrimination. Those factors cannot
be appropriately addressed through pension reforms.

DC Pensions and the Gender Gap

Contributory pensions under a DC scheme (financial or nonfinancial) are affected by a
number of factors related to personal contribution history, retirement decisions, financial
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returns, and other design elements. One way to picture this situation is to consider a gen-
eral pension calculation formula:

Balance (frequency, intensity, and timing
of contributions, returns)

Contributory pension = - -
Factor (age and longevity at retirement, gender,

pension type, interest rates, covered beneficiaries)

In addition to the pension rights acquired through social security contributions,
individuals may be entitled to noncontributory rights (for example, the new solidarity
pillar under the reformed system in Chile, minimum pension entitlements, and assistance
pensions) and, in some cases, to survivorship pensions.

Total pension income = Contributory pension + Noncontributory rights
+ Survivorship pensions

Actuarial calculations imply that pensions are in direct relationship with the fre-
quency and intensity of lifetime contributions. In addition, the importance of returns
cannot be underestimated, as they account for a large share of the balance at the moment
of retirement.

For the denominator, the most critical factor is the retirement age and longevity at
retirement. Earlier retirement implies interrupting accumulation and interrupting com-
pound interest on part of the account balance, but it especially suggests that the accu-
mulated balance has to finance pensions for a longer period. In some cases, as in Chile,
different mortality tables are used for men and women, thus translating the higher female
longevity into lower pensions (for the same balance). The use of gender-differentiated
tables is directly related to the existence of different pension products: annuities and pro-
grammed withdrawals. In the latter case, under which individuals slowly withdraw their
balance, using unisex tables would be impractical. Expected interest rates at the moment
of retirement directly affect pensions but should not have any effect on gender differences.
Finally, actuarial calculations imply that pensions are reduced to finance survivorship pen-
sions to legal beneficiaries.

This section analyzes each of these factors and their relative importance in the Chil-
ean context.’

CONTRIBUTION HISTORIES: FREQUENCY, INTENSITY, AND TIMING

Probably the most important determinant of pensions in a DC context is how often indi-
viduals contribute to the system, a concept usually referred to as density of contributions.
Figure 13.2 presents the distribution of this density for men and women in Chile, esti-
mated by Forteza et al. (2009), using individual administrative data between 1981 and
2004, for a representative sample of 24,000 participants in the AFP system.*

Clearly, the distribution shows important differences between the contributory
behavior of men and women. Men’s distribution is skewed to the right, with a large mode
in 100 percent contribution density. In contrast, the female distribution is bimodal, with
modes at the two extremes (0 and 100 percent). As table 13.1 shows, men contribute on
average 15 percentage points more frequently than women. The fraction of women who
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FIGURE 13.2 Distribution of the density of contributions, 1981-2004
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SOURCE: Forteza et al. 2009, figure 4.
NOTE: Figure is based on longitudinal data from a representative sample of participants in the Chilean pension system.

TABLE 13.1 Working life contribution densities for men and women

Percentage of contributors with densities (d)

25% < 50% < 75% <

Characteristics Mean Median d < 25% d < 50% d<75% d<100% d=100%

Total 514 52.2 2515 22.4 24.9 26.0 1.3
Men B9 61.3 174 21.0 27.9 32.1 1.6
Women 43.0 39.2 36.0 24.2 20.9 18.0 0.9

SOURCE: Forteza et al. 2009, table 5.

contribute less than 25 percent of their working life is more than twice that of men
(36.0 percent against 17.4 percent).

To understand the source of these differences, one can show the activity that men
and women pursued when they were not contributing. Figure 13.3 shows the average frac-
tion of working life that men and women spend in different occupational categories.” Men
spend most of their working life, 58 percent, in formal occupations (as contract employ-
ees). They spend an additional 27 percent as informal (employed without a contract)
or self-employed workers. Only 11 percent of their working life is inactive. In contrast,
women are economically inactive 39 percent of their working life, spend 41 percent as
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FIGURE 13.3 Fraction of working life spent in different occupational categories, 1980-2002
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SOURCE: Author’s calculations, based on self-reported histories from the 2002 EPS.

formal workers, and spend 15 percent as self-employed or informal workers. If informality
is the main challenge for pension participation for men, inactivity represents the bulk of
the coverage problem for women.

As mentioned earlier, the timing of contributions plays a significant role in DC
systems, because early contributions accumulate interest over a longer period. Figure 13.4
shows the average contribution density of men and women over their lifetime, based on
data from the Social Protection Survey (Encuesta de Proteccién Social, or EPS).° Not only
do men contribute with a higher frequency than women, but also their highest densities
(around 74 percent) occur between the ages of 28 and 44, whereas for women, the highest
densities (around 55 percent) occur between the ages of 43 and 49.

Finally, figure 13.5 shows the earnings distributions of male and female contributors
to the pension system as of September 2009 (2.4 million men and 1.6 million women).
These unconditional distributions are quite similar, except for certain regions: a higher
proportion of women earn less than the official minimum wage (currently close to US$320
per month), and a larger proportion of men receive earnings at or above the maximum
covered wage (approximately US$2,500). Overall, the median covered wage is between
US$600 and US$700 for men and between US$500 and US$600 for women.”

The larger fraction of women receiving less than the minimum wage could be
explained by part-time workers and domestic workers (who have a lower minimum wage).
Clearly, these unconditional distributions do not capture the potential differences in wages
at similar levels of education or experience.

In summary, Chilean women have substantially lower and later contribution densi-
ties than do Chilean men. This situation is essentially explained by the fact that women
spend a large fraction of their working life as economically inactive. Moreover, women
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FIGURE 13.4 Average contribution densities by age and gender, 1980-2002
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tend to receive slightly lower earnings than men, and a much lower fraction of women
receive wages above the earnings ceiling for contributions. All these labor market factors
directly translate into lower pensions in a DC system.

RETIREMENT AGE

Actuarial calculations of pensions in DC schemes mean that the age at which people claim
a benefit has a strong and direct effect on their pension level; earlier retirement implies
that individuals’ savings must cover a longer payment period, thereby reducing the pos-
sible yearly amount of a pension.

Figure 13.6 shows the age at retirement (including early retirement) for both men
and women, as of September 2009.® The most prominent aspect is the great importance
of the minimum retirement age defined by law: 28 percent of men retired at age 65 and
45 percent of women retired at age 60. A large fraction of men (55 percent), however,
qualified and applied for early retirement, including 45 percent of male retirees by age 60.
In contrast, only 15 percent of female retirees acquired this status before the legal retire-
ment age, probably reflecting the fact that they often do not qualify because of their lower
account balances.’

An interpretation of figure 13.6 is that even if no actuarial advantages accrue (as is
often the case in defined benefit systems), individuals tend to retire as early as they are
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FIGURE 13.5 Income distribution of contributors by gender, September 2009
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allowed. This outcome could partly be associated with their lack of familiarity with the
way pensions are calculated in a DC scheme; individuals want to take advantage of the
possibility of receiving two income streams but do not anticipate the effect of this decision
on income once they actually retire from the labor market."

In comparison with the labor market factors described in the previous section, figure
13.6 shows that pension design plays a significant role in the decision of when to retire.
Raising the minimum retirement age for women (e.g., to equalize it with that of men)
would automatically increase their pensions at retirement at the expense of forcing them
to wait until that age."" At the same time, reinforcing the information provided to indi-
viduals looking at early retirement to make sure that they understand the consequences of
their decisions on their future earnings profile would be an interesting experiment.

MORTALITY TABLES AND PENSION TYPES

In Chile, retirees can opt for two main alternative retirement instruments: they can keep
their funds in the same AFP and start receiving payments from the AFP under a pro-
grammed withdrawal schedule (also called a phased withdrawal), or they can use their
funds to buy an annuity from an insurance company. In the first case, pensions are cal-
culated using official formulas, interest rates, and mortality tables. In the second case,
insurance companies compete and offer annuities that are based on the insurance com-
pany’s own calculations. In all cases, gender-differentiated mortality tables are used in the
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FIGURE 13.6 Distribution of old-age retirement age by gender, September 2009
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calculations, which thereby translate the higher longevity of women into lower pensions
(if all other factors are kept constant)."

To illustrate the importance of this issue, figure 13.7 shows the pension for single
men and women at ages 60 and 65, with US$100,000 in their account (using the official
mortality tables for pensioners). Women’s pensions, for the same age and balance, are 13
percent lower at age 60 and 17 percent lower at age 65. The figure shows the effect of
postponing retirement age for five years, from age 60 to age 65, as discussed in the previ-
ous section. This postponement alone (without including the additional contributions or
interest income that might increase the balance) would increase women’s initial pension
by 10 percent because of a lower life expectancy factor in calculating the pension. If, in
addition to the longevity effect, a 3 percent rate of return on accumulated savings between
age 60 and age 65 is assumed, the pension would be 27 percent higher. Finally, assuming
the person keeps making contributions from work every month until age 65 implies an
overall increase of 35 percent.

During the reform process, the issue of using gender-differentiated mortality tables
was discussed in the context of the Pension Reform Committee. The reasons for not
including a recommendation to use unisex tables were the following (Consejo Asesor Pres-
idencial para la Reforma Previsional 2006, chapter 5):

* In contrast with other countries, Chile allows workers to retire under a pro-
grammed withdrawal schedule. Under unisex tables, men would be more attracted
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FIGURE 13.7 Simulated pensions for single men and women, 60 and 65 years of age
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to this option, leaving the annuities market for women only, thereby defeating
the purpose of the measure.

There is no practical experience in using these tables in countries with individual
capitalization schemes.

Because pensions are calculated taking into consideration the group of potential
beneficiaries, the effect of unisex tables would be of second order.

Use of unisex tables would imply a cross-subsidy from retired men to retired
women, but it is unclear whether this subsidy would fall on men of higher or
lower income.

Use of gender-differentiated tables implicitly incorporates the effect of other vari-
ables that affect longevity, such as socioeconomic status.

Official mortality tables are used to calculate the reserve requirements of annuity
providers. Using unisex tables might cause such providers to reserve too little or
too much, depending on the gender structure of the company.

Annuities are freely fixed by insurance companies, which have an incentive to use
the mortality tables that most closely approach their pool of insured individuals.

POVERTY PREVENTION PILLAR

In addition to self-financed pensions, under certain conditions, individuals have access to
noncontributory benefits financed by general revenues. These benefits are generally gen-
der neutral in terms of their eligibility requirements and provide benefits until death, thus
mitigating the longevity difference between men and women.
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Before the 2008 reform, two main programs covered individuals with low pension
entitlements: the MPG for individuals who contributed for at least 20 years but were
not able to finance a pension above a certain threshold (the minimum pension), and the
PASIS for poor elderly without another source of pension income.

Using data from the EPS 1960-65 cohort, Berstein and Tokman (2005) analyzed
the effect of different components of the prereform pension system on the pension gap,
including the MPG component. They concluded that even if the MPG program tends to
favor women over men, it will not compensate for the differences in retirement age and
gender-differentiated mortality tables. Gender differences that occur during active life are
exacerbated during retirement, especially for highly educated individuals. Table 13.2 sum-
marizes these results.

As described earlier, the 2008 reform brought a number of measures directed at
reducing the pension gap, including the replacement of the MPG and the PASIS pro-
grams by the new solidarity pillar and the introduction of a bonus per live birth. The fol-
lowing section simulates the extent to which these new measures are able to compensate
for the pension gap.

SURVIVORSHIP PENSIONS AND DIVORCE

Up to this point, the chapter has focused on self-financed pensions earned by men and
women or noncontributory entitlements. An important third alternative for protection in
old age is being indirectly covered by survivorship pensions. This traditional concept of social
security systems depends, however, on individuals being married and maintaining their fam-
ily ties until retirement. As figure 13.8 shows, in the past two decades in Chile, women have
tended to postpone marriage, and a lower fraction of women are married during the period
before the minimum retirement age (from 60 percent in 1990 to 55 percent in 2000).

Figure 13.9 shows the evolution between 1990 and 2006 of the civil status of
women in the range of 55 to 60 years of age. The 5 percentage point reduction in married
women has been accompanied by increases in cohabitation (6 percentage points), separa-
tion (4 percentage points), and singlehood (2 percentage points).

Opverall, one can expect that indirect coverage provided by husbands will tend to
decrease over time, as women postpone or avoid marriage and as separations, annulments,
or divorces increase over time.

TABLE 13.2 Pensions, wages, and gender gaps by education level, 1960-65 cohort

Average wages (Ch$) Average annuities (Ch$)
Education Wage gap Annuity Change in
level Men Women (%) Men Women gap (%) gap (%)
Primary 81,842 34,833 135 104,274 43,335 141 -4
education
Secondary 129,413 62,107 108 176,671 76,028 132 —-18
education
College 272,898 157,949 73 380,955 150,815 153 —52
educated

SOURCE: Berstein and Tokman 2005, table 3.
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FIGURE 13.8 Fraction of women who are married, by age and cohort, 1990-2006
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SOURCE: Author’s calculations, based on CASEN household survey, 1990-2006.

Results from a Microsimulation

For the purposes of this study, a simulation model was constructed to compare how the
different measures taken in the 2008 reform will affect female pensions in Chile. The
model was based on individual-level histories taken from the 2002 EPS." Self-reported
labor histories are completed using econometric projection models, and pension entitle-
ments are calculated under different scenarios. This section describes the data, methodol-
ogy, and simulation results.

DATA AND METHODOLOGY

The EPS follows a sample of approximately 17,000 individuals who were interviewed in
2002, 2004, 2006, and 2008. This chapter uses data from the first survey (2002), where
individuals were asked to self-report their labor history for the period 1980-2002.' The
focus is on individuals born between 1962 and 1967, who most likely entered the labor
market after the 1980 reform. Because this chapter is interested in estimating their pen-
sion entitlements, the contribution status and earnings must be predicted from 2002 until
the moment they retire (60 or 65 years old).

To complete the history of contributions, the simulation first estimates a linear
probability model for a variable that is equal to 1 if the person worked and made social
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FIGURE 13.9 Civil status of women 55-60 years of age, 1990 and 2006
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security contributions in a given month. Because longitudinal data are available for a rela-
tively large sample, a fixed-effect model is estimated and used to predict the probability
of making contributions in a given month for the period that is not observed in the data.
The estimated model has the following form:

Contributed. = a0+ 'X + ¢. + €,
it it 1 it

where X includes the variables Age and Age” and their interaction with a female dummy
variable and schooling. The set of parameters ¢, represents the individual-level fixed
effects, which are also included in the prediction model. The results from this model
are included in annex 13A. The fitted values from the previous equation (censored to 0
if the prediction is negative and 1 if the prediction is greater than 1) are used as an esti-
mate of the probability of making contributions in a particular month.

The projection also requires an estimate of the earned income for contributors.
Because the EPS self-reported histories do not include earnings, a different approach
is followed. Cross-sectional data from another set of household surveys, the National
Socioeconomic Characterization Surveys (Encuestas de Caracterizacién Socioeconémica
Nacional, or CASENSs), are used to estimate a linear model for labor income, and then
the coefficients are used to impute earnings in the EPS labor histories.”” In this case, the
model has labor income as a dependent variable. The vector of explanatory variables, Z,
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includes as before the variables Age and Age” and their interaction with a female dummy
variable and schooling plus a female dummy variable, the variables Schooling and School-
ing’, and a cohort variable defined by the year of birth (divided by 1,000). The results
from this model are included in annex 13A.

. _ '
Earnings,= a+ B'Z +v,.

With the results from these two models, together with returns data, one can con-
struct projected pensions for each individual in the sample: the real balance in the account
at retirement (which can occur at age 60 or 65, depending on the scenario) is estimated,
and then the corresponding annuity is calculated on the basis of official mortality tables
and annuity interest rates.'°

SIMULATED SCENARIOS

The simulations examine how the 2008 reform affected women’s pensions by construct-
ing five incremental scenarios, depending on the different measures that were included. In
addition, two scenarios (called scenario 4-MP and 5-MP) included an MPG instead of the
new solidarity pillar. These scenarios are summarized in table 13.3.

As described previously, the current legal retirement age is 60 for women and 65
for men (scenario 1). Scenario 2 includes the state-financed bonus to mothers for every
child born. This benefit is equivalent to 18 monthly contributions for a minimum-wage
worker plus the rate of return (net of administration fees) that this amount would receive
if it were invested in the pension system (Fund C) from the month the child was born
until the date the mother reached the age of 65. The history of births is included in the
EPS." In addition to the bonus, scenario 3 includes the additional 0.2 percent of earn-
ings that women started to overcontribute since July 2009 as a result of the separation of
male and female contracts for disability and survivorship insurance. Scenario 4 includes
benefits from the new solidarity pillar for individuals with estimated pensions (calculated
in scenario 3) below US$510.!® Under scenario 4, both men and women receive benefits,
even though the effect is expected to be greater among women because they have lower

TABLE 13.3 Simulation scenarios

Scenario Description

1 Base scenario: women retire at age 60, men at age 65
2 Scenario 1 + bonus per child

3 Scenario 2 + 0.2% additional contribution rate

4 Scenario 3 + solidarity pillar

5 Scenario 4 + women retiring at age 65

4-MP Scenario 3 + MPG

5-MP Scenario 4-MP + women retiring at age 65

SOURCE: Author’s compilation.
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pensions and are thus entitled to higher subsidies from the new solidarity pillar. Scenario
5 includes a measure that was not included in the 2008 reform: raising the minimum
retirement age for women to 65." Under this scenario, women keep contributing and
accumulating returns until they reach age 65, when they retire.

Scenarios 4-MP and 5-MP are analogous to scenarios 4 and 5, except that instead of
the new solidarity pillar, a floor is set of approximately US$200 for all individuals with at
least 20 years of contributions, which is equivalent to the MPG that was in place before
the 2008 reform.”® A 2 percent increase in real terms in the value of the minimum pension
is allowed from 2009 onward.

RESULTS

Table 13.4 shows the mean and median of the pension distribution for men and women
under the seven scenarios, together with women-to-men pension ratios. Under the base
scenario, women would receive an average monthly pension of US$218.00, equivalent to
37 percent of the average pension of men (US$582.40). This ratio increases to 45 percent
with the introduction of the bonus per child (a 20 percent increase in women’s average
pensions). As expected, the additional contribution rate (scenario 3) increases average pen-
sions by 2 percent over scenario 2. The inclusion of the solidarity pillar increases both
men’s and women’s average pensions by 5 percent and 29 percent, respectively, therefore
increasing the pension ratio from 46 percent to 56 percent. Finally, the additional five years
of contributions and the lower life expectancy when women retire at age 65 raises women’s
pensions an additional 24 percent, giving an average women-to-men ratio of 69 percent.*!

In contrast with the new solidarity pillar, scenario 4-MP shows the almost null
impact of the minimum pension program, showing a slight effect on women’s average
pension (5 percent) and a larger effect on women’s median pension (38 percent). This
finding is consistent with other studies that found relatively limited coverage of the mini-
mum pension program (e.g., Berstein, Larrain, and Pino 2005). The reason for this out-
come is that, in the Chilean labor market, the individuals who qualify for the minimum
pension program (with at least 20 years of contributions) are also those who are able to

TABLE 13.4 Simulation results: Mean and median pensions

Average Women/ Median Women/

Average women men ratio Median women men ratio
Scenario men (US$) (US$) (%) men (US$) (US$) (%)
Scenario 1 582.41 21798 37 557.85 167.84 30
Scenario 2 582.41 260.69 45 557.85 207.09 37
Scenario 3 582.41 265.05 46 557.85 210.46 38
Scenario 4 611.89 341.94 56 557.85 298.56 54
Scenario 5 611.89 424.85 69 557.85 353.54 63
Scenario 4-MP 583.07 27799 48 557.85 291.36 52
Scenario 5-MP 5883.07 369.03 63 557.85 309.20 65

SOURCE: Author’s calculations.
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finance pensions above the guaranteed minimum pension. The intersection between the
two restrictions is therefore quite small.

The median results show a large gap between men and women in the initial situa-
tion: women’s median pensions in the base scenario are only 30 percent of men’s median
pensions. The different measures introduced, particularly the bonus per child and the new
solidarity pillar, significantly reduce the median pension gap. This outcome reflects the
fact that both measures were designed with a progressive goal: the bonus per child was set
in absolute terms (with respect to the minimum wage) and, therefore, represents a higher
fraction of total pensions for low-income women. The solidarity pillar subsidy decreases
with the level of pension, therefore affecting individuals (men and women) in the lower
part of the distribution. Because the median pension of men is above the threshold for the
solidarity pillar, median pensions are unchanged for men in all scenarios. The addition of
the solidarity pillar improves the pensions of women substantially, however.

To capture more clearly the distributional effects of the complete package of mea-
sures, figure 13.10 shows the joint distribution of female pensions under scenarios
1 (x-axis) and 5 (y-axis). As expected, all points are above the 45-degree line, reflecting the
fact that all measures are pension improving. In addition, the increase seems to be higher
in the lower part of the distribution. To demonstrate this more clearly, figure 13.11 shows
in the y-axis the percentage increase in individual’s pensions when going from scenario
1 to scenario 5.”> Whereas women with pensions above US$500 see an increase between
25 percent and 40 percent, female workers in the lower part of the initial pension distribu-
tion see their pensions increase by more than 100 percent.

Finally, figure 13.12 shows average women’s pensions for the seven scenarios for the
five quintiles of the initial pension distribution. Once again, in the first three quintiles,
both the bonus per child and the solidarity pillar play a significant role in increasing

FIGURE 13.10 Joint distribution of female pensions under scenarios 1 and 5
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FIGURE 13.11 Joint distribution of female pensions under scenario 1 and relative increase in
pensions from scenario 1 to scenario 5
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women’s pensions. Interestingly, increasing retirement age has a much higher effect (with
respect to scenario 4) in the upper quintiles (24 percent and 37 percent in the fourth and
fifth quintiles, respectively), rather than the lower quintiles (9 percent and 13 percent in
the first two quintiles). The reason for this finding is the implicit tax associated with the
reduction in benefits from the solidarity pillar; additional savings (including those coming
from postponing retirement) by individuals with pensions below the new solidarity pil-
lar threshold are “taxed” at a fraction equivalent to 29.4 percent (75,000/255,000). The
minimum pension has a very limited effect, except for the third quintile, the part of the
distribution where the few individuals who qualify for this program are located. In this
group, the minimum pension program raises women’s average pensions by 25.2 percent.

Concluding Remarks

The pension gender gap is the result of both the labor market characteristics of an econ-
omy and the design elements of the pension system itself. This chapter empirically ana-
lyzes the effect of five alternative measures on the distribution of pensions of men and
women. There are three main results:

* The introduction of a bonus per child (fixed in absolute terms) can significantly
raise pensions of women in the lower part of the distribution. Its effect directly
translates into a reduction in the gender gap, because it affects only women (at
least in the Chilean case).
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FIGURE 13.12 Average women’s pensions by scenario and quintile of the initial pension distribution
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* The new solidarity pillar introduced in 2008 has a tremendous effect on all indi-
viduals with small pensions, but especially among women because they are more
likely to be eligible for these benefits. Its effect on reducing the average pension
gap is comparable to that of the bonus per child.

* Raising women’s minimum retirement age to 65 would have an important effect
(24 percent on average), but especially among women who are not eligible for the
new solidarity pillar (because of its implicit tax associated with the reduction in
the subsidy for higher pensions).

In contrast, and coinciding with previous results, the minimum pension that existed
prior to the introduction of the solidarity pillar in 2008 plays, within the framework of the
FDC individual account scheme, a relatively small role in lowering the pension gender gap.

From these results, a few generalizations can be made. A strong poverty prevention
pillar seems to be an attractive instrument for achieving both distributional goals and
gender-equity considerations. The design of this pillar is not irrelevant, however. On the
one hand, the design of the MPG in the FDC individual account scheme turned out to be
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a weak protection device, at least in the context of the Chilean labor market. On the other
hand, the design of the new solidarity pillar provides a high level of poverty protection
together with an important gender-equalizing effect. This result comes at the cost of sig-
nificantly affecting the incentives to increase one’s contributory pension, however, because
the saving efforts of individuals with low pension entitlements are implicitly “taxed” at a
30 percent marginal rate by the effect of reduced subsidies.?® This effect can be seen from
the relatively small effect of postponing retirement age on women who are covered by the
new solidarity pillar (going from scenario 4 to scenario 5 in the previous simulations).

Using a bonus per child (or the equivalent child-care credits found in many devel-
oped countries) has a clear and direct effect on women’s pensions. It seems reasonable,
however, to appropriately combine the bonus with other forms of assistance for mothers
who decide to keep working while taking care of their children. In addition, whether the
bonus should necessarily be assigned to mothers (as in the Chilean case) or more generally
to the individual who is taking care of the child is a question that needs to be discussed.
Assigning it exclusively to mothers, even if they are most often the caregiver in developing
countries, tends to perpetuate the traditional division of roles in the family.

Because the necessary data were unavailable, the simulations did not include the
effects of economic compensation in case of divorce (which would tend to increase wom-
en’s pensions) or the effect of survivorship pensions for women (which would tend to
reduce women’s pensions).?* The evidence from Chile indicates that the single-provider
family stereotype is gradually on its way out. This finding suggests that pension options
should be made more flexible to allow for lower survivorship pensions in cases where both
spouses are on a relatively equal career income footing.

Finally, the average effect on the gender gap of postponing the retirement age for
women was smaller than the effect of introducing noncontributory benefits in the simu-
lations. However, there is good reason to reconsider the minimum age for women to
claim a benefit and the way this benefit should be calculated. Among the amendments
introduced by the 2008 pension reform, a significant one was the introduction of the
obligation to contribute on the part of formal self-employed workers (such contributions
were previously voluntary). The main argument for this measure was that together with
the extended rights associated with the new solidarity pillar came an extended obliga-
tion to contribute for one’s pension. A similar argument could be made with respect to
the minimum retirement age and its relation to the new solidarity pillar; the minimum
retirement age of women could be increased to equate it with that of men, or the benefits
of the new solidarity pillar for women who retired before age 65 could be calculated as if
they had retired at 65. That way, no implicit tax would exist on postponing retirement, a
reality that is inevitable given the permanent increases in life expectancy experienced by
most countries in the world.



134 NONFINANCIAL DEFINED CONTRIBUTION PENSION SCHEMES IN A CHANGING PENSION WORLD, VOL. 2

Annex 13A: Estimation Results and Fitted Values for the
Contribution and Earnings Models

Table 13A.1 shows the estimation results of the simulation in this chapter. Figures 13A.1
and 13A.2 show the fitted values for the contribution and earnings models.

TABLE 13A.1 Estimation results

Labor earnings (Ch$ millions)

Variahle Contribution status (fixed effect) (linear regression)
Age (100) —0.055 —0.383
(2.15)* (8.16)**
Age? -1.719 0.454
(62.28)** (8.32)**
Age * female —2.015 -1.324
(106.77)** (38.01)**
Age? * female 2.709 1.410
(116.23)** (32.50)**
Age * schooling 64.564 22.329
(282.79)* (51.82)**
Age? * schooling —66.391 —20.344
(252.00)** (89.93)**
Female 0.184
(28.04)**
Schooling -0.078
(86.05)**
Schooling? 28.280
(201.70)**
Cobhort (year of birth/1,000) 0.152
(2.59)**
Constant -0.276 0.011
(139.38)** (0.10)
Observations 3,339,907 511,352
Number of fixed effects 14,622
R? 0.12 0.37

SOURCE: Author’s calculations.
Note: Absolute value of t statistics in parentheses.
* significant at 5 percent; ** significant at 1 percent.
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FIGURE 13A.1 Observed and predicted probability of contributing, by age and gender
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FIGURE 13A.2 Observed and predicted labor earnings, by age and gender
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Notes

1. For a discussion of policy options for the Latin-American region, see Bertranou (2001). James,
Cox Edwards, and Wong (2003) perform a similar analysis for Argentina, Chile, and Mexico
on the basis of household survey data.

2. Part of the material in this section was extracted from Rofman, Fajnzylber, and Herrera
(2008).

3. See Cox Edwards (2001) for an alternative analysis of the living standards of the elderly in
Chile.

4. Individuals with 100 percent density contributed during their entire working life, whereas
workers with 50 percent density contributed half the months between the age of 20 and the
last moment they were observed in the data.

5. The figure was constructed using self-reported histories between 1980 and 2002 for approxi-
mately 11,000 individuals included in the Encuesta de Proteccién Social (Social Protection
Survey, or EPS). Only the reported histories between the ages of 18 and 65 were included
in the analysis. More detail on the EPS is provided in the section titled “Results from a
Microsimulation.”
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6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

For more details on the 2002 EPS, see Subsecretaria de Previsién Social (2004). Note that
average densities by age are calculated with data from different cohorts (densities at older
ages come from earlier cohorts, intermediate ages from the whole sample, and young ages
from the latest cohorts). Contreras, Bravo, and Puentes (2005) show that cohort effects are
important, because younger cohorts present much higher labor force participation rates than
do older ones.

Average earnings are greatly affected by the large fraction of individuals at the top covered
income bracket: US$938 for men and US$825 for women.

. The figure corresponds to the 746,325 individuals who had taken old-age retirement in the

system, including 37,135 individuals who were deceased by September 2009.

Early retirement requires that individuals be able to finance a pension that is equal to at least
150 percent of the minimum pension and has a replacement rate of at least 70 percent.

In the Chilean system, there is no incompatibility or penalty for working while retired. Starting
to receive a pension and retiring from the labor market do not often occur simultaneously.

This measure (raising legal retirement age for women to age 65) was proposed by the pension
reform committee but not included in the reform bill sent to Congress. Because of its impor-
tance, this measure is included in the simulation exercise of this chapter in the section titled
“Results from a Microsimulation.”

According to the official mortality tables for 2009 old-age pensioners, life expectancy at age
60 is 82 years of age for men and 88 years of age for women.

An alternative source of microlevel data would have been the Affiliates Pension Histories (His-
torias Previsionales de Afiliados Activos, Pensionados y Fallecidos, or HPA), a database includ-
ing the administrative contribution histories of a sample of 24,000 individuals, a subsample
of whom were interviewed for the EPS. For more details on this dataset, see, for example,
Robalino and Fajnzylber (2012). Unfortunately, this database is not yet publicly available. The
main difference is the absence of recollection error, as could be the case with the EPS. Berstein
and Tokman (2005) present some comparative statistics of the distribution of densities from
the EPS and the HPA. Average densities are quite similar (55 percent for men in the HPA,
compared to 59 percent in the EPS, and 48 percent and 46 percent for women in the HPA
and EPS, respectively), but median density for men is higher in the EPS than in the HPA
(64 percent against 48 percent). This difference is a lesser source of concern here, given that
the primary interest of this chapter lies in comparing pension distributions across different
scenarios, rather than precisely estimating the pension distribution.

For more information on this survey, see Subsecretaria de Prevision Social (2004). The infor-
mation includes the labor status, region, occupation, existence and type of contract, labor
relationship, and contribution status.

The 1990, 1992, 1994, 1996, 1998, 2000, 2003, and 2006 CASENSs are used here. For more

information on the CASEN:S, see http://www.mideplan.cl/casen.

Historic returns are used for the period 1981-2006, and a 4 percent real interest rate is used
for the missing period. A 3.5 percent interest rate is used for annuity calculations. The pension
calculations assume that everybody in the sample was single at the moment of retirement.

The exact month of birth is not included in the EPS. All children are assumed to be born in
the month of June.

The exact formula used (in Chilean pesos) was subsidy = Ch$75,000 — pension x Ch$75,000/
Ch$255,000. The result was then converted using an exchange rate of Ch$500 = US$1. All
individuals with pensions below US$510 were assumed to be eligible for the subsidy. As men-
tioned earlier, residency and means-testing requirements must also be met. In practice, most
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individuals with small pensions will meet the means-testing requirement (being part of a
household belonging to the 60 percent poorest segment of the population).

19. This measure was proposed by the 2006 Pension Reform Committee, which wrote the report
that was the basis for the 2008 reform. The measure was not included in the reform bill sent
to Congress.

20. In fact, individuals who were at least 45 years of age when the reform was passed are still eli-
gible for the MPG. These individuals can choose between the two systems.

21. Note that the comparisons made here do not necessarily show the marginal contribution of
the reform relative to the previous scheme, because before the 2008 reform, two programs
were in place to reduce poverty in old age: an assistance pension and a minimum pension
program. The marginal increases presented here are calculated relative to a situation without a
poverty prevention pillar.

22. For visual purposes, individuals with pensions below US$100 were not included in figure
13.11, because their pension 5—to—pension 1 ratio was too high to show in the figure.

23. Valdés (2007) discusses the incentive effects of the introduction of the solidarity pillar, argu-
ing that future increases in the size of benefits could crowd out participation in the contribu-
tory scheme.

24. Itis not easy to identify in the EPS marriages that ended in divorce, and it is almost impossible
to predict in what proportion of cases judges in charge of applying economic compensation
in case of divorce would have imposed the transfer between pension accounts. With respect to
survivorship pensions, a model would be needed to predict the probability of reaching retire-
ment while married.
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CHAPTERS 12/13
COMMENT

An gel Melguizo

Both chapter 12, by Anna Cristina D’Addio (“Pension Entitlements of Women with Chil-
dren: The Role of Credits within Pension Systems in OECD and EU Countries”), and
chapter 13, by Eduardo Fajnzylber (“Gender Policy and Pensions in Chile”), address the
effects on pension gaps (i.e., levels of pensions of men compared with levels of pensions of
women) of different pension regulations, in particular child credits.

The chapters exhibit significant differences in methodology (simulation in chap-
ter 12 and microestimation in chapter 13), country span (Organisation for Economic
Co-operation and Development [OECD] and European Union [EU] countries versus
Chile), and type of data (stylized profiles versus survey data), which make them quite
complementary. My comments refer to both of these chapters together, although some
are directed specifically to one or the other of the two chapters. I focus on the policy impli-
cations from these two studies for developing countries, referring specifically to two Latin
American countries, Chile and Mexico. Chile is especially interesting for several reasons.
First, individual pension capital accounts managed by the private sector have been func-
tioning for nearly three decades, providing exceptionally rich data and research (see
Gill, Packard, and Yermo 2005 and the references therein). Second, the system benefits
from strong social and political domestic support, while being at the same time a bench-
mark for many emerging and industrial economies. And finally, since 2008, the Chilean
system has been in the process of implementing a second-generation reform, focused on
the solidarity pillar, with profound gender implications.

Summarizing the Contributions

Anna Cristina D’Addio’s study shows the effect of a dozen pension regulations that affect
pension gaps. The author uses the OECD Pensions at a Glance model (see OECD 2011) to
simulate the quantitative effects of career breaks and child-care credits on pension entitle-
ments in OECD and EU countries. She uses stylized profiles, namely a full-time female
employee starting at age 20, who after a child-care break (two children, 15 years maximum)
returns to work as a full-time employee. With the underlying assumption that individual
behavior is not affected, her results show that child-care credits boost pension entitle-
ments, but not enough to fill the pension gaps. On average, the gross pension replacement
rate for average earners drops between 3 and 4 percentage points after a 5-year child-care
break (13 percentage points after 15 years), with a significant dispersion depending on
income (up to 30 percentage points among high-incomer earners) and country (up to 40
percentage points). In conclusion, the author suggests that pension policies aiming to pro-
tect parents need to be designed in the larger context of family and employment policies.

Angel Melguizo is an economist at the Latin America and Caribbean Desk of the Development
Centre of the Organisation for Economic Co-operation and Development.
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Eduardo Fajnzylber simulates the gender effects of various (implemented and
debated) pension reforms in Chile, in particular the bonus per child, the reform of disabil-
ity and survivors insurance, the new solidarity pillar, and changes in the effective retire-
ment age (see Consejo Asesor Presidencial para la Reforma Previsional 2006). Fajnzylber
uses data from the Social Protection Survey (Encuesta de Proteccién Social, or EPS) 2002,
which contains self-reported labor histories from 1980 to 2002, and performs micro-
econometric simulations of contributions, earnings, and pensions for the posttransition
cohorts (i.e., Chileans born 1962—67, with participation in the Chilean pension system
from 1981). According to his calculations, the 2008 pension reform (basically the estab-
lishment of the bonus per child and the solidarity pillar) reduced the average pension gap
between men and women to 17 percentage points (22 percentage points is the median
pension gap). Additionally, if the reform had incorporated an increase in women’s retire-
ment age (up to 65 years, as for men), it would have contributed to an additional reduc-
tion of 6 percentage points in the gap.

OECD Pensions at a Glance modeling provides an excellent benchmarking instru-
ment for analyzing the “morning after” effect of pension reforms in OECD countries.
However, D’Addio’s results should be taken with caution because there may also be effects
on workers’ labor supply and saving decisions in the medium term in response to changes
in retirement rules. It would, of course, be more informative to compliment this form
of analysis with actual profiles of workers, based on labor force surveys or administrative
records. This is especially important in emerging countries where labor force histories are
far from continuous (workers move frequently between unemployment, formal employ-
ment, and informal jobs).

By contrast, Fajnzylber uses the EPS 2002, an administrative records database that
contains self-reported labor histories of Chilean pension plan affiliates from 1980 to
2002. In this case, caution arises from evidence that these labor histories may be upward
biased, as highlighted in Berstein and Tokman (2005). As long as the bias is gender neu-
tral, results would not change significantly. As a robustness check, using the EPS 2006,
where biases have been corrected, may be advisable. In addition, this updated database
incorporates pre-1980 data, which makes possible analysis of the transition period.

Issues for (Policy Reform) Discussion

Pure capitalized defined contribution schemes amplify the social and labor inequalities
stemming from gender or education. Where should these issues be addressed?

The Chilean system has kept, even after the recent reform, a lower legal retire-
ment age for women (60 years), as in the previous defined benefit pay-as-you-go
system. Compared with for example a pension age of 65, a pension age of 60 signifi-
cantly affects the outcome for individuals in an individual capitalization scheme because,
all other things being equal, it means lower capital accumulation and that the amount
accumulated to age 60 must be spread out over five more years. The problem is fur-
ther compounded by demographics (women live about five years longer than men in
Chile) and by economic factors (women are paid lower salaries than men on equiva-
lent jobs and have lower density of contributions because of maternity leaves, house-
hold work, and likely participation in the informal economy). In fact, according to the
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EPS 2006, the average density of contributions for women is 42 percent, which com-
pares to 61 percent for men (see figure 13C.1). This translates to a difference of more
than 6 years of contributions. This lower density of contributions among women is
explained by higher inactivity (42 percent of working life, compared with 9 percent
among men) and fewer formal contracts (38 percent of working life, compared with
61 percent among men).'

The outcome of these factors is that female replacement ratios are between 10 and
15 percentage points lower than for men, as shown in Vial and Melguizo (2009). In
the long term, this situation should encourage women to enter the labor force as well
as to make regular contributions to the pension system. But in the short and medium
terms, several generations will have very limited funds accumulated to provide for their
old age. According to Vial and Melguizo (2009), in the absence of reforms, only 2 of 10
people who needed a pension (because their accumulated savings did not allow financ-
ing a pension over the contributory minimum) would have received it, which is espe-
cially worrisome among women (see figure 13C.2). Official numbers are even more
pessimistic; Berstein, Larrain, and Pino (2005) estimated that only 1 of 10 affiliates
who would need pensions would access the contributory solidarity pillar.

The 2008 pension reform in Chile responded precisely to this challenge by strength-
ening the solidarity pillar. It established a basic pension funded out of the general revenues
of the government budget for those pensioners with incomes in the lowest 60 percent
of the population (a majority of them women). This basic pension would not require
any contribution to the pension system and would replace the existing contributory and
noncontributory pensions.” Additionally, the reform established public contributions in
conjunction with maternity. Both measures rightly benefit predominantly women, who

FIGURE 13C.1 Density of contributions by gender in Chile, 2004-06
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FIGURE 13C.2 Projection of contributory minimum pension beneficiaries in Chile with no-reform
scenario, 2015-45
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tend to be low-income, low-density affiliates. However, the measures might worsen the
incentives to contribute and increase the already significant communication challenge.
According to the EPS 2006, only 9 percent of plan affiliates are aware of how their pen-
sions are calculated, and less than 14 percent know their contribution rates, knowledge
that is significantly correlated with income and education. The sequence of pension
reform matters. Raising the retirement age may also be necessary—but difficult.

If pension systems had a social insurance role, defined contribution pension systems
would not be affected by the evolution of the effective age of retirement because affili-
ates would internalize all the fluctuations. But given the short-sightedness or impatience
of affiliates and the existence of solidarity pillars, the establishment of the minimum age
at which a pension can be claimed ends up being an issue for policy (as much as it is in
defined benefit pension schemes). Can the child bonus in Chile—as well as the child
credits—become a “curse in disguise” for increasing women’s retirement age? Fajnzylber’s
figures show that the effect of the Chilean reform on pension gaps is three times higher
than the effect of raising the minimum retirement age. But this result is explained by the
sequence of reforms. If the minimum retirement age had been raised before the rest of the
reform measures, its effects would have been much bigger (and the effect of the social pen-
sions much lower). Given the political capital needed for this kind of adjustment, it might
have been wise to attempt to raise the retirement age—or at least to equalize the ages for
women and men—before considering other gender-related reforms.

On the Political Economy of (Very Long) Transition Periods

Finally, both chapters are silent with respect to an increasingly key issue: the political
economy of pension systems during transition periods. By construction, OECD Pensions
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FIGURE 13C.3 Replacement rates in Mexico for men by densities of contributions over 10 years of
real wages
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at a Glance cannot address this question, because it simulates the pensions of today’s rules
in the long run. Fajnzylber did not deal with this issue either, because of data limitations
(although by using the 2006 edition of the survey instead of the 2002, one would solve
it). However, pension systems are and will be under severe political and social pressures
in the decades to come, after the transition is completed, around 2025 in Chile and 2035
in Mexico. In the short run, financial returns are showing unseen levels of volatility, and
more important in the long run, in the absence of new reforms, replacement rates will
decrease. In the case of Chile, this decrease is basically attributable to the high financial
returns in the 1980s, whereas in the case of Mexico, it is because affiliates to the pension
system before 1999 can choose whether to retire under the new rules or the very favorable
old rules (see figure 13C.3). Obviously, these issues are not gender specific, but their effect
is so large that they will probably set the political debate on second-generation reforms in
the coming years.

Notes

1. For an analysis of informality and pension coverage in Latin America, see OECD (2010), Da
Costa et al. (2011), and the references in these works.

2. See Arenas et al. (2008) and Melguizo et al. (2009) for a prospective analysis.
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CHAPTER 14

NDC versus NDB for Infrequent
Contributors

Alvaro Forteza and Ianina Rossi

ow would a nonfinancial (notional) defined contribution (NDC) scheme work in a

developing country with sparse contribution densities? Could it provide effective social
protection? Would it do better or worse than a traditional nonfinancial defined benefit
(NDB) scheme? Would an NDC supplemented with minimum pensions or government
contributions provide effective social protection in this environment? How much would
these complements to a pure NDC cost? These are some of the questions this chapter
addresses.

A pure NDC scheme is usually accepted as not being well suited to protect individu-
als against the risk of poverty in old age, because it does not contain any built-in redis-
tribution of the system’s revenues (Barr 2006, Palmer 2006). In contrast, NDB schemes
are claimed to be redistributive by nature and thus, in principle, better equipped to allevi-
ate poverty and reduce inequality in old age. In fact, this claim is made categorically, as
if it were a general characteristic of NDB schemes that distinguishes them from NDC
schemes. Proponents of NDC, however, claim that the redistributive mechanisms of NDB
schemes can often be imprecise and even perverse, whereas NDC enables the govern-
ment to introduce targets and transparent social policy through transfers to the accounts
of the groups that the government wants to support (e.g., Palmer 2006). In developing
countries, where many workers have highly fragmented histories of contribution, NDC
schemes may appear particularly ill suited to provide social protection.

This chapter shows, however, that insufficient coverage and weak social protection
can be more serious issues in an NDB scheme than in an NDC scheme if individuals have
short contribution histories. A typical pension eligibility condition in NDB schemes is to
have completed a sufficiently long period of contributions. In developing countries, many
workers—particularly the worse off—do not complete the length of service that is required
to access a pension and get very bad deals from these NDB schemes. In contrast, NDC and
financial defined contribution (FDC) schemes do not need these eligibility conditions, so
workers with sparse contribution histories do receive pensions. However, the pensions these
workers are entitled to will be small indeed and will probably need to be complemented by
minimum pensions, pension subsidies, or other provisions to alleviate poverty, but at least
the basic design of the system does not compound the poverty problem.

This chapter provides a real-world example of the type of issues that arise when con-
tribution histories are short and compares the working of the existing two-tier NDB-FDC

Alvaro Forteza and Ianina Rossi are both members of the Departamento de Economia, Facultad de
Ciencias Sociales, Universidad de la Reptiblica, Uruguay.
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scheme in Uruguay with a two-tier NDC-FDC scheme. It computes the pension rights
of a simulated cohort of contributors to the main pension program of Uruguay using
both the existing rules and hypothetical NDC-FDC system. Since 1996, the Uruguan
social security program has been mixed; with a first NDB pay-as-you-go (PAYG) pillar
and a second mandatory individual financial account pillar. Using work history records
from the existing system, the analysis in this chapter computes contribution patterns and
simulates pension rights of the 1995 cohort, assuming the participation patterns remain
unchanged. The distribution of pension rights is characterized, and the cost of providing
pensions with the two schemes is computed with the current NDB-FDC and a simulated
NDC-FDC scheme. Besides the pure NDC-FDC scheme, the chapter also simulates
NDC-FDC schemes supplemented with minimum pensions and government contribu-
tions to the notional accounts.

The next section presents a brief description of the pension program analyzed in this
chapter. The projection of pension rights is based on econometric models estimated with
a sample of the social security work history records. This database and the econometric
models are described in the sections that follow. Then the simulations of pension rights
for the cohort of private sector workers who were born in 1995 are discussed. The simu-
lated pension rights with the NDB-FDC and the NDC-FDC schemes are presented and
compared. The chapter provides an estimation of the relative costs of these two programs.
Then simulations are performed of NDC-FDC schemes supplemented with (a) mini-
mum pensions and (b) government contributions for specific distributional rights. The
final section discusses the implications of the results in the context of actuarial fairness and
social protection of short contribution histories. The chapter ends with a few concluding
remarks.

The BPS Pension Program

The Banco de Previsién Social (Social Insurance Bank, or BPS) is the public institution
that administers Uruguay’s largest social security program. The program covers about
90 percent of social security contributors in the country (Ferreira-Coimbra and Forteza
2004). It covers four types of workers: civil servants, private workers (except for some cat-
egories that have their own separate schemes), and rural and domestic workers.

Since 1996, the BPS retirement programs have been based on two pillars: (a) a public,
defined benefits (NDB), PAYG pillar, which is financed with employers’ and employees’
payroll contributions' and transfers from the central government, and (b) an individual
savings account pillar financed by employees’ payroll contributions and administered by
private firms. Also, in connection with the 1996 reform, the BPS began to keep records
of contributions, which is leading to a gradual improvement in individual contribution
records. Low-income workers are exclusively affiliated with the public pillar unless they
choose to deposit half their personal contributions into an individual savings account.
Other workers must contribute to both pillars up to a ceiling above which contributions
are not mandatory.

The minimum retirement age is 60 years for both men and women, and the min-
imum number of years of contribution required to access an ordinary pension is 30.
Workers with hazardous occupations and other special categories have a bonus that takes
the form of additional years added to the number of years of contributions and age.
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The replacement rate varies from 45.0 to 82.5 percent, depending on the retire-
ment age chosen by the individual and years of contribution. The rules are intended to
induce longer working lives. Low-income workers who choose to contribute to individual
financial accounts receive an extra bonus. The average wage for the individual used in the
benefit formula is related to the last 10 or the best 20 years of contributions.

Workers who are not eligible for an ordinary pension may be eligible for an advanced-
age pension. Until 2008, workers could claim an advanced-age pension at 70 years of
age if they had at least 15 years of contributions, but these conditions were softened in
2008. Currently, a contributor can access this program at 65 if he or she has 25 years
of contributions; for every 2 years of contribution less than 25, the access to benefits is
delayed 1 year.® Also, since 2001, workers who are 65 years of age or older can stop con-
tributing to the financial account pillar and claim an annuity, regardless of their years of
contribution.

Data

The analysis in this study is based on a random sample of the work history records col-
lected by the BPS Unidad de Historia Laboral (Labor History Unit), available in December
2004.* Workers in the sample contributed during at least one month between April 1996
and December 2004. The sample comprised 68,997 individuals.

The database provides information about monthly contributions to social security,
gender, age, and sector of activity. Unfortunately, a survey of socioeconomic character-
istics of contributors to social security is not yet available for Uruguay. Therefore, some
important socioeconomic characteristics, such as education and family attributes, are lack-
ing. However, the availability of a longitudinal sample with many observations allows
estimation of the effect of time-invariant characteristics in a parsimonious way.

The average density of contributions is about 60 percent (table 14.1). The distribu-
tion of the density of contributions has two modes and is strongly asymmetric (figure
14.1). A similar pattern has been reported in Argentina (Bertranou and Sdnchez 2003;
Farall et al. 2003), Chile (Berstein, Larrain, and Pino 2006; Bravo et al. 2006), and
Uruguay (Lagomarsino and Lanzilotta 2004; Forteza et al. 2009; Bucheli, Forteza, and
Rossi 2010). In the sample, 26 percent of the workers have a full contribution den-
sity, which was the most frequent density of contributions in the database. More than
40 percent do not register contributions for at least half the potential months of con-
tribution. Men have slightly higher densities of contribution than do women (59.6 and
57.0 percent, respectively).

As expected, public sector workers have significantly higher densities of contribution
than do private sector workers.” Whereas public workers contributed about 80 percent
of the time, private sector workers contributed about 55 percent of the time. Contribu-
tions spanning the entire period ranged from 60 percent for public employees to less than
20 percent for private employees. A considerable number of individuals classified as public
employees nevertheless present low densities of contribution, partly because workers classi-
fied as public employees may actually spend as much as half of their working life as private
employees. In addition, public employees working in activities with bonuses (teachers,
workers handling radioactive products, etc.) require less than 30 years of contribution and
60 years of age to claim a pension. Grouping the individuals in the sample in quintiles of
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TABLE 14.1 BPS contribution densities

Percentage of months contributed (d)

25% < 50% < 75% <
Characteristics Mean Median d<25% d < 50% d<75% d<100%  d=100%
Total 58.4 61.0 26.6 16.6 15.0 16.1 25.6
Gender
Men 59.6 63.0 24.9 16.9 15.4 16.9 25.9
Women 570 58.1 28.6 16.3 14.6 15.2 25.3
Sector
Public 79.7 100.0 11.8 8.0 9.8 11.5 59.0
Private 54.6 53.3 29.2 18.2 16.0 17.0 19.6

Income bracket

Poorest 43.5 32.4 44.4 171 11.9 10.8 15.8
quintile

2nd quintile 56.1 55.2 273 19.1 16.0 15.8 21.8

3rd quintile 60.3 62.9 21.8 19.2 174 17.2 244

4th quintile 63.9 70.5 19.2 16.6 174 20.1 26.8

Richest 68.4 85.7 20.1 11.2 12.4 16.8 39.5
quintile

Age (years)

20 37.8 16.7 51.8 10.4 7% 6.6 23.3
35 66.3 100.0 29.1 4.4 3.8 3.9 58.9
50 71.6 100.0 24.7 3.2 3.2 3.1 65.8

SOURCE: Forteza et al. 2009.

NOTE: The sample window is 105 months. Each income bracket includes the minimum of the interval.

the earnings distribution shows that the average density of contribution consistently rises
with the quintile of the distribution: it is almost 44 percent for the quintile with the low-
est income and more than 68 percent for the quintile with the highest income.

Significant differences also occur according to age. At 20 years of age, the density of
contribution is approximately 49 percent on average, and it continuously increases with
age, exceeding 71 percent when workers are in their 50s. However, there is also a substan-
tial dispersion from low to high income among individuals of each age.

The business cycle affects the density of contributions significantly. Uruguay entered
a recession in 1999, followed by the most severe economic crisis in its history. The recov-
ery began slowly in 2003 and accelerated into significant growth by 2004. The unem-
ployment and employment rates observed between 1996 and 2004 capture this period of
significant macroeconomic volatility, and the density of contributions mirrored the rate of
employment (figure 14.2).
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FIGURE 14.1 Distribution of the density of contributions in Uruguay, April 1996-December 2004
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FIGURE 14.2 Density of contributions to BPS and rate of employment
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Tables 14.2 and 14.3 summarize the information about the duration of the spells
of contributions and no contributions. On average, the spells of contributions last
33 months, and the spells with no contributions last 20 months. Notice that 105 months
is the maximum duration that can be observed in this sample, which is the length of
the observation window (April 1996 to December 2004). Women have longer spells of
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TABLE 14.2 Duration of spells of contribution in BPS sample

Percentage of spells in sample by duration

<6 6-12 12-24 24-36 > 36
Characteristics Mean Median months months months months months
Total 33.2 13 315 15.3 13.0 6.8 32.8
Gender
Men 314 12 33.5 15.7 13.0 6.5 30.7
Women 35.7 16 28.6 14.7 13.0 72 35.8
Sector
Public 67.8 96 11.7 76 70 3.4 67.9
Private 29.1 11 33.8 16.2 13.7 72 28.7
Income bracket
Poorest quintile 24.4 8 42.6 15.8 121 58 23.2
2nd quintile 30.4 13 30.7 17.0 14.8 7.8 29.2
3rd quintile 31.8 14 28.9 171 14.9 7.4 31.2
4th quintile 35:3 17 272 15:3 13.7 75 35.6
Richest quintile 46.8 30 274 10.1 8.6 4.9 479

SOURCE: Forteza et al. 2009.

NOTE: The sample window is 105 months. Only spells within the observation window were computed. Each income bracket
includes the minimum of the interval.

contributions on average than men, but they also have longer spells without contributions.
Therefore, men seem to have a higher rate of turnover between jobs (shorter duration of
unemployment) than do women. Public sector workers have much longer contribution
spells and shorter spells with no contributions than do private sector workers.

The distribution of the duration of contribution payments is skewed to the right.
The median duration of contribution payments is 13 months, whereas the mean is 33.
The median duration for no contributions is 10 months, whereas the mean is 20. About
one-third of all spells of both contributions and no contributions lasted less than six
months.

Modeling the Dynamics of Cohort Contributions
MODELING INDIVIDUAL INCOME STATUS

For the simulations, the pension entitlements for the cohort born in 1995 are computed
using the profiles derived from the existing database for contribution, applied to the
current NDB-FDC social security program and a reformed program that substitutes an
NDC scheme for the current NDB component of the pension system. The simulations
are based on econometric models estimated using the sample from the BPS work history
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TABLE 14.3 Duration of spells with no contributions in BPS sample

Percentage of spells in sample by duration

<6 6-12 12-24 24-36 > 36
Characteristics Mean Median months months months months months
Total 20.2 10 33.7 214 15.7 9.2 20.3
Gender
Men 18.4 9 36.4 21.7 15.9 8.8 17.6
Women 229 11 29.8 20.9 15.5 9.8 24.4
Sector
Public 16.5 7 449 20.5 12.8 8.0 15.1
Private 20.4 10 33.1 215 15.9 9.2 20.6
Income bracket
Poorest quintile 25.0 i3 29.1 18.2 15.7 9.9 275
2nd quintile 20.1 10 34.2 20.0 16.5 9.3 20.2
3rd quintile 18.1 9 36.1 21.6 16.1 9.2 17.3
4th quintile 175 8 36.8 23.2 15:3 8.7 16.4
Richest quintile 19.5 9 32.5 26.2 14.4 8.5 19.2

SOURCE: Forteza et al. 2009.

NOTE: The sample window is 105 months. Only spells within the observation window were computed. Each income bracket
includes the minimum of the interval.

records for the period 19962004 (Forteza et al. 2009). The model used to compare
the two alternative pension regimes in the present context simulates the paths of labor
income and contributions, assuming that the patterns of participation, the distribution
of income within the cohort, and associated contributions remain unchanged in the
future. Hence, possible behavioral responses associated with the NDC scheme are not
captured.

PROJECTING LABOR INCOME

The model comprises two wage equations. Wages in the first month of a contribution
spell are modeled with a static equation. Wages in the second and following months of the
spell of contributions are assumed to be governed by the following stochastic process:

Inw, = plaw, , + Blndur, + B,a, + [gazh +6, +v, +e,. (14.1)

where w_ is the ratio of the nominal wage of individual 7 at period 7 with respect to the
nominal wage index of the economy at period # dur, is the tenure in the current spell;
is the age; d are month dummies; and v, is a time-invariant unobservable characteristic of
individual 7. The idiosyncratic shock ¢, is assumed to be normally distributed with mean 0
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and variance Gf. As long as one expects w, to be stationary, no deterministic time trend
is introduced in the equation. The education level of the individuals is not observed.
Therefore, the term », will capture, at least in part, the cross-section heterogeneity that
comes from education jointly with other time-invariant unobservable characteristics such
as ability. Because long panels are available, the individual effects () and the variance of
the idiosyncratic shock can be computed.

The wage in the initial month of a contribution spell is modeled as follows:*

2 .
Inb =0, + oa, +aya; + oy, +¢€, (14.2)

where 4. is the average of the nominal wage of individual 7 in the first 12 months of the
contribution spell divided by the nominal wage index in the same period, ., is the age, and
v is the individual effect estimated with equation 14.1. The index ¢ is omitted to highlight
the fact that here a pooled cross section is being used. The estimated model is static in
nature. The ordinary least squares (OLS) estimator was used with the White formula to
obtain the standard errors.” The individual effect is meant to capture the unobserved edu-
cation level and the ability of the individual.

THE ESTIMATED MODELS

The results of the estimations are presented in table 14.4. The persistence coefficient (p)
is significant and positive for the four categories. The estimated coefficients are slightly
greater for women than for men within each sector (private and public). In turn, the
coefficients for the private sector are approximately 20 percent greater than those for the
public sector.

Tenure is also significant and positive for three groups: men working in the private
sector and men and women working in the public sector. However, it is significant but
negative for women working in the private sector. This result is counterintuitive, but the
magnitude of the coefficient is very small. Notice also that the effect of tenure appears to
be stronger for men than for women working in the public sector and well above the effect
for men working in the private sector. The latter results are in line with what one would
expect, because pay for tenure is one of the deterministic rules used to set wages in the
public sector but not in the private sector.

The coefficients of age and age? are both significant and have the expected sign in all
categories. The estimated polynomials for men and women in the public sector are very
similar. Moreover, the effect of age (after controlling for tenure) is higher in the public sec-
tor, which is in line with the expected behavior.

The coefficients of the month dummies (not reported in table 14.4) capture the
seasonality of the series in a flexible manner and behave as expected. In particular, those
of June and December capture the fact that in these months employees receive a seasonal
bonus that attains approximately half their monthly wage. Obviously, the wage indexes
smooth this effect, and thus the month dummies appear significant, positive, and with a
coefficient very close to 0.50 in all categories.

The R-squared of the within-group estimator is between 0.37 and 0.52. The
R-squared of regressing the observed on the predicted wage ratio is 0.88, 0.93, 0.86, and
0.85 for men and women in the private sector and men and women in the public sector,
respectively.
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TABLE 14.4 Estimation of labor income

5 . —_ 2
a.Equation 14.1:Inw,=pInw, , + B Indur, + Ba,+ Bai+ 6 +v,+e,

Men Women

Independent variables Private sector Public sector Private sector Public sector
nw, 0.652"** 0.511** 0.686*** 0.563***
Log of duration 1.060*** 6.313"** -0.116™* 5.211**
Age 0.093*** 0.155*** 0.044*** 0.130***
Age? -0.016*** —-0.016™** —0.006*** —0.013***
Constant 0.787*** 1.116*** 0.635*** 0.877**
Number of observations 1,572,014 391,141 1,164,871 416,175
Number of individuals 31,693 4,977 24,883 5,212
R-squared 0.48 0.37 0.52 0.41
Standard deviation of v, 0.38 0.35 0.41 0.28
Standard deviation of e, 0.32 0.28 0.29 0.28

) . B 5 N
b. Equation 14.2:In b, = o, + a,@, + ¢ ,@® + oV + €

Men Women

Independent variables Private sector Public sector Private sector Public sector
% 1.214*** 1.571** 1.324** 1.577**
Age 0.304*** 0.386™** 0.110*** 0.409***
Age? —0.042** —0.041** —-0.016*** —0.044**
Constant 2.320*** 2.440™* 2.368** 2217
Number of observations 34,986 1,105 24,209 1,799
R-squared 0.24 0.37 0.32 0.29

SOURCE: Forteza et al. 2009.

NOTE: In panel a, w, is the ratio of the nominal wage of individual / at period t with respect to the nominal wage index of
the economy at period t. Duration is divided by 100. Age is measured in years and is divided by 10. Age? is divided by 100.
Monthly dummies were included.

In panel b, b, is the average of the nominal wage of individual / at period t relative to the average wage index of the econ-
omy in the first 12 months of the contribution spell. Age is measured in years and is divided by 10. Age? is divided by 100.
v is the individual effect computed in equation 14.1.

* significant at 10 percent, ** significant at 5 percent, *** significant at 1 percent.

Table 14.4 also summarizes the results of the estimation of the initial wage of a
contribution spell. The coefficient associated with the estimated individual effects was
significant and positive in all categories (see panel b), and the R-squared of the regressions
is between 0.24 and 0.37. Also, the variables age and age? are significant and have the
expected sign (positive and negative, respectively) for all categories.
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PROJECTION OF CONTRIBUTION STATUS

A simple approach to estimating the probability of making contributions that directly
exploits, for prediction purposes, the longitudinal nature of the data is to fit a fixed-effect
linear probability model. The main advantage of this type of model is that it allows the use
of estimated individual fixed effects to make predictions for the entire lifetime. This abil-
ity is particularly relevant if the data do not allow the inclusion of sufficiently rich control
variables.

The dependent variable is equal to one if the individual makes a contribution during
a particular month and zero otherwise (Contributes, €{0,1}). A model with an autoregres-
sive error term is used to capture the persistence of contribution spells. The model is as
follows:

Contributes, = x, +n,+6, =x, B t¢g,,t 1. (14.3)

0,=p0, +¢€,1>1. (14.4)

ir—1 i

The S coefficient in equation 14.3 can be estimated consistently using OLS if the
regressors in x, are exogenous; otherwise, the within-groups estimator may be used. The

o x N - . .
individual effects can be computed as 1, = E [6./T;» where C_is the estimated residual
-

of the first equation. Subtracting the individual effects from the residual of the first equa-
tion, one computes the 6,, which is then used to estimate p and later to simulate the work
histories.

The contribution status of workers was simulated across their lifetime up to
70 years of age. The simulations are thus conditional on the individual’s not retiring or
dying before 70. For each group of workers, the first age at which workers start contribut-
ing is determined in the database and then used as the starting point in the simulations.
The contribution status of each worker is then set in each of the following periods, using
the estimated regressions to simulate the probability of contributing. More specifically, the
model simulates the probability of contributing (P = Pr(Contributes, = 1|X)), draws real-
izations from a uniform (0,1) distribution (draw,), and sets C as C, =1 if draw, < P, and
0 otherwise. In turn, the simulated probability of contributing is computed as

]N)it =Xi'r B+ﬁi +éiz’
0,20, =P(C, =X, B 14

The percentage of correct predictions in the sample is computed to assess how well
the models fit.

The estimated linear probability model is summarized in table 14.5. The explana-
tory variables include a polynomial of degree three in age, a dummy “elderly” for indi-
viduals 60 years of age and older, and the rate of unemployment. The individual effects
computed in the wage equations and dummies for ages 14 through 17 for some categories
of workers were also included, and different regressions were run for workers age 18 years
and younger and workers age 19 years and older.
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TABLE 14.5 The contribution status

a. Equation 14.3: Contributes, = x, B+ n,+ 6,=x, B+, t > 1

Independent variables
Men

Age

Age?

Age®

D14

D15

D16

D17

Elderly
Unemployment

A%

Constant

Number of observations
R-squared

Women

Age

Age?

Age?®

D14

D15

D16

D17

Elderly
Unemployment

A%

Constant

Number of observations

Adjusted R-squared

Private sector
<18 years >19 years
0.280*** 0.005***
-1.515*** —-0.008***
0.274*** 0.000***
—-0.051***
—0.045***
—0.031***
—-0.040***
—0.038***
—0.005*** —0.013***
0.016™** 0.279***
-17.210*** -0.169**
265,407 2,884,624
0.09 0.08
0.532*** 0.006™**
—2.748** -0.010"*
0.473*** 0.001***
—-0.023***
-0.017**
-0.016***
-0.086***
-0.001™ —-0.010***
0.012™ 0.268™**
-34.381" -0.399***
162,337 2,321,848
0.06 0.09

157
Public sector
<18 years >19 years
-4.284 0.011***
19.596 -0.017***
—2.983 0.001***
0.007
—0.021***
0.010*** —0.001***
0.014 0.147***
311.541 —1.322***
3,153 459,540
0.02 0.14
-2.109 0.019***
9.505 —-0.034***
-1.424 0.002***
0.003
—0.121**
0.013*** 0.002***
0.011 0.176***
155.434 —2.641***
6,339 500,437
0.02 0.22

(continued next page)
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TABLE 14.5 The contribution status (continued)

b. Equation 14.4: 6, = p6, , + ¢, t>1

it=1 it?

Private sector Public sector
Independent variables <18 years >19 years <18 years >19 years
Men
0, , 0.804*** 0.863*** 0.760** 0.906***
Constant —-0.000 —0.001*** 0.001 —0.001***
Number of observations 258,512 2,859,826 2,981 454,735
R-squared 0.62 0.74 0.54 0.82
Women
6, , 0.803"** 0.893*** 0.789*** 0.895"*
Constant 0.000 —-0.000*** 0.001 —-0.001***
Number of observations 157,334 2,301,968 5,991 495,573
R-squared 0.60 0.80 0.61 0.80

SOURCE: Forteza et al. 2009.

NOTE: In panel a, Age is measured in months. Age? is divided by 1,000, and Age? is divided by 100,000. D14-D17 are dum-
mies for ages 14—17. Elderly is a dummy equal to one if the individual is 60 years or older. Unemployment is the country’s
unemployment rate. v is the individual effect computed in the wage equation (see equation 14.1).

* significant at 10 percent, ** significant at 5 percent, *** significant at 1 percent.

The explanatory variables were significant at a 1 percent level in most regressions.
The unemployment rate has the expected negative impact on the probability of contrib-
uting.® The individual effect computed from the wage equation (V) is meant to capture
characteristics of individuals that affect wages and that could not be observed in these
estimations, such as education and ability. This effect turned out to be highly significant
and positive. The error terms in the contribution status equations show considerable per-
sistence: the estimated coefficients of the lagged errors lie between 0.76 and 0.90 and
are significant at the 1 percent level in all cases, as shown in panel b of table 14.5. These
results indicate that the probability that a worker contributes is substantially higher if he
or she contributed the previous month than otherwise.

The linear probability model fits the data reasonably well: the percentage of correct
predictions is in all cases 65 percent or more (table 14.6).

Simulations of Pension Rights

Using the models described in the previous section, Monte Carlo simulations were run
and lifetime income streams computed for a hypothetical cohort of private workers who
were born in 1995. These simulations are designed to represent the pension program in
the long run, assuming the 1995 cohort will behave the same and have the same opportu-
nities to contribute to the program as the cohorts that were observed in the work history
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TABLE 14.6 Goodness of fit of the contribution status model  records database between 1996
and 2004 (except for the

Percentage of correct predictions unemployment rate, which was

Subsample 6,=0 G, -1 unusually high in that period
and therefore set to a more nor-

Men, private sector 74.0 80.7 . .

2 mal level for the simulations).’
Men, public sector 672 95.8 With this quantity
Women, private sector 75.7 78.7 and wage structure and with
Women, public sector 65.0 95.0 assumptions about real wage

growth and inflation, pension
SOURCE: Forteza et al. 2009. rights are computed for the

NDB scheme on the basis of
the existing pension rules as of 2009. For the hypothetical NDC tier that is compared
with the existing NDB tier, a pure NDC structure was chosen (see Palmer 2006 and
chapter 19 of this volume). To allow for comparison of the NDB and NDC schemes, the
same contribution rate is selected (22.5 percent). These contributions are accumulated in
individual accounts until the selected retirement age and earn annually a notional rate of
return equivalent to the real wage growth: 1.5 percent (see annex 14A.1). At the retire-
ment age, the accumulated notional capital is divided by the remaining life expectancy at
retirement to deliver the initial benefit. It is assumed that after retirement, benefits under
both the NDB and the NDC schemes are indexed with the same indicator (nominal
wage index).

The next subsection presents results for a pure NDC plan, without minimum pen-
sions or other forms of redistribution. The distribution of pension rights with the NDC-
FDC system is compared with the existing NDB-FDC system. The existing NDB-FDC
design turns out to be less expensive than the simulated NDC-FDC system. So that the
comparison could be made on equal ground, an expanded NDB-FDC was also simulated
that costs as much as the NDC-FDC. This version of the NDB-FDC combination is
then compared in the following subsections with, first, a pure NDC-FDC combination;
second, the NDC-FDC combination complemented with a minimum pension guarantee;
and, finally, the NDC-FDC combination complemented with social contributions. In all
cases, the current individual savings account tier was left unchanged.

Norms regarding pension entitlements are assumed to be fully enforced when the
1995 cohort claims pensions, something that currently does not happen. Because of the
lack of complete work history records, the administration of social security has to rely on
informal proofs of contributions, such as the testimony of witnesses, to compute current
pension rights. Therefore, the proportion of contributors who currently access pensions is
much higher than what these simulations suggest would be the case had the vesting period
conditions been fully enforced. In other words, current benefits (and costs) are higher
than what contribution records would support.

PENSION RIGHTS UNDER THE CURRENT NDB-FDC SYSTEM AND THE
ALTERNATIVE NDC-FDC SYSTEMS

A key condition for accessing pension rights under the NDB scheme is to have accumulated
a minimum number of years of service. Hence, it is useful to begin the analysis of pension
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rights under the current regime by looking at the proportion of the 1995 cohort that would
accumulate at least 15 to 35 years of contributions at 65 years of age (table 14.7).

According to these simulations, a significant percentage of the population cannot be
expected to reach 30 or even 25 contribution years at 65 years of age. The required num-
ber of years of contribution to access an ordinary pension was set at 35 in the 1995 reform
and reduced to 30 in 2008 because of evidence to this effect. But as these simulations
show, the loosening of this condition to 30 years will rescue only a few workers unless
work histories change significantly compared to what has been seen in the past.

Table 14.8 summarizes the simulated pension rights of Uruguayan private sector
workers under the NDB-FDC and the NDC-NDB systems. Under the current NDB-
FDC rules, about half of private sector workers would not be eligible for pensions at
the first eligibility age (i.e., at 60),
because they would not have accu- TABLE 14.7 Proportion of private sector workers who

accumulate at least 15 to 35 years of contribution at

mulated the required 30 years of con- age 65 in the simulation

tribution at that age. This percentage
is higher for women than for men. At

L. Age (years) Men Women
65, most workers would be eligible
for pensions, but about one-third of ~~ Atleast15 0.79 0.73
men and two-fifths of women would At least 20 0.72 0.65
receive less than a minimum pen51o.n. PART s 5
These workers would get an annuity
At least 30 0.57 0.49

from their individual account only.
They would not be eligible for an  Atleast 35 0.50 0.42
NDB pension because they would

SOURCE: Authors’ calculations.

TABLE 14.8 Distribution of simulated pension rights among private sector workers

NDB-FDC NDC-FDC (without minimum pension)
Pension rights Pension rights Pension rights Pension rights
at 60 (%) at 65 (%) at 60 (%) at 65 (%)
Category Men Women Men Women Men Women Men  Women
No pension 49 57 0 1 0 1 0 1
A pension lower than 0 0 34 42 38 53 30 46
minimum pension
A minimum pension 0 0 0 0 0 0 0 0
More than one and less 24 25 8 12 25 22 24 20
than two minimum
pensions
Two or more minimum 28 18 58 46 37 24 46 33
pensions
Replacement rate (median) 48 0 99 71 83 59 124 84

SOURCE: Authors’ calculations.

NOTE: The minimum pension varies with retirement age. In this table, a fixed minimum pension was chosen, equivalent to
75 percent of Ur$550 in May 1995 actualized by the average wage index (i.e., the minimum pension that a contributor to
both pillars would receive if he or she retired at the minimum pension age).
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not have accumulated the 25 years of service that are required to access a NDB pension at
65. Thus, they would not access a minimum pension either.

No one in the NDB-FDC scheme would receive exactly the minimum pension
because the minimum operates only on the PAYG defined benefit (PAYG-NDB) pil-
lar and all workers in these simulations also contribute to the financial account scheme.
Therefore, all workers who are entitled to a public pension receive at least the minimum
from the PAYG-NDB pillar plus an FDC annuity.

With the NDC-FDC scheme, almost all workers in this simulation would be eligible
for pensions at the first eligibility age (60), but about 38 percent of men and 53 percent of
women would get less than the minimum pension at this age. The proportion of workers
who would receive less than a minimum pension would be lower at age 65 than at age 60,
but it would still be as high as 30 and 46 percent for men and women, respectively.

The empirical cumulative distribution functions of pensions (expressed in terms of
number of minimum pensions) are presented in figures 14.3 and 14.4. At age 60, the
NDC-FDC scheme dominates the NDB-FDC scheme, in the sense that the proportion
of the population receiving less than a given threshold is higher in the NDB-FDC scheme
than in the NDC-FDC scheme for all relevant thresholds.'® The distance between the two
curves is particularly large at the lower tail because of the large number of workers who are
not eligible for pensions in the NDB-FDC scheme at age 60. In contrast, in the NDC-
FDC scheme, no one ends up empty-handed because no eligibility conditions apply apart
from age.

FIGURE 14.3 Distribution of pension rights at 60 years of age (cumulative distribution functions)

a. Men b. Women
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SOURCE: Authors’ computations based on work history records.
NOTE: Pensions (p) are expressed as the ratio of individual pensions to the minimum pension.
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FIGURE 14.4 Distribution of pension rights at 65 years of age (cumulative distribution functions)
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SOURCE: Authors’ computations based on work history records.
NOTE: Pensions (p) are expressed as the ratio of individual pensions to the minimum pension.

The picture is quite different at 65 years of age (figure 14.4). The NDC-FDC sys-
tem no longer dominates the NDB-FDC plan, but the proportion of workers receiving
very low pensions is still smaller in the NDC-FDC than in the NDB-FDC plan. The
main difference between pension rights at age 60 and those at age 65 occurs with the
existing NDB-FDC plan: workers who are not eligible for pensions at age 60 can claim
an annuity from the FDC pillar at age 65. Individuals are required to have contributed
no less than 30 years to claim a pension at 60 years of age. But at age 65, they can claim
the FDC annuity no matter how many years they have contributed. Had it not been for
the FDC annuity, the picture would have not been very different at age 65 from what it
is at age 60.

In summary, the simulated NDC-FDC scheme provides better protection against
poverty in old age than the NDB-FDC scheme, despite the latter having a minimum
pension provision that the former does not have. In the Uruguayan NDB-FDC scheme,
the effectiveness of the minimum pension is undermined by the years-of-service require-
ment that is attached to it: low-income workers need the minimum pension but have
little chance of fulfilling the years-of-service condition.'" In fact, at the first eligibility
age, workers are not eligible for any pension if they have not contributed for at least
30 years.'? The NDC-FDC system considered in these simulations does not have a years-
of-contribution condition; hence, workers can claim a pension as soon as they turn 60.
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Contributions are the same for the two alternative systems, but expenditures are not.
Total expenditures would be 41 percent more with the NDC-FDC scheme than with the
NDB-FDC scheme if all workers who were eligible for a pension at age 60 claimed it at
that age in the NDC regime. The NDC-FDC scheme would cost about 11 percent more
if workers retired at age 65, because at this age there are many more NDB pension recipi-
ents. Does this finding mean that the assumed NDC-FDC scheme would not be sustain-
able? Not at all. The FDC component is sustainable by nature, and the NDC component
was built with an internal rate of return equal to real wage growth and is sustainable by
definition. This assumption is conservative because the long-run rate of growth of labor
income, which is a proxy for the average rate of return of a PAYG scheme, is equal to the
rate of growth of real wages plus the rate of growth of the labor force.

What is more, the reason that the existing NDB-FDC scheme is cheaper is simply
that the pensions it provides to workers with short contribution histories (like many of
the workers in the simulations) are very small. With the existing program, workers with
short contribution histories—mostly low-income, low-educated workers—make a very
bad deal with social security."

Is it the case that the simulated NDC-FDC design provides better social protection
than the existing NDB-FDC program simply because it spends more money? Is it fair to
compare two designs that involve different budgets? To level the ground, one can simulate
an expanded NDB-FDC system that spends exactly as much as the simulated NDC-FDC
system. More specifically, one can (a) compute a flat per capita NDB supplement by dividing
the total cost difference between the two alternative regimes by the number of pensioners
and (b) recompute pensions by adding the flat supplement to NDB pensions. Figure 14.5
illustrates the distribution of pension rights at age 60 with this more generous design.

As is clear in figure 14.5, the supplemented NDB-FDC program would not solve
the basic flaw in the NDB-FDC design—namely, that many contributors would not be
eligible for pensions because of their short contribution histories. Those who are eligible
would, of course, get better pensions with the supplemented NDB-FDC program than
with the existing program. For that reason, it is no longer true that at any pension level
the proportion of individuals receiving less than that level would be higher with the NDB-
FDC than with the NDC-FDC design (there is no dominance). But the supplemented
NDB-FDC program would still provide poorer social protection than the NDC-FDC
program because the basic result is still that a large number of individuals are nevertheless
ineligible for the pay-as-you-go NDB pension.' The picture improves if the retirement
age is set at age 65, but the basic message remains.

In view of these results, a different reform of the NDB-FDC program could have
been simulated: one in which the extra money was devoted to loosening the eligibility
conditions rather than to improving the pensions paid to those who are already eligible.
This reform of the NDB-FDC program would improve social protection, but as dis-
cussed later, the lack of actuarial fairness of NDB designs imposes limits to this line of
improvement.

ADDITION OF MINIMUM PENSIONS TO THE NDC-FDC PROGRAM
Even though the NDC-FDC scheme provides better protection than the existing NDB-

FDC scheme to individuals with short contribution histories, it still leaves many workers
receiving low pensions. More than one-third of the 1995 cohort would receive a pension
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FIGURE 14.5 Distribution of pension rights at 60 years of age with an expanded NDB-FDC program
(cumulative distribution functions)
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SOURCE: Authors’ computations based on work history records.

NOTE: Pensions (p) are expressed as the ratio of individual pensions to the minimum pension.

below the minimum pension at 65 years of age with this scheme. What would be the cost
to complement the NDC-FDC scheme with a minimum pension at age 65?

The total cost of this provision was computed as the extra money the government
would have to spend to supplement all pensions that fall below the minimum, using
the current minimum pension.” Unlike in the current NDB-FDC scheme in which the
minimum applies only for the NDB tier, the minimum pension added to the NDC-FDC
scheme supplements the sum of the two-tier pensions. Therefore, all workers who would
receive a pension below the minimum are taken exactly to the minimum. No behavioral
responses to the introduction of the minimum pension are assumed, despite the distortion
of incentives it represents.

The introduction of the minimum pension would imply an increase in the PAYG
expenditure on the order of 13 percent if all workers retired at age 65. This sum would
have to be financed out of sources other than payroll contributions.

GOVERNMENT SOCIAL CONTRIBUTIONS

An NDC scheme supplemented with government contributions instead of minimum
pensions is now considered here. Unlike matching contributions paid by employers in
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U.S. 401(k) plans, the government contributions simulated here are flat, very much like
the Mexican cuota social.'®

So that the NDC-plus-minimum-pension and the NDC-plus-government-
contributions would be comparable, the two programs were simulated with the same fiscal
cost. The focus could then be on the distribution of benefits. The details of this com-
putation are explained in the annex. Although government contributions and employer
matching contributions are designed to provide incentives for workers to contribute,
these simulations assumed that individual contributions would remain the same. This
assumption is conservative, but it is probably a sensible starting point.

Government contributions in this simulation are US$6.20 per month, which rep-
resents about 3.7 percent of the minimum wage. As a reference, the Mexican cuota social
is 14.5 percent of the minimum wage plus 0.35 percent of individual earnings. So the
government contribution assumed in the simulations is rather small (in minimum wage
metrics) compared to the Mexican cuota social.

Figure 14.6 presents the cumulative distribution functions of pension rights at
65 years of age with the pure NDC-FDC, the NDC-FDC complemented by a minimum
pension, and the NDC-FDC complemented by government contributions in the form of
a cuota social. The NDC-FDC complemented by a cuota social provides better pensions
than the pure NDC-FDC at all pension levels, but the effect is rather small. In particular,
the cuota social does not have a large effect on low pensions, so it does not look like an
effective mechanism to alleviate old-age poverty. Instead, minimum pensions guarantee

FIGURE 14.6 Distribution of pension rights at 65 years of age with three variants of the NDC-FDC
scheme (cumulative distribution functions)
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that no one falls below the minimum, but workers who self-finance pensions above this
threshold do not benefit at all.

Minimum pensions are more effective than flat government contributions at alle-
viating poverty mostly because of better targeting. The disadvantage is that minimum
pensions reduce incentives to contribute, something not taken into account in these sim-
ulations. The incentive effects could, however, be particularly important in developing
countries in which the enforcement ability of the social security administrations is low
and informality is pervasive.

A potential alternative to a lump-sum subsidy that is given to all could be a targeted
subsidy that is given only to low-income earners below a ceiling that is tapered off up to
this ceiling. It could be designed as a matching defined contribution (MDC) scheme, with
the government matching individual contributions, which works in the framework of
both NDC and FDC schemes but not NDB schemes. The question is whether and under
what conditions ex ante subsidies of this kind are as efficient as ex post subsidies."”

Actuarial Fairness and Social Protection

An NDC-FDC scheme can provide better social protection than an NDB-FDC scheme,
as shown in this chapter. This finding does not imply, of course, that NDC schemes pro-
vide better social protection than NDB schemes in general, but the results show that, in
practice, even a pure NDC scheme can outperform an NDB scheme when low-income
workers have highly fragmented histories of contribution. Behind this result lies the length-
of-service requirement to access pensions that is necessary in the NDB-FDC scheme but
not in the NDC-FDC scheme. Workers with sparse contribution histories may not be
eligible for pensions in an NDB-FDC scheme, so they end up empty-handed.

Is this an intrinsic characteristic of NDB schemes as opposed to NDC schemes? Or
is this just a design characteristic in the existing Uruguayan NDB scheme? The reading
of these simulation results would be different in each case. In the latter case, the results
would show that the existing Uruguayan scheme could be improved not only by intro-
ducing an NDC scheme, but also probably by fixing the existing NDB scheme. No addi-
tional, more general implications emerge from this analysis. However, if NDB schemes
necessitate length-of-service conditions that NDC schemes do not need—NDC schemes
could have an advantage, in principle, over NDB schemes where workers tend to have
short contribution histories.

NDB schemes, unlike NDC and FDC schemes, need to impose a length-of-service
condition to the extent that they are nonactuarial. Typically, NDB formulas are designed
to redistribute in favor of people whose lifetime earnings are low. As a result, the expected
internal rate of return on contributions for the lower-wage earners is higher than for the
higher-wage earners, provided they are eligible for the benefit and assuming they have the
same mortality rates and hence life expectancy. This gap in the return to contributions cre-
ates a disincentive to contribute: individuals may choose to contribute less—either working
less or working in the informal sector—to raise the rate of return of their social secu-
rity contributions. Conditioning benefits on having contributed a minimum number of
periods—that is, imposing vesting period conditions—is a way of limiting these distor-
tions.'® In turn, in NDC and FDC schemes, the internal rate of return is the same across
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lifetime income levels and there is no need to impose long vesting period conditions in
these schemes.

The disincentives to work inherent in NDB schemes might be particularly severe
among older workers who are close to the retirement age. An NDB scheme creates strong
incentive effects and distortions if it is nonactuarial at this margin—that is, if retirement
earlier or later is not actuarially punished or rewarded (Gruber and Wise 1999, 2004).
NDC schemes include such an actuarial mechanism by design through the linking of the
benefit level to remaining life expectancy. NDB schemes can achieve the same effect but
require a specific benefit formula with actuarially determined deductions or increments
for earlier or later retirement against a standard retirement age. Furthermore, this retire-
ment age needs to be adjusted with increases in life expectancy. A number of countries
in the Organisation for Economic Co-operation and Development have started to adjust
their NDB schemes in this direction (see Whitehouse 2012), but none has been politically
able to fully mimic an NDC scheme. If they would do so, such a scheme could still be
called NDB, but it would essentially be equivalent to an NDC scheme.

Lindbeck and Persson (2003) and Lindbeck (2006) use three features to classify pen-
sion programs: (a) degree of prefunding, (b) actuarial fairness, and (c) residual adjustment
parameter (contributions or benefits).”” Both the NDB-FDC and the NDC-FDC com-
binations considered here have a mandatory individual savings account—that is, the pre-
funded FDC tier—and a first tier that is not prefunded, but they differ in the other two
first-tier dimensions. The NDB-FDC scheme’s first tier is NDB and has a limited degree
of actuarial fairness, and the NDC-FDC scheme’s first tier is NDC and is actuarially fair
or almost actuarially fair, if one takes into consideration that the economic rate of return
in NDC is expected to be lower than the financial rate of return in FDC.*

Equipped with these concepts, one can rephrase in the following terms: mature and
financially stressed, unfunded nonactuarial schemes tend to impose stringent length-of-
service conditions that undermine their ability to provide social protection to workers
with short contribution histories. More actuarial schemes do not need to impose this
condition and hence do not face this dilemma. What matters is not so much which is the
residual adjustment parameter—benefits in DC and contributions in NDB schemes—
but what the other two characteristics are: whether the systems are unfunded and actuari-
ally fair at the margin.

Lindbeck and Persson (2003) and Lindbeck (2006) point out that there is a con-
tinuum of options for the design of pension schemes in the three dimensions. In addition,
some NDB schemes share many of the characteristics of NDC schemes, like the French
and German point systems (Bdrsch-Supan 20006) or the Brazilian faror previdencidrio.
Also, an NDB formula can produce the same pensions as an NDC scheme if parameters
are specified to achieve this result (Lindeman, Robalino, and Rutkowski 20006), albeit an
NDB scheme makes no claim to maintaining financial stability with a constant contri-
butions rate, as does an NDC scheme. Therefore, the frontier between NDC and NDB
designs is not as neat in practice as could appear in stylized reference models. Never-
theless, the individual account setup of NDC schemes makes it possible to add explicit
socially motivated transfers from the government budget to the individual accounts of
parents (usually mothers)—for example, for time spent in early child care, whereas NDB
schemes do not allow this possibility. It follows that countries can move gradually and
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only partially in one or the other direction according to their needs and preferences, which
is precisely what some countries in Latin America are doing,.

Uruguay introduced very tough eligibility conditions in its main pension program
in the 1995 reform. A minimum of 35 years of contribution was required for individu-
als 60 years of age or older, but younger than 70, to access pensions. This condition
is very demanding for the population covered by this program (Bucheli, Forteza, and
Rossi 2010). Only at age 70 could workers claim a pension with 15 or more years
of contributions. Clearly, these requirements were too tough for the Uruguayan labor
market conditions, and in the following years, they were gradually loosened. In 2001,
a law was passed that allows workers to claim their savings account (FDC) annuity
at age 65, regardless of the number of years they have contributed. Until then, both
pensions had to be claimed together, which is why everybody in the simulation would
get a pension at age 65 and not at age 60. Ironically, it is not thanks to the NDB first
tier (called in this program “the solidarity pillar”) but to the individual accounts FDC
pillar that many low-income workers who tend to have short contribution histories
nevertheless get a pension at age 65. In 2008, the eligibility conditions were softened:
the years of contribution required to access an ordinary pension were reduced from
35 to 30, and the minimum age required to access the advanced-age pension was reduced
from 70 to 65. But this change implied that the minimum replacement rate had to be
reduced. Hence, linking pension amounts to contribution histories was a prerequisite to
loosening the eligibility conditions that were necessary to improve the social protection
capacity of the system.

Concluding Remarks

This chapter’s results show that an NDC scheme may provide better social protection
than an NDB scheme, even without minimum pensions. More generally, a movement
toward actuarial fairness may be welfare improving for low-income workers. The argu-
ment is simple: nonactuarial schemes often require a considerably long period of service
for workers to access pensions. Otherwise, the incentives would be too high to claim a
pension with few contributions. But such conditions undermine the social protection
ability of these programs, particularly in environments in which low-income workers have
short contribution histories. By making the schemes more actuarial, NDCs can help over-
come the problem.

The NDC-FDC scheme simulated in this chapter for the Uruguayan main social
security program would cost much more than the existing NDB-FDC scheme, but only
because the NDB-FDC scheme is very “cheap” when the eligibility norms are strictly
enforced and many are left without NDB pensions. With strict enforcement of eligibil-
ity conditions, many workers get a very bad deal from social security with the existing
NDB-FDC scheme and current contribution densities. In addition, the counterfactual
examined here, the simulated NDC-FDC scheme, is financially sustainable by construc-
tion, whereas the NDB-FDC scheme is not.

Even though the NDC-FDC scheme would provide better social protection than the
existing NDB-FDC scheme, the simulations show that it would still leave a large number
of workers with very low pensions. Therefore, options were also considered to supplement
the pure NDC scheme with a minimum pension. Providing a minimum pension equal
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to the one that the system currently has in the NDB tier would imply an expenditure
increase on the order of 13 percent.

An NDC-FDC scheme supplemented with government contributions was also
simulated. To make it comparable with the NDC-plus-minimum-pension option, the
simulations assumed that the discounted sum of government contributions was equal to
the amount the government would spend with the minimum pension. According to these
simulations, because of poor targeting, government contributions are not as effective as
minimum pensions in alleviating poverty in old age. However, behavioral responses to
either minimum pensions or government contributions were not considered in these sim-
ulations. Although the former are expected to reduce the incentives to contribute, the lat-
ter are expected to increase them. Therefore, the results regarding the minimum-pensions
versus government-contributions dilemma should be seen only as an approximation of the
direct effects.

A relatively simple extension of this study would be to compute pension rights with
a subsidy to small pensions rather than a minimum pension. Minimum pensions impose
a 100 percent implicit marginal tax on contributions when self-financed pensions are
smaller than the minimum pension, which has been shown to distort incentives signifi-
cantly (e.g., Boldrin, Jiménez-Martin, and Peracchi 1999; Jiménez-Martin and Sdnchez
Martin 2007). The implicit tax can be reduced by choosing a subsidy that decreases less
than one to one as the self-financed pension increases (Valdés-Prieto 2002, 56-58). The
Swedish NDC-FDC system is supplemented with this type of subsidy. A similar provision
has been introduced in Chile’s 2008 reform (Berstein 2007; Valdés-Prieto 2007; Rofman,
Fajnzylber, and Herrera 2008). This type of provision reduces incentive distortions, but at
the cost of reduced targeting.

Annex 14A.1: Assumptions for the Simulations
GENERAL ASSUMPTIONS

The average nominal wage grows at 9.5 percent per annum (ppa), and inflation is 8 ppa
in this chapter’s simulations, so real wages grow on average 1.5 ppa. Pensions are indexed
to wages and so are minimum pensions, ceilings on insurable wages, and all thresholds
settled in pension laws.

Individual saving accounts are assumed to yield 4 ppa, net of fees in real terms. On
average, the individual accounts yielded a real interest rate (net of fees) of about 9 ppa
between 1998 and 2009. A much smaller figure was chosen for the simulations because
the return has been falling, as it has in other countries that introduced saving accounts in
which returns were initially very high.

The internal rate of return of the simulated NDC tier is 1.5 ppa, equal to the real
wage growth. The rate of return of PAYG schemes is usually proxied using the long-run
rate of growth of labor income in the country. According to United Nations (PNUD
2008, 186) labor income grew in real terms about 30 percent between 1986 and 2006 in
Uruguay, which corresponds to about 1.3 ppa. Twenty years is probably not long enough
to capture long-run trends, so the rate of growth of the gross domestic product (GDP) is
proxied for labor income growth, using the fact that labor and capital share in total value
added remain approximately constant in the long run (Kaldor 1963, as cited by Acemoglu



170 NONFINANCIAL DEFINED CONTRIBUTION PENSION SCHEMES IN A CHANGING PENSION WORLD, VOL. 2

2009, 57). Project data from the Groningen Growth and Development Centre were used
for the Uruguayan real GDP between 1950 and 2008.*' The geometric average of the
rate of growth of real GDP is 2.2 ppa, and the linear trend of the natural logarithm of
GDP is 1.8 ppa in this period. The difference is due to the unusually high rate of growth
of GDP in recent years, which has a stronger influence on the average than on the trend.
With these alternative estimations, the NDC tier was projected with an assumed 1.5 ppa
of internal rate of return, which is a conservative assumption given that long-run rate of
growth of labor income is equal to the rate of growth of real wages plus the rate of growth
of the labor force. Therefore, these simulations are assuming that the labor force is not
growing. Sensitivity analysis was done running a scenario in which the rate of return in
the NDC tier is 2.0 ppa, and the results did not change qualitatively. These alternative
results are available on request.

GOVERNMENT CONTRIBUTIONS

The total fiscal cost of providing minimum pensions was computed, and this amount
was distributed as a flat contribution (indexed to the average nominal wage) along the life
cycle of all contributors in the population.

The expected fiscal cost as of period 7 of providing the minimum pension to all
members of the cohort that survived until 7°(7,) is

110
MinPenCost = 2 zﬂ?;[ (mpen, — pen, )1+ R)' ' d,;
el t=T

d, =1if pen, < mpen,;

=0 otherwise, ,

where 7'is the retirement age, R is the nominal interest rate, T, is the probability that
individual 7 is alive in # given that he or she is alive in 7, mpen, is the minimum pension,
and pen. is the self-financed pension of individual 7 in 7.

These are the fiscal resources used to provide a flat subsidy to contributions (s):

-1
Z z%% (1+ Ry ) ™ =MinPenCost,

iely =0

where c,=1 if 7 contributes in # and 0 otherwise, and R, s the internal rate of return
of the NDC. In this expression, government contributions are considered as if they were
recorded only in the notional accounts of workers who survived until 7. In the real world,
the administration cannot do that because the identity of these workers is unknown at this
stage. But if one assumes that the accounts of dead workers are proportionally distributed
among the surviving workers, the subsidy effectively paid to each surviving worker is S, as
computed in this expression.

The government subsidies to contributions were assumed to grow at the same rate as
the average nominal wage ():

s, =5, (1+w)'.
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10.
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Notes

We are indebted to Edward Palmer, Rafael Rofman, David A. Robalino, Robert Holzmann,
and participants at the joint Swedish Social Insurance Agency and World Bank conference
on NDC:s held in Stockholm in December 2009 and at the 2010 Latin American and Carib-
bean Economic Association meeting for useful comments on previous versions. We hold full
responsibility for the specific contents of this document.

. In 1996, the contribution rates for the old-age, disability, and survivors program (known as

1VS, for the Spanish name) were set at 15 percent for employees and 12.5 percent for employ-
ers. Over the years, the government introduced exemptions for employer contributions, and
in 2007, in the context of a tax reform, some of the exemptions were lifted and the general
employer contribution rate for the IVS social security program was reduced to 7.5 percent.

. In the 1996 reform, the minimum number of years of contribution was raised from 30 to 35,

but it was reduced to 30 again in 2008.

. The minimum years of contribution required to access this program are 15, and the contribu-

tor must be 70 years of age or older.

This section draws heavily on Forteza et al. (2009).

. A public worker is anyone who worked in the public sector at least half the total time during

which contributions were made. According to this criterion, 58,617 (85 percent) are identified
as private sector workers and 10,380 (15 percent) are identified as public sector workers in the
database.

If an interruption in a contribution spell lasts fewer than three months, equation (14.1) is used
as if the interruption had not taken place. The idea is that short interruptions do not break the
wage process as longer interruptions do.

The heteroskedasticity correction to standard errors is performed as proposed by White
(1980).

. The significance of this coefficient should be taken with caution, however, because of the

aggregate variable problem first identified by Moulton (1990).

Because NDC schemes are more actuarial than NDB schemes, the reform would increase
incentives to contribute to the scheme and to retire later. No behavioral responses to the simu-
lated social security reform are considered. In this sense, the results could be read as a floor in
terms of social protection coverage and pension amounts.

Values of the cumulative distribution functions above five minimum pensions are not pre-
sented to highlight what happens with smaller pensions.

Berstein, Larrain, and Pino (2006) raise a similar point in the case of the Chilean minimum
pension guarantee. This problem was one of the reasons the system was reformed in 2008.
The Uruguayan scheme is stricter than the Chilean pre-2008 FDC program. In Chile, work-
ers could not receive the minimum pension if they had not contributed at least 20 years, but



172

13.

14.

15.

16.

17.

18.

19.

20.

21.

NONFINANCIAL DEFINED CONTRIBUTION PENSION SCHEMES IN A CHANGING PENSION WORLD, VOL. 2

they could nevertheless claim their annuity. In Uruguay, workers with less than 30 years of
contribution have to wait until they turn 65 years old to claim any benefit.

The NDC system simulated is, in fact, more expensive because it provides benefits to all
contributors and has no maximum pension. Meanwhile, the current NDB system would not
provide pensions to more than 50 percent of contributors if vesting period compliance were
enforced. So the current NDB system would be very cheap if legal requirements were enforced,
because it would collect contributions from all formal workers, but it would pay benefits only
to half of them, and the amount of the pension has a ceiling.

Notice designs are compared, not actual implementation, so in all the simulations the eligibil-
ity rules in the pension law are assumed to be fully enforced. This is currently not the case in
actual implementation of the NDB-FDC plan, where many individuals get a pension without
having accumulated the required 30 years of contribution.

In the current program, minimum pensions vary with the retirement age and with the option
low-income workers have to contribute to both pillars or to the NDB pillar exclusively. For
these computations, the current minimum pension for workers retiring at age 60 who contrib-
uted to both pillars was used. In December 2008, the minimum pension was about US$64
per month, equivalent to about 14 percent of average per capita household income.

Beshears et al. (2007) analyze the effect on opting out of 401(k) plans of replacing the typical
matching contributions with noncontingent employer contributions. They report a modest effect.

For example, matching contributions to increase coverage in developing countries are cur-
rently being piloted in China and India. Such matching contributions to increase benefit levels
are well known in developed countries such as Germany, under the Riester pension, and the
United States, under the 401 (k) pension. For a review of country experiences and discussion of
conceptual issues around MDCs, see the presentations from a World Bank conference on this

topic held in June 2011: http://go.worldbank.org/2VD4ZF4MKO.

The point can be made in terms of optimal design of income tax theory pioneered by Mirrlees
and extended to social security by Diamond and Mirrlees (Mirrlees 1986; Diamond 2003). If
the government cannot observe productivity, the optimal design calls for a high marginal implicit
tax rate at the lower end of income distribution as a way of inducing more productive individuals
to reveal their type. Vesting period conditions impose a 100 percent implicit tax rate on social
security contributions below the vesting period margin. With such marginal rates, mimicking
low-productivity individuals is indeed too costly for high-productivity individuals.

Diamond (2006) and Valdés-Prieto (2006) also use the three-dimensional classification,
although the definition of the dimensions they suggest is somewhat different.

Lindbeck (2006) argues that unfunded schemes cannot be fully “actuarial” because the inter-
nal rate of return in these schemes is lower than the market interest rate.

These data are from the Conference Board and Groningen Growth and Development Cen-
tre’s Total Economy Database, accessed June 2009 at http://www.conference-board.org/data/
economydatabase/.
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CHAPTER 14
COMMENT

Rafael Rofman

This chapter, by Alvaro Forteza and Ianina Rossi, is very interesting, both in terms of its
methodology and innovative use of data sources and in regard to the policy implications
discussed.

I see two clearly different parts in the chapter. First, the authors did some fascinating
work building synthetic labor histories, using a relatively unexploited dataset and creative
methodology, and simulating the results of different pension schemes, comparing defined
benefit (DB) and defined contribution (DC) models and nonfinancial (notional) defined
contribution (NDC) and financial defined contribution (FDC) models. The second part
is their policy discussion, which is based (partially) on the simulation results. I would like
to offer some comments on each of these parts.

I found the modeling section of the paper very interesting because it manages to
build synthetic cohorts of workers and follow them throughout their lifetime, using a rela-
tively short eight-year period as the empirical basis. This exercise is very creative, because
it exploits a dataset rarely available in Latin American countries in a way that facilitates the
assessment of alternative policy proposals. The main challenge in basing analysis on pro-
jected cohort data that reflect the outcomes of the past is whether the conditions current
at the time covered by empirical observation will hold beyond that period. The problem
is typical with this methodology, and it has no easy solution. The problem could be less
relevant if the base period could be considered “normal” with regard to the main macro
trends, but the 1996-2004 labor market trends in Uruguay have been anything but nor-
mal. Critical variables, such as unemployment, formality, and real salary trends showed
high volatility and hardly constitute a good baseline for modeling future trends. Trying
to respond to this problem, the authors adjusted the unemployment rate in the model to
a more “normal” one but could not do something similar with other variables (wage pro-
files, informality incidence, labor force participation, and so on), because doing so would
mean ignoring the modeling exercise and simply building the cohorts on the basis of some
reasonable assumptions. In this context, there is no simple answer to what the desirable
modeling strategy should be, given that the data that could be used to test whether trends
during the empirical observation period 19962004 have significantly changed were not
accessible. However, by presenting this first analysis, the authors make a remarkable con-
tribution, showing that new methodological approaches are possible and that they yield
interesting results.

The second part of the chapter is certainly more attractive to those of us interested
in policy making, because the authors aim at assessing the effects of alternative system
designs on several core pension indicators, including coverage, adequacy of benefits, and
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sustainability. The conclusions of this part are very clear: the current system (a multipillar
NDB-FDC funded scheme) fares below a proposed NDC-FDC funded scheme in most
(though not all) cases. On the one hand, the simulations show that both coverage and
benefit levels under the NDC-FDC scheme are consistently better if workers retire at 60
years of age, though not so much if retirement is at 65. On the other hand, the cost of the
system would be higher for the NDC-FDC scheme (by as much as 50 percent if workers
retire at age 60 and 20 percent if they retire at age 65)—a finding that is to be expected,
given that the main difference between NDB and NDC schemes is the benefit rule, but
there are no possible differences with regard to funding (hence, more coverage and higher
benefits must result in higher fiscal costs).

These findings are very interesting, but on a second look, the reader may want to go
beyond the simulation and ask a more relevant question: what are the intrinsic differences
between NDB and NDC schemes that produce this result? The answer to this question
is clear toward the end of the chapter, where the authors state, “Behind this result lies
the length-of-service requirement to access pensions that is necessary in the NDB-FDC
scheme but not in the NDC-FDC scheme.” In other words, the differences the authors
found in results originate in the fact that a particular restriction (a minimum vesting
period) is present in only one of the two considered schemes. The underlying problem is
now clearer: in countries where many workers have irregular contribution histories, the
existence of strict vesting periods may result in significantly lower coverage.

Forteza and Rossi argue that the stricter vesting period requirement may be consid-
ered an intrinsic characteristic of NDB schemes, stating that “NDB schemes, unlike NDC
and FDC schemes, need to impose a length-of-service condition to the extent that they
are nonactuarial.” Without this condition, the incentives would be too high to claim a
pension with few or no contributions, something that would negatively affect the finances
of the system. However, they also note that some cases (e.g., the French and German point
systems or the Brazilian fator previdencidrio) do not seem to follow this rule, acknowledg-
ing that the frontier between the different systems is not as clear as one would conclude
from the earlier discussion. In fact, some recent reforms in Latin America—including the
Chilean reform of 2008, which eliminated the vesting period to access a minimum ben-
efit, and the introduction of a “moratorium” on self-employed contributions in Argentina,
which resulted in a fully flexible DB scheme in which workers may retire with any number
of years of contributions and receive a proportionally reduced benefit—seem to be other
exceptions to the authors” proposed normal NDB rule.

I believe that the most valuable conclusion of the chapter is that, in a context of
volatile labor markets with frequent movements between formality, informality, unem-
ployment, and inactivity for most workers, flexibility becomes a critical characteristic to
ensure the effectiveness of pension systems. The most traditional contributory schemes,
designed in the Bismarckian tradition, which assumes fully formal work careers for most
workers in stable labor markets, have not fared very well in Latin America, as shown by the
very low coverage figures among the elderly. Of 17 countries with comparable data in the
region, only 6 provided pension benefits to more than 50 percent of their elderly, and in
several of these cases, they only did so because pension system rules were laxly applied in
the past. Transitioning into pure FDC or NDC schemes does not seem to be the solution
to people’s tendency to remain outside the system, because although many workers would
then receive benefits, the levels of benefit could not be considered adequate under any
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reasonable criteria. Hence, the challenge for policy makers seems to be to find a balance
between providing basic coverage to most or all elderly citizens, regardless of their past
working histories, with a system that does not become fiscally unsustainable or generate
serious distortions in the labor market. Several countries in Latin America have started to
move in that direction, and researchers and analysts should carefully follow the evolution
of their recently reformed systems to identify their strongest design characteristics and
propose improvements for their weakest ones.
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CHAPTER 15

Is Social Security Secure with NDC?

Tito Boeri and Vincenzo Galasso

he ongoing process of population aging has so far required several adjustments in pub-

lic pay-as-you-go (PAYG) social security systems around the world. More reforms will
follow. In 2000, individuals 65 years of age or older represented 14 percent of the popula-
tion in the industrial world (Europe, North America, Australia, New Zealand, and Japan),
up from 8 percent in 1950, and the proportion of elderly is expected to reach 26 percent
by 2050. Public pension spending has increased accordingly. In 2007, the average ratio
of pension spending to gross domestic product (GDP) in the European Union (EU) was
10.2 percent, according to the European Commission.

In coping with the financial sustainability of the public pension systems, inter-
national institutions, academics, and policy makers have largely endorsed a multipillar
system based on the existence of funded and unfunded mandated pillars as well as a vol-
untary private pillar (see Holzmann and Hinz 2005).! This view has been far reaching:
several countries not in the Organisation for Economic Co-operation and Development
(OECD)—mainly in Latin America—have chosen to follow this route as well as many
European countries that have recently reformed their pension systems broadly in this
direction (table 15.1). Since 1990, far more reforms have reduced the generosity of pen-
sion systems than moved in the opposite direction. The initial reform aimed at reducing
public intervention in pension provision was perhaps the 1986 Social Security Act in the
United Kingdom, which favored contracting out from the public system® into defined
contribution occupational plans or into the newly introduced personal pension plans.
In the next decade, several countries followed suit. Reforms also undid previous reforms
that had reduced public pension outlays. This history is a clear indication of the political
economy obstacles to pension reforms.

The most innovative reforms took place in Italy, Latvia, Poland, and Sweden, with
the introduction of nonfinancial (notional) defined contribution (NDC) systems. For
instance, in 1995, the Italian Dini reforms transformed the public pension system into an
NDC scheme and contemporaneously introduced fiscal incentives for voluntary private
pension schemes, which were then strengthened in 2004 and again in 2007. In Sweden, the
Parliamentary Pensions Working Group produced the blueprint of the reform to switch to
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TABLE 15.1 Pension reforms in Europe (15 countries), 1986-2005

Direction of reform 1986-90 1991-95 1996-00 2001-05 Total
Increasing generosity 12 9 16 16 53
Decreasing generosity 13 26 29 28 96
Total 25 35 45 44 149

SOURCE: Fondazione Rodolfo Debenedetti Social Reforms Database (http://www.frdb.org/language/eng/topic/
data-sources/dataset/international-data/doc_pk/9027).

an NDC scheme in 1992, and the actual reform was approved by the parliament in 1994
with implementation beginning the following year. The switch to an NDC scheme in the
public pension system was accompanied by the introduction of a small mandatory defined
contribution pension scheme and the confirmation of quasi-mandatory occupational
plans, which were intended to compensate for the reduction in the generosity of the public
pensions. The latest European country to adopt an NDC system was Poland in 1999. As
in the case of Italy, the scheme entirely replaced the previous public pension system, but it
was implemented through a lengthy transition process because only individuals under the
age of 50 were affected. In contrast, the Latvian NDC scheme was introduced on January
1, 1996, and was immediately effective for all workers. Other countries where NDC-type
public pension schemes were mimicked include Mongolia and the Kyrgyz Republic. The
Russian Federation, the Arab Republic of Egypt, and Norway are currently in the process
of joining this group.

The basic idea behind an NDC system is to introduce a PAYG system that mimics a
financial account scheme in which workers contribute during their working life and draw
defined benefits after retiring. Unlike financial account schemes, however, contributions
to an NDC system are not invested in financial assets; hence, the returns on these contri-
butions do not depend on stock market or bond returns. The system is notional in that
contributions flow to the national social security administration, which uses them to cover
current pension benefits. The returns on these defined contributions are, in principle,
endogenous and at a level to guarantee solvency of the scheme; such returns are approxi-
mated by the growth rate of GDP or wages (at times in per capita value). Once a worker
retires, the total capitalized value of his or her lifetime contributions is transformed into a
(typically) real annuity: the pension benefit. As discussed in detail later in this chapter, this
annuity depends, among other things, on the worker’s life expectancy at retirement and,
hence, on his or her retirement age.

The introduction of these NDC public pension schemes was motivated, among
other things, by the need to (a) ensure the long-term financial sustainability of the pub-
lic pension system by offering returns on contributions with a rate consistent with sol-
vency; (b) reduce the existing distortions in the labor market caused by the existing strong
incentives to retire early; (c) increase the intergenerational equity of the system, which
was jeopardized by the different returns across generations; and (d) reduce the systematic
political interference with public pension systems under aging through the introduction
of a sequence of automatic adjustments in the system that would not require government
intervention.


http://www.frdb.org/language/eng/topic/data-sources/dataset/international-data/doc_pk/9027
http://www.frdb.org/language/eng/topic/data-sources/dataset/international-data/doc_pk/9027
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In fact, despite remaining PAYG systems, the NDC schemes have been used to curb
the rise in pension spending by indexing its increase broadly to the growth rate of the
economy (or contribution base). The defined contribution feature of these systems has
also been exploited to reduce preexisting labor market distortions, because additional
years of contributions now translate into higher pension benefits. This property of NDCs
is strengthened by the adoption of transformation coefficients for the conversion of the
capitalized contributions into a flow of pension benefits that depend on life expectancy
at retirement. NDC systems have also been prized for their supposed higher intergenera-
tional equity, as well as for their high degree of insulation from political influence, because
most adjustments to the calculation coefficients (such as the returns on contributions and
the transformation coefficients) can automatically be determined from administrative or
GDP data and mortality tables.

In brief, NDC schemes have often been proposed as at least part of the structural
response to the ongoing challenges to public pension systems, such as aging; growing dis-
tortions in the labor market; need to diversify retirement income, particularly in periods
of low growth and stock market crash; quest for intergenerational (actuarial) fairness; and
long-term financial sustainability. To some degree, NDCs appear to be the new “con-
ventional wisdom” in pension systems. This perception is further justified by Germany’s
recent adoption of some features in its point-based pension system that mimic some NDC
key principles (see Borsh-Supan and Wilke 2006), and even in France there is discussion
about moving in this direction (see Holzmann and Palmer 2006; Legros 2000).

After more than 10 years from their introduction, the actual effectiveness of these sys-
tems to perform all the difficult tasks described above can now be judged. Indeed, on many
of these desiderata, these NDC systems perform reasonably well. For example, Auerbach
and Lee (2009) provide a positive assessment of these systems’ risk-sharing properties (in
particular, in the case of Sweden), although they highlight the systems’ costs in terms of low
returns on contributions. Retirement age has steadily increased in the countries that adopted
these systems, indeed, as well as in other countries. Most international institutions share
a rather positive assessment on the future financial sustainability of these systems. NDC
schemes are considered to have better properties than non-NDC PAYG systems even when
these comparisons are carried out across a homogeneous set of countries, as clearly shown in
figure 15.1, taken from a 2009 European Commission report.

In some countries, however, notably Italy, a high degree of political involvement
with the working of the pension systems has remained. After the 1995 Dini reform, which
introduced the NDC system for private workers, and the 1997 Prodi reform, which
extended the NDC system to public sector workers, few other reforms have been passed
that modified the original, flexible yet (almost) actuarially fair retirement age, undermin-
ing the fundamentals of an NDC system. Although the increase in the retirement age
introduced by some of these reforms may present an element of continuity with the previ-
ous reforms, the reduction in the flexibility of the retirement system and in its reliance on
incentives to induce later retirement represents a break with the philosophy of the NDC
scheme. Moreover, a revision of the conversion coefficient was to be made in 2005 to
account for the increase in the survival probability, but this change, which fell under the
responsibility of the minister of economics, has been repeatedly postponed.

The main contribution of this chapter is to analyze the interactions between NDC
systems, such as those introduced in Italy and Sweden, and the recent developments in
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FIGURE 15.1 Change in the public pension/GDP ratio, 2007-60
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SOURCE: Economic Policy Committee and European Commission 2006.
NOTE: EU = European Union.

labor markets. The major concern is that the combination of (a) a pension system that
explicitly links pension benefits to lifetime contributions (hence, labor market status)
and (b) a dual labor market (as exists in some countries) that holds young workers on
the margin of formal contracts for many years creates a new, potentially very important,
challenge to NDC pension systems. Many in the current generation of young workers
risk approaching retirement age with pension rights reduced by the structural barriers to
entrance into the labor market. Besides requiring a large increase in their age of exit, this
dualism may jeopardize the future political sustainability of these NDC systems unless
important labor market reforms are introduced to reduce the structural factors respon-
sible. The chapter simulates the effect of this labor market situation on the future pension
benefits of current young workers in Italy and Sweden and discusses the effects on future
pensions of a labor market reform: the introduction of a single labor market contract that
is aimed at reducing the dualism between temporary and permanent workers. Indeed, the
potential negative impact that dual labor markets may have on the future retirement ben-
efits of current young individuals is not limited to NDC systems but carries over to other
pension systems, such as nonfinancial defined benefit schemes that are based on points
or earnings, in which pension benefits are to some extent affected by the retiree’s previous
working career. Hence, the discussion of the relevance of solving this dual labor market
issue has a more general application.

The chapter proceeds as follows. The next section discusses the political sustainability
of PAYG pension systems in light of population aging and addresses some specific con-
cerns that arose after the introduction of the NDC systems in Italy and Sweden. The
chapter then describes pension systems, labor market dynamics, and their interactions in
Italy and Sweden. It then presents a simple simulation of the pension benefits that cur-
rent young cohorts of workers may expect to receive under different pension systems and
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different labor market structures in Italy and Sweden. Finally, it discusses the future of
NDC systems and concludes.

What Are the Future Challenges?

Opver the past three decades, the major challenge to pension systems has been commonly
viewed as coming from population aging. The widespread drop in the fertility rate and the
contemporaneous increase in longevity have led to a rise in the share of elderly individu-
als who retire to obtain pension benefits and to a reduction in the share of working-age
individuals. This situation poses a serious concern for the financial sustainability of any
pension system, whether funded or unfunded, including NDC schemes. If pension ben-
efit calculations were to remain unchanged in the future, the contribution rates used to
finance the systems would necessarily increase. Alternatively, if contribution rates were
to remain constant, other reform measures ought to be adopted, such as an increase in
the retirement age, a reduction of pension benefits, or both. Reducing pension bene-
fits includes switching pension indexation from wages to prices, as many countries have
already done.

However, aging has economic as well as political effects. To fix ideas, consider the
pension system as a potentially redistributive saving device that allows individuals to “save”
in their working years through social security contributions and to receive the returns
from their “savings” in old age as pension benefits. The economic effect of aging is given
by the increase in the ratio of retirees to workers—the old-age dependency ratio. Because
the average long-run return of a PAYG pension system depends on labor force growth
(at a given participation rate) and on the growth rate of productivity, a worsening of the
old-age dependency ratio reduces the average long-term profitability of the system. As in
any portfolio decision, agents expecting lower returns from their assets should be induced
to substitute their claims toward future pensions with more private savings. Therefore,
the economic effect of aging should induce a reduction in the size of the pension system,
because it has become less convenient.

However, as the population ages, so does the electorate—as well as other relevant
political players, such as the union’s members. The aging process thus leads to an increase
in the political representation of the elderly—to the appearance of “gray panthers,” who
gather a larger share of votes. Politicians seeking reelection will clearly be keen on address-
ing the needs of this crucial voting group with generous welfare policies. Aging will thus
have a political effect, consisting of an increase in the relevance of pension spending on
the political agenda.> A synthetic measure of the political effect of aging is given by the
median age of voters. According to Galasso (2006), the median age among the voters in
2000 in a sample of OECD countries ranged between 44 years in Spain and 47 years in
France and the United States. The evolution over time of the median age among voters
suggest a large increase in the future. In 2050, the median age is expected to vary between
53 years in the United Kingdom and the United States and 57 years in Spain. Unsurpris-
ingly, Italy and Spain, which are undergoing the most dramatic aging process, will also
face the largest change in the median age: 11 and 13 years, respectively.

Concerns about the future financial consequences of the aging process as well as
the short-term financial solvency of the pension system led to a sequence of pension
reforms in Italy in the early 1990s that included the introduction of an NDC system in
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1995. Similar reforms took place in many other European countries, such as France and
Germany (see Holzmann and Palmer 2006). Yet these policy responses to the aging pro-
cess risk not being sufficient, because, among other things, the aging process has proven
more severe than initially forecast as a result of an underestimation of the increase in
longevity. Table 15.2 reports the actual share of the population 65 years of age or older
in several European countries in 1980 and 2007, and the forecasts for 2020 and 2050 as
made in 1988 and in 2009. The current aging process is visible in the differences between
the first two columns, which show, for instance, that between 1980 and 2007 the share of
the elderly increased from 13.4 percent to 19.9 percent in Italy and from 16.3 percent to
17.4 percent in Sweden. The forecasting errors about the aging process for 2020 and 2050,
respectively, are presented in the fifth and eighth columns. Table 15.2 shows that in 2009
Italy had to modify the previous forecast for 2020 from 19.4 percent to 22.7 percent, as
well as that for 2050, from 22.6 percent to 32.6 percent. Notice that the Swedish forecast
for 2020 was not revised, whereas further aging was envisaged for 2050, from 21.4 percent
to 24.7 percent. Large forecasting errors for 2050 were also made in Greece, Germany,
Portugal, and Spain and may thus lead to additional pressure for pension reform.
Aging—as well as, in the case of Italy, the deep short-term financial imbalance of
the pension system—was among the reasons that led some countries to introduce a new

TABLE 15.2 Actual and forecast share of elderly (age 65+) in the population

Actual (%) Forecast for 2020 (%) Forecast for 2050 (%)

Estimate Estimate Change in Estimate Estimate Change in
Country 1980 2007 in 1988 in2009 estimate in 1988 in2009 estimate
Austria 15.5 16.9 19.4 19.4 0 217 28.2 6.5
Belgium 14.4 171 17.7 19.5 18 20.8 25.7 4.9
Denmark 14.4 15:3 20.1 20.1 0 23.2 24.5 13
Finland 12 16.5 217 22.4 0.7 22.7 26.1 3.4
France 14 16.4 19.5 20.2 0.7 22.3 25.6 3.3
Germany 15.5 19.8 217 22.8 1.1 24.5 317 72
Greece 13.1 18.6 17.8 211 3.3 211 315 10.4
Ireland 10.7 11.1 12.6 13.3 0.7 18.9 23.7 4.8
Italy 13.4 19.9 19.4 22.7 3:3 22.6 32.6 10
Netherlands 11.5 14.5 18.9 19.8 0.9 22.6 26.6 4
Portugal 10.2 17.3 15.6 20.1 4.5 20.6 30.1 9.5
Spain 10.9 16.7 17 18.8 1.8 229 32.1 9.2
Sweden 16.3 17.4 20.8 20.8 0 214 24.7 3.3
United
Kingdom 14.9 16 16.3 18.3 2 18.7 23 4.3

SOURCE: Economic Policy Committee and European Commission 2006.
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form of pension scheme: the NDC system. After the initial implementation of such
schemes, however, additional concerns emerged as the actual working of the new systems
came into play.

The lack of intergenerational fairness in the Italian system relates to two factors.
The first is the delay in updating the transformation coefficients and the low frequency
at which this adjustment occurs; this factor creates large asymmetries across generations
depending on whether they retire before or after the adjustment. The second factor, which
has so far been more important, is the long transition period, which allows individuals
with more than 18 (15) years of contribution at the end of 1995 (1992) to be shielded
from the Dini (Amato) reform. These problems became apparent over the years as a large
policy debate took place on these and other aspects of the Dini reform. Analogously, some
concerns emerged on the role of these “vintage pensions.” In fact, because pension benefits
are indexed to prices only (after the 1992 Amato reform), individuals retiring in different
years receive pension benefits that, in a few years’ time, may differ greatly, with individuals
who retired earlier (the early vintage) receiving much lower pensions.

In Sweden, the NDC pension system was introduced much more rapidly than in
Italy. The transition cohorts were those born between 1938 and 1953,* who received part
of their pension from the new NDC scheme: 20 percent for those born in 1938 (who
reached age 65 in 2003) and 55 percent for persons born in 1945 (who reached 65 in
2010). Therefore, in Sweden, no concerns have arisen about the rate of transition. Instead,
critics (e.g., Diamond 2004) have found fault with the design of the financial defined con-
tribution scheme, which supplements the NDC scheme, because it leaves a large degree of
freedom to individuals in choosing how to invest their pension capital.

Concerns arising with the Italian and Swedish NDC schemes have increasingly
been addressed in a recent strand of literature (see contributions in Holzman and Palmer
2006, and this conference volume), and some policy measures have been adopted to
cope with some of these shortcomings. The aim of this chapter is instead to shed some
light on a new possible source of instability linked to, albeit not necessarily caused by,
these NDC schemes, which stems from the current labor market situation of young indi-
viduals in some European countries. In brief, because NDC systems provide a tight link
between past contributions and future pension benefits, the recent dual labor market
may induce a large negative income effect on the future pension benefits of the current
generation of young individuals. These individuals may find themselves with insuffi-
cient contributions—and hence pensions too low—to retire. To address this issue, the
next section summarizes the working of the Italian and Swedish NDC pension systems,
describes the employment situation for the young, and provides some simulations of the
pension benefits that the current generation of young workers may expect to receive in
the future under these NDC systems.

The Interaction hetween Pensions Systems and
the Labor Market

An NDC system is a PAYG pension scheme in which contributions made during the
working years are treated as if they were accumulated in a pension fund invested in
assets. Contributions are typically proportional to labor earnings (floors and ceilings on
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contributions may apply), but they do not go to an actual fund and thus do not receive a
market return. They are only notionally accounted for, as if they were deposited in a fund,
and the returns on these contributions are determined by law, using proxies to establish
system solvency that are often linked to the growth rate of the economy or contribution
base. On retirement, individuals who contributed to the system acquire pension rights
on the pension wealth accumulated over their working years. This pension wealth is then
converted into an annuity—the pension benefit—according to a benefit formula. The
following equations provide a basic representation of how pension benefits are calculated
in an NDC pension system (for a more comprehensive discussion of NDC systems, see
Palmer 2006 and chapter 19 of this volume):

n n+1
P=tYw []0+¢- (15.1)
=1 =i+l Y
y=2,0+5)" (15.2)
i=1

In these equations, p is the pension benefit, 7T is the contribution rate on the labor
earnings (w), 7 is the number of years of contributions, g is the rate of return on the con-
tributions, ¥ is the inverse of the conversion coefficient, & is an imputed indexation rate,
and m is the expected length of retirement.

Equation 15.1 shows that pension benefits depend on the accumulated pension wealth
and the conversion coefficient. Pension wealth is obtained by accumulating every year of
pension contributions, 7w, over time, according to a rate of return on contributions, g.
At retirement, these accumulated contributions are converted into a stream of income
(the pension benefits) through the (inverse of the) conversion coefficient, . As shown in
equation 15.2, this coefficient depends on the average expected longevity at retirement
and on an indexation rate, 6, that regulates the returns on pension entitlements. In some
NDC systems, such as those in Italy and Sweden (see Gronchi and Nistico 2006; Palmer
2000), this indexation rate is front-loaded, because retirees obtain the average benefit of
the (future) indexation from the beginning of their retirement period. Finally, notice that
the age of retirement affects both equations by modifying the number of working years, 7,
as well as the length of the retirement period, 7.

These basic, common features of the NDC system have been adopted in slightly dif-
ferent fashions in Italy and Sweden.’ The next section discusses some of the more relevant
differences.

PENSION SYSTEMS IN ITALY AND SWEDEN

After the 1995 reform, the Swedish pension system rests on three pillars: a public NDC
system, a smaller mandatory funded defined contribution scheme, and a wide array of
quasi-mandatory occupational plans that cover almost 90 percent of the population.®
The first two schemes are mandatory; individuals contribute 18.5 percent of their labor
income, of which 16 percent goes to the NDC system and the remaining 2.5 percent
to an individual financial defined contribution account. Participants (the Swedish sys-
tem covers both employees and the self-employed) are free to contribute to their most
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preferred private fund and to switch among funds. A default option exists in the absence
of worker choice, which today invests the accounts of about 40 percent of all participants.
Funds are privately managed, but participants buy and sell shares through the government
clearinghouse, which is now a part of the Swedish Pensions Agency. The Pensions Agency
has set a permissible fee schedule based on the assets in all funds held by an individual
participating company. In practice, the fund manager has just the Pensions Agency as a
client, and the Pensions Agency keeps the accounts for all individual participants (see
Tapia and Yermo 2007). The quasi-mandatory occupational plans stem from the agree-
ments between employers” associations and trade unions. Membership is compulsory for
all the eligible employees of an employer covered by the collective agreement, irrespec-
tive of whether they are trade union members. The plans can be defined contribution or
defined benefit plans.

In the Swedish NDC scheme, the rate of return on the contributions, g, is set to
be equal to the average real wage growth rate; the imputed indexation rate, & (see equation
15.2), is fixed at 1.6 percent. However, if the average real wage growth rate differs from
1.6 percent per year, the pension benefits for that year are modified accordingly, as shown
in the following equation:

5=1.6%
P =P (1+m)(1+ g~ 0), (15.3)

where 7 is the inflation rate. Hence, for wage growth rates below 1.6 percent, the pension
benefits are reduced in real terms, as occurred during the 2008—-09 worldwide economic
crisis. This reduction in benefits contributed to a modification of the pension calculation
feature, linking the indexation—and thus the possible change in pension benefits—to a
five-year moving average of the wage growth rate rather than to its annual realization (see
chapter 21 of this volume).

In Italy, the 1995 Dini reform introduced the NDC scheme, completely redesign-
ing the architecture of the Italian social security system. The defined benefit nature of the
system was abandoned in favor of an NDC scheme. Seniority pensions were eliminated—
over a long transition period—and additional rules were introduced to complete the
harmonization process across regimes and to provide fiscal incentives for individuals to
invest in private pension funds (for a detailed description, see Gronchi and Aprile 1998;
Franco 2002; Brugiavini and Galasso 2004; Franco and Sartor 20006).

With the shift to an NDC scheme, the Italian social security system remained
unfunded—because current retirees’ pensions were financed by current workers’
contributions—yet individuals’ pension benefits became directly linked to their lifetime
contributions to the system. However, this contributive aspect is only figurative: it works
as if every worker had a personal fund where his or her contributions, corresponding to
33 percent of annual earnings, were accrued during his or her working career. These con-
tributions are capitalized at an interest rate that is computed as a five-year moving average
of the nominal GDP growth. At retirement, the accumulated asset value is transformed
into an annuity through a conversion coefficient that depends negatively on the expected
longevity at retirement and positively on the retirement age. The imputed indexation
rate, 0, in equation 15.2, is fixed at 1.5 percent. However, unlike in Sweden, even if
the average wage growth rate differs from 1.5 percent per year, no change is applied
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minimum number of years of contribution to be eligible for a pension was reduced to five
years; however, only individuals between 57 and 65 years of age are entitled to a pension.
These measures have partially reduced the incentives to retire early, because pension ben-
efits depend on retirement age through an actuarial adjustment factor, which is included
in the pension benefit’s conversion coefficient.

A first comparison between the Italian and Swedish NDC pension systems can be
performed by showing the conversion coefficients, which summarize how the total capital-
ized pension wealth is converted into a flow of pension benefits. As shown at figure 15.2,
for a given retirement age, the coefficients are higher in Sweden than in Italy, partially
in response to a higher expected longevity at retirement among Italian women (21.94
years of expected longevity at age 65 compared with 20.88 years for 65-year-old Swedish
women).

However, Italian pensioners, unlike Swedes, are completely insulated from the
underlying labor market conditions. After individuals retire, their pensions are kept con-
stant in real terms, independent of wage growth. This provision is the source of the “vin-
tage pensions” issue previously discussed.

THE DUAL LABOR MARKET IN ITALY AND SWEDEN

As a result of many asymmetric reforms that introduced flexibility in the labor market
only “at the margin” (i.e., for new hires), labor markets in countries with strict provisions
for regular contracts, such as Italy and Sweden, experienced a large increase in the share of
fixed-term contracts in total dependent employment rapidly approaching two-digit levels.
Figure 15.3 graphically represents such dualism by showing the share of temporary work-
ers and the unemployment rate by age group for the young working generations in Italy
and Sweden.
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FIGURE 15.3 Employment by age in Italy and Sweden, 2006
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This dualism also involves a significant wage discount for temporary contracts. This
discount is imposed because of the stronger bargaining power of regular workers compared
with workers who have flexible contracts and because of the lower outside options of the
latter. It takes into account that, because of eligibility rules for unemployment insurance
requiring some minimum contributory record, most workers with flexible contracts do
not have access to unemployment benefits in case of job loss. Estimates from microdata
(from the EU Statistics on Income and Living Conditions, or EU-SILC) of the coefficient
of a dummy variable capturing permanent contracts, in a monthly wage regression car-
ried out over male-dependent employment that controlled for education, tenure, and the
broad sector of affiliation, point to a discount on the order of 25 percent in Italy and even
40 percent in Sweden.’

This dualism is likely to deeply affect future pension entitlements of the younger
generations, because (a) all other things being equal, workers with temporary contracts
earn less than workers on open-ended contracts; (b) they experience more frequent career
breaks because job shedding is concentrated on temporary contracts (as clearly indicated
by the Great Recession); and (c) during unemployment spells, they are generally not cov-
ered by unemployment insurance.

This problem of adequacy is not directly related to the NDC design itself but rather
to the dualism of labor markets. Thus, solutions should be found by directly addressing
this problem and reducing the dualism of labor markets. A politically feasible strategy that
has been proposed for France, Italy, and Spain (Bentolila, Boeri, and Cahuc 2010) is to
allow graded employment security. Thus, dismissal costs in permanent contracts should
gradually increase with tenure length without those discontinuities that deter hiring on
open-ended contracts in the first place. In particular, governments could promote entrance
into the permanent labor market in stages, making job security provisions in the form of
mandated severance payments, which would increase steadily as workers acquire tenure
without large discontinuities.
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To give a few examples, permanent contract holders in Italy are protected from the
start by rules forcing employers to reinstate the worker in the firm in case of unfair dis-
missals, in addition to paying them statutory severance pay. In France, when the worker
reaches two years in a permanent contract, the employer must provide a personalized plan
to help the employee find another job. In Spain, economic dismissals from permanent
contracts require administrative approval. Employers typically avoid going to court by
paying the worker up front. These costs can be as high as 36 months of salary in Italy.

A graded tenure scheme could involve, in all of these cases, a statutory severance
payment, which would increase steadily with tenure length (e.g., five days of severance per
quarter) and gradually reach the maximum level currently envisaged by national regula-
tions. This scheme reduces the firms’ uncertainty about the costs of dismissals, thereby
decreasing the costs of employment protection for employers. At the same time, it pre-
serves flexibility without creating a dual labor market structure.

Simulating Future Pension Treatments in Italy and Sweden

To analyze how the current dualism in the labor market of many European countries may
interact with the existence of an NDC pension system that strongly ties pension benefits
to previous contributions, one can calculate the expected future pension benefits for dif-
ferent young individuals in Italy and Sweden. This chapter considers three cases. Case
A illustrates the situation of a (male) individual with a career pattern characterized by a
sequence of temporary and permanent jobs and unemployment spells. It is compared to
case B, the career of a (male) individual who enjoys an uninterrupted career with perma-
nent jobs only but enters the labor market with the same wage as the temporary worker
in case A. Case A is also compared to case C, a (male) individual who, like the case B
worker, enjoys an uninterrupted career with permanent jobs only but enters the labor
market with an initial wage that is 25 percent higher than in cases A and B (see Boeri
2011). Specifically, case A describes the labor market situation of a (male) individual who
enters the labor market at age 25 and holds a temporary job until age 28. He then remains
unemployed until he turns 29, when he finds a fixed-term job, which he holds until he is
32, when he becomes unemployed again for one year. At age 33, he obtains another fixed-
term job, which he holds for two years, until he finally gets a permanent job until retire-
ment. In cases B and C, a (male) individual has instead permanent jobs from his entry in
the labor market at age 25 until retirement.

Case A is more typical of the Italian labor market than that of Sweden, but the
expected pension benefits for cases A and B are calculated in both countries—hence under
both systems—to be able to compare the results. In both countries, the two representative
young individuals will thus have the working careers described. However, the entry wage
will clearly differ between the two countries. Individuals will also face different contribu-
tion rates: 33 percent in Italy and 16 percent plus an additional 2.5 percent in Sweden
and another 4.5 percent for occupational benefits. They will also have different retirement
ages: 60, 65, and 67 years in Italy and 65, 67, and 70 in Sweden. In addition, the expected
growth rate of the economy (and of the wages), which was shown in the previous section
to be crucial for pension benefit calculations differs across countries, is between 1 percent
and 1.5 percent in Italy and between 1.5 percent and 2 percent in Sweden. For Italy,
where labor market dualism is more pronounced, simulations are provided for case C.
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SIMULATING THE ITALIAN LABOR MARKET AND PENSION SYSTEM

To simulate the effect of the Italian dual labor market on the future pension benefits of
current young generations, this chapter considers three representative young individuals
with a discontinuous (case A) and a continuous (cases B and C) working career. The focus
is on male individuals with upper-secondary education. Their wage profile is calculated
using European Commission Household Panel data obtained by pooling the 1994-2001
waves. The labor market prospects for the representative young Italian male (case A) enter-
ing the labor market at age 25 and featuring a discontinuous career are shown at figure
15.4. In his initial temporary job, he earns a monthly wage of €800 (in 2001 prices),
which remains relatively constant until age 35, when he obtains a permanent job. At this
point, his wage growth becomes steeper, and his monthly wage (at constant prices) reaches
€1,300 by the end of his working life.

What pension benefit will this individual, who cannot rely on beneficial compound-
ing capitalization on the very early contributions because of his discontinuous working
career, get? The answer is shown in table 15.3, which provides the monthly pension ben-
efit and the pension replacement rate (namely, the ratio between the pension benefit and
the average wage in the five years before retirement) for three different retirement ages
(60, 65, and 67 years) and for three (optimistic) projections of the growth rate of the
Italian GDP (1.0 percent, 1.2 percent, and 1.5 percent). The results show some variation.
If he retires as early as 60 years of age (i.e., on average at the same age as his parents), his
monthly pension benefit will range between €638 and €690, depending on the average
growth rate of the economy during his working life, with a replacement rate fluctuating
around 50 percent. In the absence of additional old-age resources, such as individual sav-
ings or private pension funds, the representative individual will thus be induced by the
low pension benefit to postpone retirement (see also the simulation in Galasso 2008).
Retiring at age 65 will allow him to reach a monthly pension benefit of between €910 and
€996, depending on the realized economic growth, thereby replacing about 70 percent of

FIGURE 15.4 Labor market prospects in Italy, cases A and B
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TABLE 15.3 Monthly pension henefit for cases A, B, and C, Italy

Case A Case B Case C
Transformation
Growth Retirement coefficient, Monthly Replacement Monthly Replacement Monthly Replacement
rate (g) age (years) 2010 pension (€) rate (%) pension (€) rate (%) pension (€) rate (%)
1.5 percent 67 0.05620 1,052 79 1,342 84 1,677 84
65 0.05620 996 75 1,273 79 1,591 79
60 0.04798 690 563 889 57 1,112 57
1.2 percent 67 0.05620 1,015 76 1,261 79 1,576 79
65 0.05620 943 71 1,202 75 1,502 75
60 0.04798 658 50 846 54 1,058 54
1.0 percent 67 0.05620 953 71 1,210 75 1,513 75
65 0.05620 910 68 1,157 72 1,446 72
60 0.04798 638 49 819 52 1,023 52

SOURCE: Authors’ compilation.

NOTE: Case A shows a discontinuous working history, case B shows a continuous working history, and case C shows a continuous working history with an initial wage that is 25 percent higher.
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his wage income. Only when retiring at 67 years of age will he be able to obtain a more
sizable monthly pension benefit ranging between €953 and €1,052.

To appreciate the magnitude of the effect of a dual labor market on the future
pension benefits of current young generations, consider the representative young (male)
individual, who enjoys instead a continuous working career (case B). This individual
enters the labor market at age 25 with a permanent job and the same monthly wage as in
case A—that is, €800 (in 2001 prices)—which grows constantly over time until reaching
€1,600 at the end of his working life, as shown in figure 15.4.

Compared with the previous individual (case A), the case B individual’s final wage
is approximately €300 higher because of the progressive increase enjoyed during his per-
manent job tenure. Moreover, the representative individual with a continuous working
career will enjoy early career contributions and will therefore have better prospects for
his pension benefits. Table 15.3 (case B) shows his monthly pension benefits and pension
replacement rates for three different retirement ages (60, 65, and 67 years) and three pro-
jections of the growth rate of the Italian GDP. As before, the results show some variation,
but pension benefits and replacement rates are consistently more generous than in case
A. If he retires early (at 60 years of age), his monthly pension benefit will range between
€819 and €889, depending on the average growth rate of the economy during his work-
ing life. These monthly benefits are almost €200 larger than the benefit received by the
individual with a discontinuous working career—that is, almost one-third of a pension
benefit higher. Retiring at age 65 allows the case B individual to enjoy a benefit of between
€1,157 and €1,273, depending on the realized economic growth, thereby replacing about
75 percent of his wage income. Finally, by retiring at 67 years of age, he will obtain a
pension benefit ranging between €1,210 and €1,342, with a replacement rate of between
75 percent and 84 percent.

Finally, case C considers the situation of a male individual who enters the labor
market with a permanent contract and enjoys a 25 percent higher initial wage. His earn-
ing profile, as described in figure 15.5, differs widely from the previous cases, because his
wage starts at €1,000 and reaches almost €2,000 by the end of his working career. Pension
benefits differ accordingly. When retiring as early as age 60, he still enjoys a pension ben-
efit between €1,023 and €1,112, depending on the growth rate, although the replacement
rates are around 55 percent (table 15.3). Postponing the retirement age to 67 years would
lead to sizable pension increments, with benefits between €1,513 and €1,677.

The dual labor market is known to have a strong negative effect on the current
young generation. These simulations suggest that it will continue to take its toll even in
the long run, because pension benefits and replacement rates will be much lower than
today. To see to what extent this negative impact can be imputed to the existence of an
NDC system, which provides a tight link between (early) contributions and pension
benefits, one can calculate the pension benefits for the individuals in case A and case B
under the old defined benefit system that was in place in Italy before the Dini reform and
after the Amato reform. Table 15.4 presents the results in terms of pension benefits and
replacement rates for both individuals at two retirement ages, 60 and 65 years. In this
case, the difference in pension benefits stemming from the different working careers is
also substantial. When retiring early (at 60 years), a young individual with a continuous
working history would receive €1,117, amounting to €243 more a month than an indi-
vidual with a discontinuous career, although the replacement rates would be comparable
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FIGURE 15.5 Lahor market prospects, cases A and C
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TABLE 15.4 Defined bhenefit system simulation, Italy

Redistributive system

Case A Case B
Retirement age Replacement rate, Monthly Replacement rate, Monthly
(years) 2009 (%) pension (€) 2009 (%) pension (€)
65 77 1,034 80 1,274
60 67 874 72 1,117

SOURCE: Authors’ compilation.

NOTE: Case A shows a discontinuous working history, and case B shows a continuous working history.

(72 percent versus 67 percent). The absolute difference in the pension benefits remains
when individuals retire later (at 65 years), but now the young individuals affected by the
dual labor market (case A) could nevertheless count on a pension benefit of €1,034.

This negative impact of the dual labor market on the future pension benefits of cur-
rent young workers is due to the combined effect of a lower entry wage (if compared to
permanent workers) and a discontinuous working career. However, even absent the for-
mer effect, the dual labor market would still negatively affect future pension benefits.

These simple simulations thus suggest that the troubles lying ahead for the NDC
system in Italy may not be due to some intrinsic feature of the system, but rather to its
interaction with the dual labor market that exists in the country. In fact, particularly in the
case of high economic growth and late retirement, the NDC system seems more sensitive
to the lack of early career contributions than the previous defined benefit pension system,
where in fact early enrollment often increases the implicit rate of return on contributions.
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However, NDC systems are also better equipped to allow individuals to compensate for
the effects of these labor market distortions later in life. In fact, postponing retirement age
is shown to be more beneficial in increasing pension benefits in the NDC system than in
the previous defined benefit scheme.

These simulations seem to support a two-pronged policy that tries to reduce the
dualism of labor markets—for instance, by allowing for graded employment security,
as discussed previously (see also Bentolila, Boeri, and Cahuc 2010)—while at the same
time postponing the retirement age. In this chapter’s simulations, when this strategy was
coupled with an average 1.5 percent growth rate of the economy, it would have led to a
monthly pension benefit of almost €1,350 for the representative middle-educated male
individual.

Allowing for a more complete working career would also largely help to mitigate the
pension coverage of young workers, particularly in countries such as Italy, where workers
in temporary jobs accrue fewer pension rights than permanent workers and unemployed
individuals accrue no rights at all.

SIMULATING THE SWEDISH LABOR MARKET AND PENSION SYSTEM

This section replicates the previous simulations for the Swedish pension system and labor
market, considering two representative young males with upper-secondary education: one
with a discontinuous working career (case A) and one with a continuous working career
but the same entry wage (case B). Their wage profile is calculated using data from the
1997 and 2001 waves of the European Commission Household Panel. The same labor
market prospects are used as for Italy. The representative individual with a discontinuous
career enters the labor market at age 25 with a temporary job that he holds until age 28.
He is unemployed from age 28 to 29, when he obtains a fixed-term job. At age 32, he is
unemployed again for a year; he then holds a fixed-term job for two years and finally a
permanent job until retirement. However, the Swedish representative young individual
enters the labor market with a higher monthly wage, almost €900 (in 2001 prices). Again,
this wage remains relatively flat until age 35; then the young male obtains a permanent
job, and his wage growth becomes steeper until reaching about €1,700 at the end of his
working life,® as shown in figure 15.6.

Table 15.5 summarizes the pension benefits of this individual with a discontinuous
working career, who cannot enjoy the beneficial compounding capitalization on contribu-
tions early in his working life. The monthly pension benefit and the pension replacement
rate are shown for three different retirement ages (65, 67, and 70 years) and two GDP
growth rates (1.5 percent and 2 percent). Again, the range of variation is large. If the
representative young individual retires early by Swedish standards—that is, at 65 years of
age—his monthly pension benefit ranges between €811 and €957, depending on the aver-
age growth rate of the economy during his working life, thus providing a replacement rate
of about 46 percent. Retiring later clearly increases the amount of the pension benefits,
which rises as a high as €1,5006 if the individual retires at 70 years and the average growth
rate of economy has been 2 percent.

To understand the relevance of the effect of a dual labor market, this chapter simulates
the future pension benefits for the representative young (male) individual with a con-
tinuous working career (case B). This individual still enters the labor market at age 25,
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FIGURE 15.6 Lahor market prospects, cases A and B
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TABLE 15.5 Monthly pension benefits for cases A and B, Sweden

Case A Case B

Growth Retirement age  Transformation Monthly Replacement Monthly Replacement
rate (g) (years) coefficient, 2009 pension (€) rate (%) pension (€) rate (%)
1.5 percent 65 0.0621 811 47 1,005 48

67 0.0678 964 55 1,192 57

70 0.0784 1,249 72 1,541 74
2.0 percent 65 0.0621 957 46 1,206 48

67 0.0678 1,147 55 1,444 56

70 0.0784 1,506 71 1,892 72

SOURGE: Authors’ compilation.

NOTE: Case A shows a discontinuous working history, and case B shows a continuous working history.

but he has a permanent job. His monthly wage (about €900 in 2001 prices) increases
constantly over time, until reaching €2,100 at the end of his working life, as shown in
figure 15.6. This case represents a wage gap of almost €400 at the end of the working life,
entirely driven by the early experience in the labor market. Table 15.5 displays the associ-
ated monthly pension benefits and pension replacement rates for three different retirement
ages (65, 67, and 70 years) and two GDP growth rates. Clearly, pension benefits, albeit
not replacement rates, are consistently more generous than in the previous case. If the cur-
rent representative young individual retires early (at 65 years), his monthly pension benefit
will range between €1,005 and €1,206, about €200 more than the corresponding benefits
for the individual with a discontinuous working career. Retiring at 70 years of age boosts
the pension benefits to between €1,541 and €1,892 and the replacement rate to between
72 percent and 74 percent.
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Even in Sweden, the dual labor market thus has the potential for a strong nega-
tive effect on the pension benefits of current young generations. However, the reduction
in pension benefits driven by the same dual labor market seems to be of less concern in
Sweden because pension benefits drop by less, albeit on average still by a sizable 25 percent
owing to negative early labor market experiences. Nevertheless, because of the extremely
large boost that postponing retirement seems to have on pension benefits, an individual
with a discontinuous working career retiring at age 70 would obtain a larger pension ben-
efit (€1,249 or €1,506, depending on the average GDP growth rate) than an individual
with a continuous working career retiring at age 67 (€1,192 or €1,444).

Concluding Remarks

The introduction of NDC systems in the 1990s was often advocated as the appropriate
reform to achieve several crucial objectives, such as the long-run financial sustainability
of these PAYG pension systems and the reduction of distortions introduced in the labor
market. Ten years after their introduction, an evaluation of their effects is positive over-
all. Yet some aspects of the implementation of these systems raise concerns. For instance,
the indexation of pension benefits adopted in Italy gives rise to a “vintage pensions”
problem, which may be further exacerbated by an aging electorate. Analogously, the
indexation to wages (rather than to the wage bill) in Sweden proved problematic during
the Great Recession. Careful consideration should be given to adopting an indexation
mechanism that is based on deviations in the growth of the wage bill (the contribution
base) from the potential growth rate of the economy. This indexation scheme would
have the advantage of explicitly linking the fate of pensioners to that of current workers,
thereby reducing the conflict of interest between mostly young workers and pensioners
and thus increasing the support of growth-friendly policies. It would therefore improve
risk sharing across generations in addition to improving the sustainability of the pension
system.

In pension reform, problems typically emerge in the political arena. NDC reforms
may not prove different from these past experiences, particularly in the near future, when
the application of the NDC rules in countries that have adopted long transition periods,
such as Italy and Poland, will lead to the retrenchment of pension benefits. This situation
may provoke the political opposition of future older generations having to retire on low
pensions. Although NDCs have often been designed to isolate their functioning from
political interference, some features of NDC schemes, such as the conversion coefficients,
may still be open to manipulation by politicians to increase pension generosity. Dual-track
reform may also be used to increase the burden on younger generations.

This chapter has focused on a new challenge to NDC systems, as well as to defined
benefit systems that are based on points or earnings: a structural problem reflecting how
labor markets are currently working in many European countries. NDC systems provide
a tight link between contributions and pension benefits. Moreover, because of the com-
pounded effects of interest rates, early contributions have particular relevance for final
accumulated pension wealth and thus for pension benefits. Unfortunately, in dual labor
markets, young individuals experience discontinuous working careers and thus typically
fail to accumulate pension contributions early in their working lives. This chapter’s simu-
lations suggest that their experience translates into low future pension benefits and the
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need to postpone retirement. Young individuals who are off to a bad start in the labor
market also finish behind in the pension system.

A possible solution to this new problem is to adopt a double-pronged policy. To
help individuals early in their working career, a contract that features graded employment
security could be introduced (see also Bentolila, Boeri, and Cahuc 2010) to reduce the
dualism of labor markets and to ensure that young workers can enjoy contribution years
early in their working career. Later in their working lives, however, individuals have to be
ready to postpone retirement age.

Notes

The authors thank participants at the NDC Conference in Stockholm for useful comments and
Massimo Anelli for skillful research assistance. All remaining errors are ours.

1. A recent critical appraisal of this World Bank view is in Barr and Diamond (2008).
2. The contracting-out option was already present since 1975 in the Social Security Pension Act.

3. The political influence of the elderly is magnified by two crucial features. First, their prefer-
ences in terms of economic policies are homogeneous. In fact, whereas young and middle-aged
individuals typically differ along several dimensions (employment status, economic conditions,
family profiles) and may thus have conflicting preferences over many economic policies, elderly
individuals (retirees) are “single-minded” (see Mulligan and Sala-i-Martin 1999): they care mostly
about pensions and health care. Second, in several countries, elderly voters tend to have higher
turnout rates at elections—defined as the percentage of people who actually vote among those
who are entitled to—than the young. Because the aggregate effect of this voting pattern may be
sizable, the aging process may lead to a disproportionate political representation of the elderly.

4. Historical NDC accounts were created for the entire workforce on the basis of information
from 1960.

5. For a comprehensive comparison of the two pension schemes on these issues, see Gronchi and
Nisticod 2006.

6. For a detailed description, see Palmer (2000) and Kénberg, Palmer, and Sundén (20006).

7. Unfortunately, fewer observations are available on temporary employment in Sweden in the
EU-SILC (see Boeri 2011).

8. Here, a retirement age up to 70 years is considered.
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CHAPTER 15
COMMENT

Sergio Nistico

The simulations run by Boeri and Galasso about the adequacy of the pension benefits that
nonfinancial (notional) defined contribution (NDC) schemes grant in the case of discon-
tinuous career patterns touch on the issue of the complex relationship between the stream
of pension contributions paid into the system and the stream of pension annuities that the
NDC scheme awards to each individual.

Recalling some essential properties of the NDC scheme may, therefore, help clarify
the general properties of the relationship between the career pattern and the adequacy of
the pension provisions pointed out by Boeri and Galasso. In the NDC scheme, the pen-
sion annuities depend on the notional capital or account balance at retirement (4B -
Thus, it can be useful to express this latter amount as the sum of 7 “pieces,” each deriving
from the contributions paid in the 7th of 7 working years and from the interests matured
on those same contributions according to the following expression:'

ABR:ia~w,.~ﬁ(1+7Tj)» (15A.1)
= =i

where o denotes the fixed contribution rate, 14 the wage earned in year 7, and 7, the
rate of return credited on the account balance in year j. According to equation 15A.1, the
relative weight, within AB = of the contributions paid in year 7 with respect to those paid
in any year 7 - x depends essentially on the difference between the growth rate of the indi-
vidual wage and the rate of return credited on the individual account between year 7 - x
and year 7. Actually, both the individual wage growth and the conventional rate of return
yearly credited on each account can be expressed in terms of a deviation with respect to
the growth rate of the average wage of the economy, so that the relative weight, 7, of the
contributions paid in year 7 with respect to those paid in year 7 — x is

_ i W [0re) -0+ )]
g [0+ 8T W [0+ 1+ 8]
(148,
S (15A.2)

where o is the growth rate of the average wage of the economy between period 7 — x and
period 7, whereas &, and §_are the deviation rates of, respectively, the growth rate of the

Sergio Nistico is associate professor of economics at the Faculty of Economics of the University of
Cassino and the Creativity and Motivations Economic Research Center.
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individual wage and the conventional rate of return credited on the account balance with
respect to the average growth rate of the average wage of the economy.

The Adequacy of the NDC Scheme’s Replacement Rates

If one assumes that the conventional rate of return credited on the account balance of
each individual coincides with the average wage growth, so that the denominator of the
last part of equation 15A.2 is equal to one, an interesting benchmark case emerges—
namely, that of a worker whose individual wage growth coincides with that of the average
wage, so that also the numerator and, hence, the whole fraction in equation 15A.2 are
equal to one. In other words, when the average wage growth is credited as rate of return
on all account balances, according to equation 15A.2, for an individual whose wage grows
in line with the average wage, all yearly contributions have the same weight independently
of their age.

Table 15A.1 simulates the interaction between the career pattern and the account
balance at retirement for three typical workers. The assumption is made that the three
individuals start working at age 25 (earning a yearly wage equal to 100 money units) and
retire at age 67, after having contributed to the pension system and having had credited to
their NDC account 30 percent of their yearly wage together with a yearly rate of return of
2 percent. The equality of the weights in AB,, of the various yearly contributions for the
benchmark case is shown in column 4.

In contrast, two other typical cases can be studied on the basis of the last part of
equation 15A.2, according to whether the worker’s wage growth is higher or lower than
the average wage growth (still considered to be equal to the conventional rate of return).
In the case of a worker whose individual wage grows more than the average wage does,
because the numerator of the last part of equation 15A.2 is greater than the denominator,
the weight of the more recent contributions in 4B, exceeds the weight of the older ones,
as shown in column 7 of table 15A.1. Finally, in the case of a worker whose individual
wage grows less than the average wage does, simulated in column 10 of table 15A.1, the
weight of the older contributions in AB,, exceeds the weight of the more recent ones.
Hence, Boeri and Galasso’s thesis applies, according to which the NDC rules punish indi-
viduals with early discontinuity in careers.

DISCONTINUITY IN THE CONTRIBUTION HISTORY WITHIN
THE NDC SCHEME

The last three rows of table 15A.1 show the values of the account balance at retirement
of the first pension” and of the replacement rate (at age 67) for each of the three working
careers, all characterized by a full contributive record of 43 years.

Because of the strict correspondence between contributions and benefits character-
izing actuarially fair NDC schemes, any gap in the contributive history with respect to the
full record will negatively affect the account balance and thus both the first pension annuity
and the replacement rate. Boeri and Galasso point out that the NDC rules penalize “early”
discontinuity, which characterizes, at present, the typical career pattern in Italy more than
in other European countries. Moreover, their argument seems to imply that the old defined
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TABLE 15A.1 Weights of yearly contributions in the account halance at retirement for three typical workers

Individual wage growth = Individual wage growth = Individual wage growth =
average wage growth average wage growth + 1% average wage growth - 1%

Weight Weight Weight
Age Wage Contributions (AB)) Wage Contributions (AB)) Wage Contributions (AB))
25 100.00 30.00 68.92 100.00 30.00 68.92 100.00 30.00 68.92
26 102.00 30.60 68.92 103.00 30.90 69.59 101.00 30.30 68.24
27 104.04 31.21 68.92 106.09 31.83 70.28 102.01 30.60 67.57
28 106.12 31.84 68.92 109.27 32.78 70.96 103.03 30.91 66.91
29 108.24 32.47 68.92 112.55 33.77 71.66 104.06 31.22 66.25
30 110.41 33.12 68.92 115.93 34.78 42.36 105.10 31.53 65.60
31 112.62 33.78 68.92 119.41 35.82 73.07 106.15 31.85 64.96
32 114.87 34.46 68.92 122.99 36.90 73.79 107.21 32.16 64.32
33 11717 35.15 68.92 126.68 38.00 74.51 108.29 32.49 63.69
34 119.51 35.85 68.92 130.48 39.14 75.24 109.37 32.81 63.07
35 121.90 36.57 68.92 134.39 40.32 75.98 110.46 33.14 62.45
36 124.34 37.30 68.92 138.42 41.53 76.72 111.57 33.47 61.84
37 126.82 38.05 68.92 142.58 42.77 7748 112.68 33.80 61.23
38 129.36 38.81 68.92 146.85 44.06 78.24 113.81 34.14 60.63
39 131.95 39.58 68.92 151.26 45.38 79.00 114.95 34.48 60.04
40 134.59 40.38 68.92 155.80 46.74 79.78 116.10 34.83 59.45
41 137.28 41.18 68.92 160.47 48.14 80.56 117.26 35.18 58.87

42 140.02 42.01 68.92 165.28 49.59 81.35 118.43 35.53 58.29
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43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

142.82
145.68
148.59
151.57
154.60
157.69
160.84
164.06
167.34
170.69
174.10
17758
181.14
184.76
188.45
192.22
196.07
ISSA8S
203.99
208.07
212.23
216.47

42.85
43.70
44.58
45.47
46.38
47.31

48.25
49.22
50.20
51.21

52.23
53.28
54.34
55.43
56.54
57.67
58.82
60.00
61.20
62.42
63.67
64.94

68.92
68.92
68.92
68.92
68.92
68.92
68.92
68.92
68.92
68.92
68.92
68.92
68.92
68.92
68.92
68.92
68.92
68.92
68.92
68.92
68.92
68.92

170.24
175.35
180.61
186.03
191.61
197.36
203.28
209.38
215.66
222.13
228.79
235.66
242.73
250.01
25751
265.23
273.19
281.39
289.83
298.52
307.48
316.70

51.07
52.61
54.18
55.81
57.48
59.21
60.98
62.81
64.70
66.64
68.64
70.70
72.82
75.00
77.25
79.57
81.96
84.42
86.95
89.56
92.24
95.01

82.15
82.95
83.77
84.59
85.42
86.25
87.10
87.95
88.82
89.69
90.57
91.45
92.35
93.26
94.17
95.09
96.03
96.97
97.92
98.88
99.85
100.83

119.61
120.81
122.02
123.24
124.47
125.72
126.97
128.24
129.53
130.82
132.13
133.45
134.78
136.13
13749
138.87
140.26
141.66
143.08
144.51
145.95
14741

35.88
36.24
36.61
36.97
3734
3771
38.09
38.47
38.86
39.25
39.64
40.04
40.44
40.84
4125
4166
42.08
4250
42.92
43.35
43.79
44.22

(continued next page)

57.72
57.15
56.59
56.04
55.49
54.94
54.40
53.87
53.34
52.82
52.30
1.7
51.28
50.78
50.28
49.79
49.30
48.82
48.34
47.86
47.40
46.93
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TABLE 15A.1 Weights of yearly contributions in the account balance at retirement for three typical workers (continued)

Individual wage growth = Individual wage growth = Individual wage growth =
average wage growth average wage growth + 1% average wage growth - 1%

Weight Weight Weight

Age Wage Contributions (AB)) Wage Contributions (AB)) Wage Contributions (AB))
65 220.80 66.24 68.92 326.20 97.86 101.81 148.89 44.67 46.47
66 225.22 67.57 68.92 335.99 100.80 102.81 150.38 45.11 46.01
67 229.72 68.92 68.92 346.07 103.82 103.82 151.88 45.56 45.56

(1) @) (©) (4) (%) (6) @) (8) 9 (10)
AB, 2,963.45 AB, 3,663.98 AB, 2,42763
First pension 164.64 First pension 203.55 First pension 134.87
Replacement rate 0.72 Replacement rate 0.59 Replacement rate 0.89

NOTE: Table assumes an average wage growth of 2 percent and a contribution rate of 30 percent.
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benefit (DB) systems, possibly based on last earnings rules, would produce more generous
pensions for individuals with a slow and difficult entrance in the labor market.

Imagine that, for whatever reason, the three individuals whose career is synthesized
in table 15A.1 miss two years of contributions and that, in line with Boeri and Galasso’s
concern about early discontinuity, the gaps in the contribution history occur precisely
at the very beginning of each individual’s career. The ensuing values for the account bal-
ance, the first pension, and the replacement rate of the three individuals are reported in
table 15A.2.

To evaluate Boeri and Galasso’s thesis, one can first run the same simulation with
reference to a case of late discontinuity—a sort of forced early retirement. The ensuing
values for the account balance, the first pension, and the replacement rate of the three
individuals are reported in table 15A.3.

By comparing the three tables, one easily sees that for an individual whose wage
grows in line with the average wage (the conventional return)—so that, according to
equation 15A.2, all yearly contributions have the same final weight in AB,—it does
not matter when the gaps in the contribution history occur. In fact, for this individ-
ual, the first pension and the replacement rate would drop to the same level regardless
of whether the two-year gap in the contribution history occurred at the beginning or
end of the career.’ In contrast, the three tables show that for an individual whose wage
growth exceeds the average wage growth, early discontinuity has a smaller impact than
late discontinuity on the first pension and the replacement rate. The reverse applies for
an individual with lower-than-average wage growth. In other words, the tables show that
early discontinuity in the contribution history has a lower impact than late discontinuity

TABLE 15A.2 Account balance, first pension, and replacement rate for three typical workers with
early discontinuity in contribution history

Individual wage growth = Individual wage growth = Individual wage growth =
average wage growth average wage growth + 1%  average wage growth - 1%
AB, 2,825.61 3,525.47 2,290.48
First pension 156.98 195.86 127.25
Replacement rate 0.68 0.57 0.84

TABLE 15A.3 Account balance, first pension, and replacement rate for three typical workers with
late discontinuity in contribution history

Individual wage growth = Individual wage growth = Individual wage growth =
average wage growth average wage growth + 1%  average wage growth - 1%
AB, 2,825.61 3,457.35 2,336.06
First pension 156.98 192.07 129.78

Replacement rate 0.68 0.56 0.85
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for the majority of members of an NDC scheme. Moreover, the tables show that the
possible greater impact of early discontinuity does not arise from the circumstance that
workers with a slow career start “cannot enjoy the beneficial compounding capitalization
on contributions early in [their] working life”; rather, it is a specific problem affecting a
minority of individuals whose “unfortunate” career pattern prevents them not only from
enjoying a decent wage at the beginning of their working life but also from earning the
average wage gains that normally accrue even to those who do not get any raise during
their whole career.

THE OLD DB RULES

A second element to be considered for a clear understanding of Boeri and Galasso’s analy-
sis of how the NDC rules cope with possible discontinuous careers is the relative per-
formance in terms of pension generosity of the old DB, earnings-related rules under the
same circumstances. Such a comparison is particularly relevant given the extremely high
replacement rates that the NDC scheme grants to the unfortunate workers mentioned
in the previous section, even if early discontinuity occurs in their career. In fact, as tables
15A.1 through 15A.3 show, with a contribution rate of 30 percent (lower than the Italian
figure of 33 percent), the NDC rules ensure to those workers with a below-average career
profile retiring at the age of 67, an 89 percent replacement rate in the case of a full contri-
bution record and a reduced rate of 84 percent and 85 percent, respectively, in the case of
early or late discontinuity.

Prior to the NDC reform, the Italian DB system, reformed by the so-called Amato
law of 1992, was based on a rather simple rule according to which the first pension annuity
was calculated through multiplication of 2 percent of the average of all yearly earnings—
indexed at 1 percent in real terms—by the number of years in which the individual had
paid contributions in the pension system. Prior to the 1992 Amato reform, the reference
point for calculation of the first pension annuity was a much shorter average—namely,
that of the last five years, indexed according to the consumer price index. One sees easily
that none of those rules, which were also financially unsustainable, can offer to unfortu-
nate workers with early discontinuity and very low final earnings better protection than
the sustainable NDC scheme does.? In other words, although for those few workers with
below-average wage growth the NDC rules penalize early discontinuity more than late
discontinuity, the high replacement rates that the NDC scheme grants to all workers with
flat wage patterns constitute the best safety belt that a pension system can provide when
the labor market fails to offer a quick start to a working career.

Social and Financial Sustainability of the NDC Scheme

One could argue that the typical careers reported in table 15A.1, together with the
assumptions made to run the simulations, might overestimate the actual performance
of the NDC in that (a) the 30 percent contribution rate is abnormally high; (b) even if
two years of discontinuity are allowed for, many young workers entering the labor market
today still could gather less than 41 years of contributions before reaching the age of 67;
and (c) the 2 percent real rate of return might overestimate the actual figure of the sustain-
able rate of return.
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THE CONTRIBUTION RATE

In most countries, the contribution rate to the compulsory public pension scheme is nor-
mally set at a much lower level than 30 percent, and the lower the contribution rate is,
the lower will be both the first pension annuity and the replacement rate. More precisely,
if one considers that the first pension annuity is obtained through division of equation
15A.1 by the annuity divisor and that, in turn, the replacement rate is equal to the first
pension divided by the last wage, assuming for simplicity the steady state, one obtains the
following equation:

7 W )
i .(1+H)n—z
L ZW » (15A.3)

W d

n

Equation 15A.3 expresses the individual replacement rate as a linear function of
the contribution rate.” The ratio on the right-hand side of equation 15A.3—that is, the
slope of the function—measures how much the aspect of actuarial fairness must force the
replacement rate to decline (increase) for a unit fall (increase) in the contribution rate. For
the typical worker whose wage grows in line with average growth (supposedly equal to the
conventional rate of return), the slope of the function becomes 7/d, whereas it is lower
for those workers whose wage grows more rapidly than the average and vice versa. In any
case, the actual “shape” of function 15A.3 depends on the particular wage profile (W,/W)
of each individual.® This different degree of responsiveness of the replacement rate to the
contribution rate is one of the key features of the NDC scheme that ensures actuarial fair-
ness precisely by awarding more generous replacement rates to flat-career workers (Gron-
chi and Nistico 2006, 2008; Nistico 2009).

The issue of what is the appropriate level of contribution rate for a compulsory pub-
lic pension scheme touches on a political dimension that is definitely beyond the limits of
this note. However, the simulations presented here show that a choi