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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 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 launched
on a political journey entailing a significant systemic change to the pension system and
the launching of a 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 a NDC system
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, which 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 system also allows for
increased transparency, especially into the finances of the system. We have seen that this
type of system puts greater decision-making demands on beneficiaries. As a consequence
of this, policy makers and pension providers have a responsibility to provide understand-
able and comprehensive information to the public if the incentives and structures of the
system 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 in order to ensure the long-term adequacy of pensions
despite economic and demographic pressures.

Xl
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FOREWORD

Some other countries, such as Norway and Egypt, have chosen to implement NDC
systems. 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, how-
ever, recognize the need to review our pension reform in order to ensure that the structural
shift we made is having the desired effects given changing labor market behavior and con-
ditions, 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 systems. 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

Pensions and social insurance programs are an integral part of any social protection
system. Their dual objectives are to prevent a sharp decline in income and protect
against poverty resulting from old age, disability, or death. The critical role of pensions
for protection, prevention, and promotion was reiterated and expanded in the new
World Bank 2012-2022 Social Protection Strategy. This new strategy reviews the success
and challenges of the past decade or more, during which time the World Bank became
a main player in the area of pensions. But more importantly, the strategy takes the three
key objectives for pensions under the World Bank’s conceptual framework—coverage,
adequacy, and sustainability—and asks how these objectives and the inevitable difficult
balance between them can best be achieved. The ongoing focus on closing the coverage
gap with social pensions and the new outreach to explore the role of matching contribu-
tions to address coverage and/or adequacy is part of this strategy.

This comprehensive anthology on nonfinancial defined contribution (NDC) pen-
sion schemes is part and parcel of the effort to explore and document the working of
this new system or reform option and its ability to balance these three key objectives.
This innovative, unfunded individual accounts scheme provides a promising option at a
time when the world seems locked into a stalemate between piecemeal reform of ailing
traditional defined benefit plans or their replacement with prefunded financial account
schemes. The current financial crisis, with its focus on sovereign debt, has enhanced the
attraction of NDC as a pension scheme that aims for intra- and intergenerational fair-
ness, offers a transparent framework to distribute economic and demographic risks, and,
if well designed, promises long-term financial stability. Supplemented with a basic mini-
mum pension guarantee, explicit noncontributory rights, and a funded pillar, the NDC
approach provides an efficient framework for addressing poverty and risk diversification
concerns.

This anthology is the product of a joint venture between the World Bank and the
Swedish Social Insurance Agency, emanating from a conference on nonfinancial (notional)
defined pension schemes held in Stockholm in 2009. This was the second conference and
publication sponsored jointly by Sweden and the World Bank. We are thankful to the
Swedish government for their financial and intellectual support and proud about the out-
come as it shows development cooperation as its best: analyzing the working of a policy

Xl
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innovation in developed economies, investigating the conceptual and design challenges
still to be resolved, and exploring the application of the approach for developing countries.

Tamar Manuelyan Atinc Arup Banerji Robert Palacios
Vice President Sector Director Team Leader
Human Development Network ~ Social Protection and Labor ~ Pensions

The World Bank

Washington, DC
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CHAPTER 1

NDC in the Teens: Lessons
and Issues

Robert Holzmann and Edward Palmer

In this introductory chapter, we set forth the motivations and background for this two-
volume collection of studies on nonfinancial (notional) defined (NDC) contribution
schemes. We survey the brief history of countries’ experience with the adoption of NDC
models, summarize the contents of the two volumes, and offer policy conclusions and
suggestions for a policy research agenda. The principal conclusions are as follows:

e NDC schemes work well, as shown by the experiences of Italy, Latvia, Poland,
and Sweden, but there is room to make them work even better.
* Go for an immediate transition, to avoid future problems.

* Identify and finance the transition costs in an explicit manner as they emerge—
you will have to face them sooner or later.

* Adopt an explicit stabilizing mechanism to guarantee solvency.

* Establish a reserve fund to guarantee liquidity.

* Develop an explicit mechanism for sharing systemic longevity risk.

* Identify, analyze, and address the gender implications of NDC schemes.

The suggested priority policy research agenda focuses on four tasks:

* Assessing the outcomes of NDC schemes in view of the primary goals of pension
systems and in comparison with alternative scheme designs

* Developing better measurements of pension assets and liabilities to guide the
introduction, adjustment, and sustainability of NDC schemes

* Clarifying the interaction of NDC (as a central consumption-smoothing pillar)
with other pillars and benefits

* Addressing the design and implementation issues of NDC schemes in low- and
middle-income countries

NDC schemes are now in their teens. The concept was born in the early 1990s and
has been put into practice in a number of countries, beginning in the mid-1990s. To date,

Robert Holzmann is professor of economics and director of the RH Institute for Economic Policy
Analysis, Vienna, and holds the Old Age Financial Protection Chair at the University of Malaya,
Kuala Lumpur. He also serves as a senior adviser (consultant) to the World Bank. Edward Palmer
is professor emeritus of social insurance economics at Uppsala University, research fellow at the
Uppsala Center for Labor Studies, and senior advisor at the Swedish Social Insurance Agency.
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4 NONFINANCIAL DEFINED CONTRIBUTION PENSION SCHEMES IN A CHANGING PENSION WORLD, VOL. 1

the most complete implementation has been in Italy, Latvia, Poland, and Sweden, but
key components of NDC schemes have recently been introduced elsewhere. This innova-
tive unfunded individual account approach aroused high hopes at a time when the world
seemed to be locked in a stalemate between piecemeal reforms of ailing traditional defined
benefit systems and the introduction of prefunded financial account schemes.

We reviewed the childhood of NDC in an earlier anthology (Holzmann and Palmer
20006). Six years later, the time has come to examine the lessons of NDC in its adolescence
and to take stock of the issues that need to be addressed to ensure a successful adulthood.

The first book was the product of a conference, held on the island of Sandhamn
outside Stockholm in September 2003, that was designed to inform a worldwide audience
about the innovative NDC pension scheme model. The aim of the conference was to scru-
tinize this new idea, and the ensuing volume documented the content of that conversation
among leading experts in the field.

The present collection emerged from a second NDC conference, held in Stock-
holm in December 2009 under the sponsorship of the World Bank and the Swedish
Social Insurance Agency. The aims of the second conference, and of this anthology, are
to offer a deeper and more comprehensive review of the experience of countries where
NDC schemes have been in place for a decade or more; to take stock of the recent dis-
cussions of the place of NDCs in the world of pension reform; and to address in detail
important issues related to design and implementation to which the first anthology gave
little or no attention.

The importance of solvent pension systems was highlighted during the financial
crisis of 2008-09 and the ensuing economic recession in much of the world. The fiscal
dilemma of Greece, Portugal, Spain, some Eastern and Central European countries, and,
potentially, other highly indebted countries has demonstrated the adverse repercussions
that financially unsustainable pension systems can have. What we are now seeing is the
market’s judgment on the creditworthiness of sovereign states, in cases where a large
percentage of future commitments is the pension debt. Financial markets are likely to
react increasingly to uncertainty about pension liabilities and to the resultant question of
solvency. Public finance consolidation is unlikely to succeed without pension reform, par-
ticularly in those developed economies in which population aging is most advanced and
the survival rates of the retired population are rising rapidly.

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

A further challenge in middle- and low-income countries is the fragmentation and
low coverage of current pension systems. In addition, badly designed defined benefit (DB)
schemes often operate in parallel, and weak provisions for the portability of benefits affect
labor mobility and can create inequalities. On average, less than 30 percent of the work-
force in middle- and low-income countries is covered by mandatory pensions, but it is
proving difficult to increase coverage under the pension regimes currently in place. Even
where coverage is relatively high and is expanding, there may be no hope for long-term
fiscal sustainability without systemic change.
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It is against this background that an NDC reform becomes attractive, even in low- and
middle-income countries. It brings to the table a pension scheme with fully transparent lia-
bilities and a built-in approach toward ensuring solvency and financial sustainability. NDC
is neutral vis-a-vis individual labor supply decisions and has exactly the same potential to
promote formality as financial (or prefunded) defined contribution (FDC) schemes, in con-
trast to typical DB pay-as-you-go (PAYG) plans (NDB). In addition, the design of NDC
opens the door to integration or at least harmonization of parallel schemes and facilitates
the portability of benefits. NDCs can also become a building block for designing alternative
arrangements to expand pension coverage to workers in the informal sector.

Another reason that countries are taking an even closer look at NDC is that con-
fidence in what many economists had considered the preferred alternative for a national
pension scheme, FDC, has been shaken by the repeated and severe financial crises of the
first decade of the 21st century. After this past decade of financial crises, FDC may now 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.

On top of this, fiscal capacity and willingness to pay for the transition costs for pre-
funding schemes are 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 has proved deadly for reformed pension 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 where the ultimate goal is
to have a fully funded pension system, NDCs can prepare the ground by establishing an
individual account system that is solvent but is only partially funded by financial assets. As
enabling conditions improve, the level of funding of the system can increase.

The purpose of the 2003 NDC conference and the subsequent 2006 book was to
bring to the world’s attention a new and promising approach toward reform of traditional
and nonfinancial (or “unfunded”) defined benefit (NDB) schemes. The participants’ con-
tributions described and discussed the microeconomic and macroeconomic foundations
of the NDC concept, the approaches used by the initial reformers in moving from NDB
to NDC, the early lessons from the experience, and the principal remaining issues, as then
perceived. The publication had a significant impact, as witnessed by the inroads of its
findings and messages into the deliberations of pension reform commissions around the
globe, the adoption of NDC in some countries, and the translation of the volume into
Chinese, German, and Spanish.

This 2012 publication is in two volumes, owing to the number of contributions and
our unwillingness to omit any of the presentations. Volume 1, “Progress, Lessons, and
Implementation,” includes a detailed analysis of experience and lessons in four pilot coun-
tries, Italy, Latvia, Poland, and Sweden; a discussion of new pilots in the Arab Republic of
Egypt and in Norway that follow the NDC approach; and general thoughts concerning
the implementation of NDC:s in other countries, including Chile (retrospectively), China,
and Greece. One chapter discusses whether certain NDC features can be emulated in the
context of NDB scheme reforms, as illustrated by experience in several member countries
of the Organisation for Economic Co-operation and Development (OECD). Volume 2,
“Gender, Politics, and Financial Stability,” includes new and deeper analyses of issues that
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received little or no attention in the 2006 publication. The gender perspective is the focus of
five chapters that contain perhaps the most complete discussion available in the field to
date. Issues related to financial stability are addressed in six chapters covering critical micro-
economic and macroeconomic aspects of NDC, such as the balancing mechanism and the
possible role of an NDC bond, the use of a reserve fund, the handling of legacy costs, and
technicalities related to the management of longevity risk when designing annuities.

Although the two volumes address numerous issues, and in considerable depth,
new questions nevertheless arise for which good answers are still not readily available. We
return to these in the closing sections of this chapter.

The next section surveys the structure of the twin volumes and their 24 chapters.
Subsequently, key policy lessons are identified, a future research agenda is outlined, and
conclusions are drawn.

Overview of the Gontributions

The contents of this collection are grouped under six headings. In volume 1, part I takes
stock of country lessons and issues, and part II presents reforms that are being implemented
or considered. Part I in volume 2 addresses the gender dimension of pension reforms
that incorporate NDC schemes; part II discusses issues of political economy; part 111
investigates issues related to the solvency, liquidity, and stability of NDCs; and part IV
contains reflections on four additional topics by a panel of researchers and practitioners.

VOLUME 1, PART I: TAKING STOCK OF LESSONS AND ISSUES

Chapter 1. “NDC in the Teens: Lessons and Issues” states the objectives of the anthology,
introduces the issues treated in the two volumes, and outlines general conclusions and
recommendations.

Chapter 2. In “The First Wave of NDC Reforms: The Experiences of Italy, Latvia,
Poland, and Sweden,” Agnieszka Chlod-Domiriczak, Daniele Franco, and Edward Palmer
offer a comprehensive overview and assessment of NDC schemes in four early adopters of
NDC schemes. The authors describe and analyze the various paths to reform, the design
of the reforms, the course of implementation, and the outcomes. Italy, Latvia, and Poland
immediately had to deal with the questions of how to “cash in” legacy benefits and privi-
leges and how to increase the pension age, especially for women. Sweden avoided these
particular problems: its existing public pension system was already truly universal, and the
normal pension age at the time of the reform was already 65 for both men and women.
In all four countries, a full career worker with average earnings can expect a gross earnings
replacement rate of about 65 percent.

All four countries lack rules for redistributing rights between partners in a couple.
That shortcoming and others, such as early retirement for women and insufficient credit
for time out of the formal labor force in conjunction with childbirth, increase the likeli-
hood of relative poverty among women who survive their partners in old age.

The sine qua non of NDC is the maintenance of financial stability, which is, in
principle, ensured by the design of the scheme. The study examines the responses of Italy
and Sweden to a permanent decline in labor productivity, higher life expectancies for
retirees, and a permanent decrease in the size of the youngest cohort. Sweden’s balancing
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mechanism safeguards financial stability, albeit sometimes with a lag, whereas the Italian
design does not provide an automatic gyroscope to steer the system toward financial stabil-
ity following a negative economic or demographic shock. The study shows that negative
shocks lead to deficits over long periods of time. Because pensions in payment are only
price-indexed in Latvia and Poland, the schemes will be in surplus in periods with positive
real wage-sum growth (even without a reserve fund) and will run a deficit in periods when
nominal wage-sum growth falls below the rate of inflation.

In 2011, Italy responded to the emergence of increasingly higher market rates on
sovereign borrowing by accelerating the transition toward the NDC regime through tight-
ening seniority rules for all workers and creating NDC accounts for all contributors as of
2012. In addition, the statutory pension age will be raised to 66 for all workers from 2012
(2018 for women in the private sector), and from 2013 onward the statutory pension age
(as well as the minimum number of contribution years required for seniority pensions)
will be automatically indexed to increases in life expectancy. While Italy (like Poland and
Latvia) is still missing an explicit mechanism to deal with surpluses and deficits, the accel-
erated NDC transition puts it in line with other pilot countries, and the indexing of pen-
sion age is a unique feature.

A final observation is that the economic crisis of 2008-10 stimulated public debate
in Latvia, Poland, and Sweden but that NDC survived this wave of public scrutiny a
decade or more after implementation.

Chapter 3. Edward Whitehouse, in “Parallel Lines: NDC Pensions and the Direction of
Pension Reform in Developed Countries,” investigates the extent to which recent reforms
in OECD countries have incorporated important elements of NDC system design. To
this end, the author compares notional accounts with two alternative designs for public,
earnings-related pension schemes: points systems and defined benefit plans. He examines
in detail four economic advantages of notional accounts that enable them to deliver retire-
ment incomes in an equitable and economically efficient manner:

* Benefits are based on lifetime average earnings, rather than on a subset of “best”
or “final” years of pay.

* An extra year’s contribution brings about an increase in the replacement rate.

* Benefits are reduced to reflect the longer expected duration of payment for people
who retire early and are increased for people who delay retirement.

* Benefits are reduced as life expectancy increases, again to reflect the longer dura-
tion for which benefits would be paid.

Whitehouse concludes that during recent years, many OECD countries have
achieved many of the objectives innate to NDC schemes without explicitly adopting
notional accounts. Not everybody will share this assessment.

Yet the clear message of this chapter is that the rules governing pension entitlements
for the calculation of defined benefits in OECD countries are slowly but surely converg-
ing with the basic NDC structure. This is one part of the NDC picture. The other part
of the picture—not surveyed in this chapter—is the use of indexation as a stabilizing
mechanism to steer the scheme toward a fixed contribution rate and the specification of
transparent rules for introducing and financing desirable distributional features and for
maintaining long-term financial solvency.
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VOLUME 1, PART II: REFORMS LEGISLATED OR PROPOSED

Following the implementation of NDC reforms in a few European countries, the approach
has been touted for replication elsewhere. Part II offers studies of two recently legislated
NDC reforms, in Egypt and Norway, and of proposals for NDC-type reforms in China
and Greece. China is the subject of two papers, in view of the country’s interest in NDC
models and the prominent place of the NDC approach in independent country advice
(see, e.g., Barr and Diamond 2008). The chapter on Chile draws on historical data on
contribution densities, wages, and rates of return on investment to examine how that
country would have fared if, back in 1981, it had implemented an NDC scheme instead
of an FDC reform.

Chapter 4. “Pension Reform in Norway: Combining an NDC Approach and Distribu-
tional Goals,” by Arne Magnus Christensen, Dennis Fredriksen, Ole Christian Lien, and
Nils Martin Stelen, surveys the recent Norwegian pension reform and its most important
elements. The reform incorporates many but not all of the components of a complete
NDC scheme. The main elements of the reform are as follows:

* Accumulation of entitlements based on an imputed contribution rate on lifetime
earnings that are the basis of individual accounts

* Contribution credits for periods of child care, unemployment, sickness, and mili-
tary conscription

* A means-tested guaranteed pension as a basic safety net, and a ceiling on annual
earnings for the accrual of pension entitlements

* Flexible retirement from age 62 to age 75, from 2011 on, and benefits that are
based on account values at retirement, cohort life expectancy at retirement, and a
front-loading factor of 0.75 percent

* Indexation of workers’ accounts and pensioners’ benefits by average wage growth

New retirees born between 1954 and 1962 will receive benefits based on a com-
bination of their benefit according to the old and new rules, with an increasing share of
pension entitlements from the new scheme for successively younger cohorts. The entire
benefit is based on the new rules for people born in 1963 and later. The new indexation
formula for pensions has nevertheless been implemented already in 2011. From 2011, all
pensions in payment are indexed by average wage growth minus the 0.75 percent, which
is the frontloading factor in the new NDC lookalike Norwegian formula for defining
entitlements and for calculating the annuity. Frontloading shifts a portion of future wage
growth into the initial annuity value, a feature also found in the Italian and Swedish
NDC schemes.

Compared with the prereform system, the new model for accumulating pension
entitlements tightens the link between individuals’ labor income and their pension ben-
efits and thereby improves incentives to work. These incentives, however, are modified by
redistributive elements such as the means-tested guaranteed pension, credit for unpaid
child care, and the ceiling on annual earnings. More important for labor supply and
sustainability is the incentive that benefits based on account values and cohort life expec-
tancy give for individuals to postpone retirement, counteracting the effect of higher life
expectancy on pension expenditures. The authors estimate replacement rates for typical
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cases, using a microsimulation model to compare the old and reformed pension systems,
and document the sustainability and distributional effects of the reform.

Norway’s NDC look-alike pension system remains in the general government bud-
get; there is no attempt to make the scheme autonomous from the budget, as in Sweden.
Although increasing life expectancy is counteracted in the formulation of the annuity,
there is no balancing mechanism to deal with unexpected demographic events—notably,
a declining labor force, but also underestimated life expectancy projections. If such events
occur, the financial deficit created will be absorbed in the general government finances.
It is then up to politicians to decide how taxes and government expenditures should be
adjusted to balance overall public finances in the long run. Thus, in the Norwegian model
the general budget covers the demographic labor force risks. Because of the present low
number of old-age pensioners compared with the size of the labor force, the actual contri-
bution rate needed to cover payments is currently much lower than the rate of 18.1 percent
that creates NDC pension entitlements. Larger cohorts of pensioners will necessitate an
increase in the required contribution rate, which is estimated to stabilize around 2040 at a
rate consistent with that for NDC account entitlements.

Chapter 5. In “Egypt’s New Social Insurance System: An NDC Reform in an Emerging
Economy,” Mohamed Maait and Gustavo Demarco outline the genesis and structure of
the NDC reform, legislated in June 2010, that was scheduled for implementation prior to
the Arab Spring of 2011. The implementation date has now been postponed to July 2013.
The reform has been driven by projections of chronically increasing financial deficits.
The aim of the reform is to create a pension scheme that addresses problems of financial
sustainability in response to future demographic trends, makes redistribution explicit and
better targeted to respond to current social demands, improves incentives to contribute,
and provides complete and affordable guaranteed income coverage for the entire popula-
tion age 65 and older.

The scope of the new system will gradually become universal, reaching populations
not previously covered, such as casual and seasonal workers, farmers, unskilled and skilled
workers in the construction industry, and many others. The new system also eliminates
the special privileges accorded to certain groups, treating all plan members equally. The
core of the reform is a mandatory transition from an unfunded (DB) system to a com-
bined NDC and FDC system for new entrants and for persons with no previous cover-
age record, and a voluntary shift for persons with a previous contribution history at the
time of the introduction of these schemes. The overall contribution rate for the NDC
and FDC schemes will be 19.5 percent. Reform plans call for 20 to 40 percent of total
contributions to be directed to the FDC component, which will be centrally managed
with outsourcing of portfolio management. In addition to the combined NDC-FDC
contribution-based schemes, there will be a universal basic pension, to be financed by the
Egyptian Treasury, that will amount to 18 percent of the after-tax national average wage.
The general design of the NDC component has been completed, but implementation and
institutional capacity building will demand increasing efforts in the near future.

Chapter 6. “China: An Innovative Hybrid Pension Design Proposal,” by Zheng Bingwen,
presents ideas for a comprehensive pension reform in China that has at its core an NDC-
FDC approach. The author proposes the merger of the current flat-rate pension (“social
pooling”) and the individual accounts—introduced as funded pensions in 1997 but only
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implemented in a few provinces—into a single individual account that is split between
notional and full prefunding. Zheng illustrates with model calculations the financial
sustainability of the proposal, for different total contribution rates and funding splits.
According to the author, this policy proposal takes account of the specific Chinese insti-
tutional and cultural context, and it represents an innovation in pension design, differing
both from the Swedish NDC model and from the present pension system, which lacks a
direct link between contributions and benefits. Zheng asserts that the reform will address
the main challenges of the current system: it will (a) enable the unification of fragmented
programs at the county level, which will improve redistribution, the portability of bene-
fits, and labor mobility; (b) increase the level of funding for the current system; (c) address
the problem of financial sustainability; (d) improve transparency and the incentives that
individuals have to enroll and contribute; and (e) create the conditions for expanding the
coverage of pensions to the entire labor force.

Chapter 7. In “China: Pension Reform for an Aging Economy,” Heikki Oksanen analyzes
options for reforming the fragmented Chinese pension system, which covers only 55 percent
of urban employees and only a few percent of the rural population, and argues for an NDC-
type reform. After briefly outlining the history of pension provision in China, Oksanen
discusses principles of pension reform and examines recent reform proposals, giving par-
ticular attention to the need to reduce contribution rates with a view toward improving
compliance and increasing coverage. The Chinese population is aging rapidly, and Oksanen
argues that a transition to an NDC system is an efficient way to introduce pension rules that
ensure financial sustainability in a context of increasing longevity.

Oksanen notes that a move toward transforming accrued pension rights into NDC
accounts and applying the new NDC-inspired rules on indexation is not necessarily a jump
into the unknown for the Chinese pension system; rather, it could be a useful and long-
awaited clarification of present rules and a means of progressing toward a more uniform sys-
tem nationwide. With the help of a simulation model using Chinese data, Oksanen produces
scenarios for a range of possible reform designs and assesses their social and fiscal impacts. To
address incentive and coverage issues, the scenarios for introducing an NDC scheme assume
contribution rates of 20 and 16 percent, rather than the high current rate of about 28 percent.
In the simulated three-tier scheme (flat-rate, NDC, and funded pensions), average replace-
ment rates for the 20 and 16 percent contribution levels would be only 40 and 30 percent,
respectively. This is the consequence of accelerated population aging during the next decade,
which leaves as options only a more rapid increase in the retirement age (beyond the already
assumed age 64 for women and age 67 for men) or a much higher contribution rate.

Chapter 8. “Greece: The NDC Paradigm as a Framework for a Sustainable Pension Sys-
tem,” by Milton Nekrarios, presents a vision of an NDC-type pension reform against
the background of the country’s current financial and economic crisis and the ad hoc
pension reform implemented in the summer of 2010. Prior to 2010, Greece was one
of the few countries in the European Union (EU) that had not undertaken a full and
effective reform of its pension system. The pre-2010 pension system was a representa-
tive outgrowth of the “Mediterranean welfare state,” characterized by extensive segmen-
tation, very high payroll tax rates, and, despite the high contribution rates, inadequate
pension benefits. Nektarios examines this paradox, describes the successive attempts to
reform the system (mainly through inadequate parametric measures), and quantifies the
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long-term financial imbalance of the system. He discusses how the imposed and rushed
pension reform of 2010 constituted yet another missed opportunity to improve financial
sustainability, intergenerational equity, and transparency. He argues that a paradigm shift
to the framework of a combined NDC-FDC model could restore the confidence of the
Greek people in the nation’s long-term pension commitment by openly addressing the
issues of financial sustainability and intergenerational equity while creating a transparent
structure that can improve desirable behavioral incentives. At the micro level his proposal
would increase awareness of an individual’s own role in lifetime consumption smoothing.
At the macro level the proposal would increase the degree of formality, making it possible
to lower the presently very high contribution rate. The latter also increases the perception
of fairness among those who already fully comply.

Chapter 9. In “Assessing Fiscal Costs and Pension Distribution in Transitions to Defined
Contribution Systems: A Retrospective Analysis for Chile,” Eduardo Fajnzylber and
David A. Robalino examine what might have happened if, instead of its FDC reform in
1981, Chile had introduced an NDC scheme. The discussion is relevant for countries that
are considering structural pension reforms to address problems of financial sustainability
and improve economic incentives and that are consequently weighing the pros and cons
of a move to an FDC or an NDC plan. Usually, comparisons regarding the performance
of the two systems in terms of the pensions provided, transition costs, and so on are based
on prospective actuarial modeling, since it is impossible to perform an experiment in
which both systems are tested in a particular economic and historical environment. This
study takes advantage of the unique opportunity to draw on data accumulated during the
FDC era to simulate what would have happened under an NDC reform.

Three results stand out. First, and not surprisingly, the transition costs under an
FDC scheme are considerably higher than under NDC—in the Chilean context, by about
50 percent of gross domestic product (GDP) for the first 45 years. Under either scheme,
however, the inherited legacy costs are high, owing to the reduction in the contribution
rate from that of the unreformed system. Second, the cost of the (pre-2008) minimum
pension guarantee would have been higher under an NDC scheme that pays a benefit
indexed to the growth rate of the covered wage bill. This is because during the first 20 years
after the reform, the rate of return on financial assets was higher than the growth rate of
wages. The analysis suggests, however, that this outcome does not always have to be the
case. Finally—depending on the assumptions regarding the stochastic process that drives
the dynamics of the rate of return paid by the FDC system relative to the NDC economic
rate of return—the expected replacement rates under the NDC are not necessarily lower.

VOLUME 2, PART I: THE GENDER DIMENSION OF PENSION
REFORM WITH NDC

Gender considerations continue to receive only limited attention in the pension reform
discourse around the world. For this reason, with the encouragement and support of the
Swedish conference sponsor, the second NDC conference included five papers dedicated
specifically to the gender dimension of NDC reforms. The studies cover a broad range of
issues, and the results bring to the forefront the importance of gender issues in pension
reform. Without the contributions on this topic, the collection would have missed a criti-
cal dimension of pension policy making.
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Chapter 10. “Gender in the (Nonfinancial) Defined Contribution World: Issues and
Options,” by Estelle James, opens with an overview of concepts and gender issues in pen-
sion reform. James focuses on key choices that must be made in NDC plans and that have
gender implications: decisions about retirement age, safety net provisions, payout terms,
and arrangements for survivors and the very old. Except for the earlier retirement age for
women in Poland, practically no gender-specific provisions remain in NDC countries, but
many provisions still have subtly different impacts on men and women. The same policies
affect the two genders differently because of the more limited labor force attachment of
women, their lower earnings when they work, their higher life expectancy, and the likeli-
hood that they will eventually become widows and live alone in very old age.

Because women live longer than men, they face a greater risk of running out of
money in their later years. Rules regarding annuitization, indexation, survivors™ benefits,
and joint pensions therefore shape their standard of living over time. Compulsory annui-
tization and the required use of unisex tables in the NDC pillar, buttressed by minimum
pensions in the safety net, have implicit distributional effects that favor women. However,
the likely absence of an increase in real value of NDC pensions over the retirement period,
the move toward price indexation of the safety net benefit, the shift from pure to clawed-
back flat pensions, and cutbacks in survivors” benefits have negative consequences for
women (and men). An earlier legal retirement age for women may appear to be a privilege,
but in reality, in defined contribution (DC) plans women (and men) receive lower yearly
pension payments due to the combination of fewer contribution years and longer life
expectancy from an earlier retirement age if they take this offer, as many do.

For each design feature, James lays out general analytical points and then describes
the empirical situation to distinguish between choices in NDC plans that are inherent
and those that are discretionary (and therefore amenable to fine tuning). Two discretion-
ary effects are worth particular attention: the remnants of work disincentives for women
stemming from the high implicit tax on contributory work for persons who may not
accumulate high enough entitlements to earn a pension above the minimum pension,
defined-benefit and survivors benefits schemes that provide a sure outcome regardless of
the woman’s own formal contribution history. The author points out that the position of
very old women in some NDC countries is probably deteriorating, owing to the absence
of provisions, whether mandatory or voluntary, on sharing of pension rights or on joint
annuities, together with price indexation rather than wage indexation of benefits.

Chapter 11. “To Share or Not to Share: That Is the Question,” by Anna Klerby, Bo Larsson,
and Edward Palmer, addresses the thorny question of whether and to what extent indi-
vidual NDC accounts should be shared among couples or partners. The chapter begins
by exploring in a global perspective the structural reasons why women generally have
lower pensions than men. In addition to the structural determinants of earnings differ-
ences, the authors emphasize that in all cultures, including those that have made the
greatest progress toward gender equality, women spend a larger portion of their time
than men in informal work, caring for children and relatives. This leads to differences
in the distribution of pension rights that become especially blatant in defined contri-
bution schemes.

Even if there were absolute gender equality in the labor market in terms of participa-
tion and earnings, and even if the earnings and pensions of spouses were exactly the same,
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the surviving partner in a couple will nevertheless be forced to live on half of the joint
income—yet something like 60 percent of that income might be needed to maintain the
same per capita standard of living, owing to the loss of economies of scale derived from
joint consumption. The authors examine data for Sweden to determine what would hap-
pen if Swedes were mandated to contract joint annuities. (Today, there is not even the
option to contract a joint NDC annuity.) They show that, using the same utility func-
tion for both genders, a joint annuity mandate increases utility for women by more than
it decreases it for men. Given the construction of the Swedish guarantee and tax system,
such a provision would reduce the government’s tax revenues because some men fall into
a lower tax bracket after the redistribution and the loss is not compensated for by an
increase in taxes on women. It would, however, also reduce the government’s payments
of guaranteed benefits because after the redistribution of partner benefits within partner-
ships, women’s benefits after the death of their partners are higher, and they qualify to a
lesser extent for a guaranteed supplement to their NDC benefit.

Chapter 12. Anna Cristina D’Addio, in “Pension Entitlements of Women with Children:
The Role of Credits within Pension Systems in OECD and EU Countries,” surveys and
analyzes, from the point of view of gender policy, the roles of the minimum pension
age and of noncontributory rights for women. Women who spend periods of time out
of the labor market caring for children or other relatives typically earn lower pension
entitlements, but most OECD countries award credits in the pension system for time
spent outside paid employment to care for children or sick relatives. D’Addio takes a
detailed look at how credits granted to mothers who interrupt their careers to care for
their children affect their pension entitlements. In doing so, she explores to what extent
caregiving credits offset the difference in pension outcomes in OECD and selected
European Union countries between someone with an interrupted career and someone
with a full work history. She also reviews other aspects of pension systems that affect the
pension entitlements of mothers with interrupted careers.

The results demonstrate that many of the countries analyzed grant favorable treat-
ment to women who leave the active workforce to raise children. Although the compensa-
tion mechanisms and their impacts vary with the rules of the pension scheme, funding
sources, and objectives, D’Addio finds that child-care credit systems do boost the pension
entitlements of mothers but that the additional benefit does not fill the gaps caused by
career breaks. She concludes that the child-care credit is and will remain a valuable tool for
supplementing the low pension entitlements of women with children and in the long run
contributes to reducing poverty rates among older female pensioners.

Chapter 13. “Gender Policy and Pensions in Chile,” by Eduardo Fajnzylber, addresses the
same topic as does D’Addio in chapter 12, but in the form of a case study of Chile. The
author analyzes the different ways through which the design of DC systems can affect
pension entitlements for women in middle-income countries. To do so, he uses the labor
and contribution histories of Chilean women to simulate the effect of alternative arrange-
ments on women’s pensions and on the pension gender gap. The use of Chilean data is
interesting for at least three reasons. First, Chile is the country with the longest history of
a pension system based mostly on a financial DC scheme. Second, it is a middle-income
developing country with a medium-size informal sector—the latter being a factor often
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overlooked in analyses of developed countries. Third, in 2008, Chile implemented the
most significant reform of its pension scheme since the 1980s. The reform included a
number of initiatives specifically aimed at reducing the gender gap in pension benefits
such as child credits for mothers and a new social pension.

Fajnzylber includes these recent improvements in his simulations, together with the
minimum pension in the contributory scheme and the increase in the minimum retirement
age for women from age 60 to age 65. The results suggest that the introduction of a per-child
credit can significantly raise pensions for women in the lower part of the pension income
distribution. The new social pension (the solidarity pillar) introduced in 2008 will have a tre-
mendous impact on individuals with small pensions, especially women, who are more likely
to be eligible for these benefits. Finally, raising the retirement age for women to 65 would
have an important benefit effect (an increase of 9 percent, on average), especially among
women who are not eligible for the new solidarity pillar. By contrast, because of restrictive
eligibility criteria, the minimum pension within the main financial DC scheme has a limited
effect on raising women’s pensions or lowering the pension income gender gap.

Chapter 14. Alvaro Forteza and Ianina Rossi, in “NDC versus NDB for Infrequent Con-
tributors,” investigate the effect of an NDC system on income replacement rates when con-
tribution densities are sparse owing to the sporadic formal employment that is typical for
women. The analysis is based on actual employment history data for Uruguay. The authors’
findings contradict the usually accepted view that pure (N)DC schemes are not adequate
for protecting individuals with sparse contribution histories against the risk of poverty in
old age because they do not incorporate any within-scheme redistribution. They show that,
in fact, sparse contribution histories and weak social protection (for example, lack of child-
care credits) can be more serious issues in an NDB scheme than in an NDC scheme. To do
this, they simulate labor income, contributions, and the pension rights of the cohort born
in 1995, assuming that historical patterns remain unchanged in the future. They character-
ize the distribution of pension rights and calculate the pension cost for two regimes: the
current NDB-FDC regime and a simulated NDC-FDC regime. They also consider a
pure NDC scheme supplemented with a minimum pension and an NDC scheme supple-
mented with government contributions for child-care credits. The authors find that an
NDC scheme would provide better social protection than an NDB system, even without
a minimum pension guarantee. This is because an improvement in the actuarial fairness of
the scheme leads to an improvement in the welfare of low-income workers.

VOLUME 2, PART II: THE POLITICAL ECONOMY OF NDCS

Although the NDC approach has promising and attractive features for reform of
unsustainable and unfunded DB schemes, it does not automatically follow that political
support for its application and implementation will be easy to come by. Three chapters
address the political-economy issues of NDC reform from different angles, delivering cau-
tions as well as supporting arguments.

Chapter 15. In “Is Social Security Secure with NDC?,” Tito Boeri and Vincenzo Galasso
explore the political stability of NDC schemes in four pilot countries with respect to the
alarming increase in the age of entrance of youths into the labor market. The introduc-
tion of NDC public pension schemes in Italy, Latvia, Poland, and Sweden in the 1990s
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was motivated, among other reasons, by the need to (a) ensure the long-term financial
sustainability of the public pension system by linking pension returns to a proxy of the
internal rate of return; (b) reduce the existing distortions in the labor market caused by
the strong incentives for early retirement in the existing systems; (c) increase the intergen-
erational equity of the system, which was jeopardized by the different returns across gen-
erations in the old systems; and (d) reduce the systematic political interference in public
pension systems and address fiscal problems related to aging by introducing a sequence of
automatic, nondiscretionary adjustments to key parameters.

More than 10 years after their introduction, the pilot NDC schemes have performed
reasonably well in achieving their original objectives, in the authors’ estimation. However,
some degree of political interference with the operations of the systems has continued (as
in Italy), and new concerns have emerged. In particular, the combination of a pension
system that strongly bases the benefit calculation on contributions (and thus on labor
market participation) and a dual labor market in which young workers work for years in
jobs that do not give them access to pension rights creates a new and potentially serious
challenge to NDC schemes. The authors” simulations of future pension benefits for the
current generation of young workers with discontinuous working histories in Italy and
Sweden suggest that replacement rates will be low unless these cohorts work significantly
longer than earlier generations. In the absence of significant labor market reforms, this
effect may ultimately jeopardize the political sustainability of NDC systems. The authors
discuss the effects on future generations of retirees in Italy and Sweden of a current labor
market reform—the introduction of a unique labor market contract aimed at reducing the
dualism between temporary and permanent workers.

Chapter 16. Andris Bodor and Michal Rutkowski, in “NDC as a Pathway toward Politi-
cally Feasible Pension Reform,” probe the power of the key features of NDC:s relative to
NDBs in constructing messages that policy makers can use to motivate and facilitate pen-
sion reform. The authors first review the theoretical literature on the political economy of
pension reforms. They challenge the present paradigm because it assumes agent rational-
ity and suggests that reforms driven by deteriorating demographic dependency ratios are
equally (un)feasible through either NDB parametric reforms or NDC (“paradigmatic”)
reforms. The authors argue that the more appropriate analytical paradigm is one that
focuses on the role of “stories” and abandons the rationality assumption. This paradigm
follows the pathbreaking writings of Kahneman (Kahneman and Tversky 1979; Kahneman
2003a, 2003b) and the more recent work of Akerlof and Shiller (2009). It suggests that the
right “stories” can be driving forces in shaping behavior under bounded rationality and can
make technically desirable reforms politically feasible, as well.

As an illustration of this general argument, the authors develop the theme of the
emergence of NDC pension schemes as the result of “collective intelligence”; that is, of
constructive thinking generated at the national-actor level, which becomes collective as
the actors interact. Using the specific example of the Polish NDC reform, they describe
the process of collective thinking, in which the actors apply both their explicit and their
tacit knowledge—the latter being knowledge coming from daily experience that does not
originate from a particular thought formula (i.e., a theoretical concept). They argue that
the paradigm of NDC framed in the country context can give rise to politically relevant
“stories” that convert reform losers—for example, groups with special privileges—into
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supporters. In fact, the power of the “stories” model may even win over the median voters
who swing the balance in the reigning rationality model.

Chapter 17. “The Challenge of Reaching Participants with the Message of NDC,” by
Annika Sundén, explores the information issues that emerge when reaching out to con-
tributors and beneficiaries to explain pension schemes and pension reforms. The focus
is on the experience in Sweden following the introduction of an NDC plan and funded
individual accounts. The DC plan redefines the benefit promise and puts more of the risk
and responsibility in planning for retirement on participants, who need to have access to
reliable projections of expected benefits and an understanding of how benefits change
with retirement age. The broad investment choice in the funded individual account
requires that participants be familiar with the general principles of investing. Therefore,
an instrumental component of the reform has been information, and a large effort has
been put into the development of the annual account statement, the Orange Envelope.
The information efforts have paid off; almost everyone knows about the Orange Enve-
lope. Self-reported comprehension of the pension system has increased since the envelope
was introduced, and in 2009, 44 percent of respondents reported that they had a good
understanding of the system.

VOLUME 2, PART lIl: SOLVENCY, LIQUIDITY, AND STABILITY
OF NDC SCHEMES

A core promise of the NDC scheme is to deliver financial sustainability; the rate of return
that it yields must be consistent with the fundamentals of an individual account scheme
financed on a PAYG basis within a country-specific context. In practice, the achievement of
this result encounters many obstacles. One is the existence of prior and inherited commit-
ments that have to be acknowledged and accounted for in the reform design—something
that is easily neglected and, even if not neglected, presents computational difficulties.
Another is the construction of annuities that are able to withstand the uncertainties associ-
ated with the systemic risk of underestimating longevity. Yet another is the calculation of
NDC assets or the estimation of the levels of reserves needed to manage temporary mac-
roeconomic shocks or demographic bulges without abrupt changes in the notional rate of
return on contributions. Even if all this could be done with ease, the mechanisms for mak-
ing the appropriate adjustments and provisions in an uncertain world still have to be put in
place. The six papers in this section address these challenges conceptually and empirically.

Chapter 18. Robert Holzmann and Alain Jousten, in “Addressing the Legacy Costs in an
NDC Reform: Conceptualization, Measurement, Financing,” provide a policy framework
for managing the legacy costs that need to be addressed when moving from an NDB to an
NDC scheme. As the new contribution rate is fixed and, perhaps, reduced, “overhang” of
accrued-to-date liabilities not directly covered by the creation of commensurate assets in
the NDC scheme leaves a financing gap. It is important to identify this gap and to assign
a source of financing to it.
The authors conclude as follows:

e For an NDC reform to be credible and fully effective in its desired results, the
legacy costs of the reformed system must be determined, no matter how these
costs will be financed.
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* For a shift from an NDB scheme to a full NDC scheme with a fixed and long-
term-sustainable contribution rate, the legacy costs simply amount to the actu-
arial deficit (or financing gap) at the time of reform and are finite.

* Different sources of the legacy deficit may be differentiated—in particular, inher-
ited legacy costs reflecting prior reforms and benefits above the steady state under
the old scheme and reform-induced new legacy costs resulting from the shift
toward a lower sustainable contribution rate.

* In estimating legacy costs, actuarial- and macroeconomic-based projection mod-
els have advantages over pure actuarial studies because they are less dependent on
mere technical parameter assumptions that may not be consistent with general
equilibrium considerations.

* Distributive effects emerge at both the intergenerational and intragenerational
levels because the benefits and costs of the reform are borne unequally by differ-
ent subgroups of the current and future population.

* In the developing world, a promising way to finance the legacy costs is to rely
on the expansion of coverage that would increase the value of future PAYG
assets.

* For developed countries, theoretical models show that tax financing, in particu-
lar via indirect taxes such as a value added tax (VAT), is an interesting tool, but
empirical limitations that are particularly relevant for developing countries make
assessment of its real-world usefulness difficult.

Chapter 19. In “Generic NDC: Equilibrium, Valuation, and Risk Sharing with and
without NDC Bonds,” Edward Palmer presents the properties of generic NDC systems.
Because NDC is a recent innovation, the generic features of NDC have not been previ-
ously explored in a cohesive and coherent way, as is done in this chapter. The chapter
derives and analyzes the demographic, economic, and distributional properties of NDC
schemes. The residual (systemic) longevity error arising in the computation of annui-
ties leaves a risk to be covered either by the overall NDC insurance collective (through
the solvency adjustment mechanism), the older survivors (through variable annuities), or
the government (through general taxes). The chapter argues for creating an NDC bond,
which then becomes the asset that closes the system financially, transferring the residual
longevity error in a fixed annuity and other residual risk to the government (taxpayers).
The unissued NDC bond is thus tantamount to a nonmarketed financial longevity bond,
where the rate of return is set equal to the covered wage sum. The author argues that this
may be considered by many to be preferable to distributing the risk more narrowly within
the NDC scheme collective (which is what the solvency ratio approach does) because the
government’s general tax base comes closer to reflecting the ability-to-pay principle.

Chapter 20. In “The Economics of Reserve Funds in NDC Schemes: Role, Means, and
Size to Manage Shocks,” Robert Holzmann, Edward Palmer, and David A. Robalino inves-
tigate the economic rationale for a reserve fund when implementing an NDC reform and
discuss its potential size. An NDC scheme promises to deliver solvency even under adverse
circumstances, but it cannot promise liquidity when it is most needed. To avoid shock-
related, revenue-dependent fluctuations of benefits, such a scheme requires a predictable
and transparent liquidity mechanism that guarantees a preannounced indexation rule
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consistent with long-term solvency. The unattractive alternatives are ad hoc mechanisms
such as government transfers or unexpected benefit adjustments that risk damaging the
credibility of the NDC scheme and reform. The authors review the liquidity policy options
(borrowing, NDC bonds, and reserve funds), the issues involved, and the size of reserve
funds needed for addressing macroeconomic and demographic shocks. They conclude that
V-type macroeconomic shocks can and should be handled through a reserve fund but
that large and protracted economic and demographic shocks will require additional adjust-
ments in account and benefit indexation for economic and political reasons. They stress
that country circumstances matter for the determination of size and use of reserve funds.

Chapter 21. In “A Decade of Actuarial Accounting for the NDC Scheme in Sweden: Quan-
tifying Change in the Financial Position of a PAYG Pension Plan,” Ole Settergren pres-
ents a critical but not undisputed innovation in PAYG accounting. As part of the Swedish
1994-98 NDC reform, special accounting rules were introduced that had been developed
to secure full and automatic financial balancing of the new scheme. The accounting method
that was developed is a legislated form of evaluation of the scheme’s ability to finance the
accrued pension liability through a point measure of the ability of the flow of contributions
to finance (amortize) the pension liability. Traditional actuarial evaluations of public PAYG
pension schemes evaluate the scheme’s ability to finance both accrued and estimated future
pension liabilities by projecting future flows of benefits and contributions.

Settergren explains the accounting method used in the Swedish NDC pension sys-
tem and illustrates it with the actual evolution of the scheme’s income statement and bal-
ance sheet for the nine years between 2002 and 2010. The accounting results determine
a solvency ratio for the NDC scheme. According to the Swedish NDC legislation, if the
solvency ratio falls below unity, indexation is triggered that reduces the growth of liabili-
ties (rights) until balance is restored. This indexation came into effect in the wake of the
2008-09 economic recession and the fall in equity prices. The author describes the adjust-
ment process and the policy responses to the ensuing negative impact on pension benefits
in 2010 and 2011. The bottom line is that Sweden’s balancing mechanism withstood its
first political stress test, with only minor alterations.

Chapter 22. Juha Alho, Jorge Bravo, and Edward Palmer, in “Annuities and Life Expec-
tancy in NDC,” investigate the efficacy of current state-of-the-art life expectancy mod-
eling in projecting life expectancy at “the” pension age—that is, the age at which a life
annuity must be granted according to current practice in NDC (and FDC) schemes. The
authors provide an overview of current modeling philosophy and of the genre of projec-
tion models inspired by the work of Ronald Lee and Lawrence Carter (1992). They dem-
onstrate that models of this type, which essentially distribute an aggregate trend among
the birth cohorts covered, will systematically underestimate life expectancy in an environ-
ment characterized by declining rates of mortality—which is a rather typical scenario.
This has certainly happened in Japan, but also in countries such as Finland, Norway, and
Sweden. The authors provide suggestions for better modeling under these circumstances
but acknowledge that, regardless of the proficiency in modeling, systematic errors may
continue to be part of the landscape for many decades.

Consequently, Alho, Bravo, and Palmer ask whether it is possible to devise annu-
ity models that fairly distribute the residual risk between the insured and the insurer.
Simple variable annuity models, in which the annuity is reestimated at yearly and five-year
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intervals on the basis of continuously revised life expectancy estimates, are examined for
the Scandinavian countries. The variable annuity reduces the risk for the insurer—other
cohorts in a mutual insurance setting, or the government (taxpayers)—but at the relative
expense of older members of the birth cohort. This is clearly not a fair outcome and sug-
gests that we need to learn more about other models of distributing the systematic error
in estimating longevity and that a more palatable safeguard is to transfer the systematic
estimation error to the government (taxpayers) through an NDC bond, as discussed by
Palmer in chapter 19.

Chapter 23. In “The Actuarial Balance of the PAYG Pension System: The Swedish NDC
Model versus the U.S. DB Model,” Maria del Carmen Boado-Penas and Carlos Vidal-
Melid explore the arguments for computing and keeping track of an actuarial balance
in NDC and NDB pension schemes to improve their transparency, credibility, and sol-
vency. The chapter focuses on the two main methods used by government social security
departments to construct an actuarial balance for nonfinancial pension schemes; these are
the methods used by Sweden and the United States. The authors discuss methodological
and actuarial issues and compare the two approaches. In addition, they briefly examine
the Japanese NDB model, which includes certain features of both methods. Three main
suggestions emerge from the investigation: (a) countries that have not yet done so are
well advised to estimate and report actuarial balances because they improve transparency,
motivate responses to address financial imbalances, and thus strengthen the credibility of
the PAYG system; (b) countries that already have elements of an actuarial balance should
formalize and enhance the frequency of the exercise and establish an independent expert
panel to provide or approve assumptions and procedures; and (c) social security insti-
tutions and researchers should investigate key questions regarding the estimation of the
actuarial balance, in particular, the applicability of market-based evaluation methods and
issues specific to old-age, survivors’, and disability benefits.

VOLUME 2, PART IV: PANEL DISCUSSION
Chapter 24. The final chapter, “Reflections on Aspects of NDC Schemes,” reports on the

closing panel discussion that brought together representatives from academia, politics,
and research.

David Blake, in his contribution “NDC versus FDC: Pros, Cons, and Replication,”
examines the advantages and disadvantages of NDC pension schemes compared with
FDC schemes. He defines an NDC pension plan as a PAYG pension plan with greater
intergenerational and intragenerational equity than a standard PAYG plan. The rate of
return to plan members is linked to the wage growth of the particular economy and to
the realized postretirement lifetimes of each cohort of members. NDC plans, he cautions,
cannot be considered as offering a well-diversified investment. Furthermore, given the
long-run dynamic efficiency of economies, NDC plans, in Blake’s view, fail the Aaron test
(they do not offer a higher rate of return than a funded scheme) and so will generate lower
average pensions compared with FDC plans.

Blake asserts that NDC outcomes could be replicated using an FDC framework if
the government were to issue wage-indexed or GDP-indexed bonds for the accumulation
phase and index-linked longevity bonds for the decumulation phase. These bonds would
help overcome the poor international portability of NDC plans but would not address the
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issue of poor international diversification of investment risks or the failure of NDC plans
to pass the Aaron test.

Lans Bovenberg, in “NDC Schemes: Strengths and Weaknesses,” highlights the
strong and weak sides of the NDC approach from a pure economic-analytical level,
abstracting, for the most part, from any implementation issues. The strong aspects of
NDC schemes emerge largely from a comparison with traditional unfunded DB schemes.
The weak sides are measured against individual features that may be economically desir-
able with respect to welfare but not against any alternative pension system that has been
fully conceptualized, much less implemented.

Bovenberg notes, in particular, that the NDC approach improves labor market
incentives by making the retirement decision actuarially fairer and by linking the accumu-
lation of new pension rights to contributions over the entire life cycle. Moreover, comput-
ing annuities on the basis of life expectancy contrib