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Outline of the Talk

•The Swedish Pension Landscape
•What is NDC?
•Balancing Assets with Liabilities in NDC
Using a Solvency Ratio
•Alternatives to NDC
•How NDC Can Be Introduced in China
- The advantages of regional schemes
- How to determine the contribution rate
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Brief Overview of the Swedish
Pension Landscape
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Reform of the Swedish Pension System
1994-1999
• Two new mandatory public Defined Contribution components with
individual accounts - first legislation 1994/implementation 1999:
Non-financial (Notional) defined contribution (NDC)
Financial defined contribution (FDC)

• Disability and survivor benefits → general budget
• Non-contributory rights → general budget

• The private occupational schemes converted gradually from DB to DC
following the reform of the public scheme
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Public and Private Components of the Overall Swedish
Pension System
• Public Schemes (universal coverage)
Notional Defined Contribution (NDC) – 16 %
Financial Defined Contribution (FDC) – 2.5 %

• Private Occupational Schemes (Cover 90% of all employees)
Supplement below public benefit ceiling – ~ 4.5 %
Whole benefit above ceiling, private sector workers 28-30 %

• Total Contribution to Financial Defined Contribution Plans
About 7% for persons with earnings below the ceiling – the average worker.

• Individual voluntary insurance by choice
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Why the Move from DB to DC?
• DB is vulnerable to economic and demographic risks.
• DB solvency is vulnerable to the rate of return and (assumed) discount
rate.
• The employer as the financial “sponsor” is a myth. Contributions are

eventually passed on to workers through lower pocket earnings – and are limited upwards by a
tolerance threshold.

• Insolvency is frequently rectified by reducing the “defined”
benefits/upping the requirements for a given benefit.
• Non-transparent and often unfair redistribution among participants.

• Many designs penalize labor mobility – through disadvantageous
benefit and portability rules for those who want to change jobs.
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Part I. What Is an NDC Pension
Scheme?

7

NDC – A Universal Public Pension Scheme
• Everyone participates
NDC is a universal public pension scheme. Participation is mandatory
and the same rules apply to all.

• Why a universal public pension scheme?
People are myopic and many – perhaps most – will not save
sufficiently purchase private insurance for their old age if left to
make their own decisions. This creates a need for the state to
provide widespread guaranteed minimum income in old age – but
without full participation in paying contributions when young.
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What Does It Mean that Everyone Is Covered?
• Everyone contributes according to the same
rules:
- All employees, including government employees (even civil

servants)

- Employees in micro-enterprises and the self-employed
(Rules can be devised so that e.g. farmers, micro-businesses etc.
are covered and pay contributions as a percent on their
business’s turnover after deductions for costs.)

- Employers may pay on behalf of employees, albeit the
contributions are viewed as a component of the wage/salary
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The Mechanics of the NDC Pension Scheme
Contributions are paid to individual accounts.
The pension benefit is based on the individual’s account value at
retirement and life expectancy:
𝐴𝑐𝑐𝑜𝑢𝑛𝑡 𝐵𝑎𝑙𝑎𝑛𝑐𝑒 𝑎𝑡 𝑅𝑒𝑡𝑖𝑟𝑒𝑚𝑒𝑛𝑡
𝐿𝑖𝑓𝑒 𝐸𝑥𝑝𝑒𝑐𝑡𝑎𝑛𝑐𝑦

𝑌𝑒𝑎𝑟𝑙𝑦 𝑃𝑒𝑛𝑠𝑖𝑜𝑛 =
Note: The life expectancy factor works towards demographic “equilibrium”.

Accounts and benefits are indexed: Rate of growth of per capita real wages or
payments per year) x (rate of growth of contributors) x (rate of inflation).

Minimum but no “the” pension age – people can combine work (and still pay
contributions) after reaching the minimum pension age.

Fixed contribution rate on income - within and between generational fairness.
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Redistribution is “Added-in” for Purposes of Social
Policy – but financed by the state budget
• A universal minimum income guarantee is required.
In addition disability and other social insurance add-ins:
• Contributions paid by the provider of disability insurance. These can be based
on the imputed income career of the disabled person from disability grant to
the pension age.
• Contributions for (one of the) parents during a specified time in conjunction
with the birth of a child (e.g. 18 months).
• Contributions for time spent at home caring for a sick child.
• Contributions by the government associated with caring for a parent or
functionally impaired child unable to fully care for him-/herself.
• Contributions paid by the insurance provider (government in Sweden) in
conjunction with periods of absence from paid work, covered by sickness or
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unemployment insurance.

NDC Makes Sharing of Accounts or Joint Annuities
at Retirement between Partners Possible
• The argument for sharing accounts is that men and women both
work in unpaid work at home and paid market work. Sharing
accounts is a way to acknowledge this.
• By contracting a joint annuity at retirement, the survivor in a
partnership gains access to a benefit that allows taking household
economies of scale into consideration – i.e., the survivor is provided
with more (60-65%) than half of the sum for both partners.
• The difficult question is whether these arrangements should be
voluntary or mandatory.
12

NDC Is Economically Efficient and Transparent
• What you pay when young is what you get when you
retire – with a rate of return (no “tax wedge”)
• Consequently, there’s an incentive to both work more
and pay contributions.
• The link to life expectancy is an incentive to work
longer even when older - as healthy years of life
expectancy increase.
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NDC ‘s Conceptual Framework Gives
Macroeconomic Efficiency – Slide 1
NDC provides a built-in consumption smoothing
mechanism for the otherwise myopic young.
Individual resources are transferred from the
working phase in life to the retirement phase, in
proportion to what individuals earn while working.
This saves the many from the poor decisions of the
reckless few.
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NDC ‘s Conceptual Framework Gives Micro- as
well as Macroeconomic Efficiency – Slide 2
NDC is an insurance scheme.
It converts individuals’ savings at retirement into yearly pension
payments. NDC uses projected average life expectancy at
retirement to determine equal yearly income payments in old age –
regardless of the age.

NDC, as a national insurance pool, is highly
efficient, due to the law of large numbers.
Small pools are less efficient – prone to more uncertainty which means higher
costs.
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Summing up: NDC ‘s Conceptual Framework
Gives Micro- and Macroeconomic Efficiency
NDC efficiently satisfies the need to save – i.e., to
transfer income earned when young to provide for
consumption when old.
It does so in a way that covers the risk of living
longer than the average person.
Consumption resources are set off in order to cover
all years in retirement, irrespective of how long the
individual lives.
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Is There Redistribution within an NDC Scheme?
There is no redistribution during the accumulation
phase.
The NDC account is like an individual savings account in a bank.
All contributions are noted on the his/her personal account.
What you pay is what you get when you retire – with a rate of
return.

There is redistribution among pensioners in the
insurance pool – by definition – from those who have
shorter lives than average to those who have longer
than average lives.
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NDC is a Fair Pension Scheme
• Intra-generational fairness: The same rules apply
to all in the same birth cohort. There are no
(explicit or implicit) account transfers between
participants.
• Inter-generational fairness: The same rules apply
to all generations.
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Some General Words on Redistribution
• The redistribution that occurs in general in pension schemes (DB
or DC) is between low income and high income earners through
the definition of benefits.
• Why? If individuals with higher incomes generally live longer,
which research tells us is the case, then regardless of whether the
national scheme is a DB or DC scheme, persons with higher
income during their working careers will receive more money as
pensioners.
• This is generally not easy to deal with within the pension scheme,
but it obviously constitutes a reason for progressivity in the tax
schedule.
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Balancing Assets with Liabilities in NDC with a
Solvency Ratio
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NDC - The Internal Rate of Return and Balancing
Slide 1
• Three options are the main alternatives employed to date:
• Index with g, λ & p (Latvia, Poland)
• Index with only g & p (Sweden, Norway*)
• A third alternative is to index with either g, λ & p or with only g & p, and
also employ balancing of liabilities if the solvency ratio
𝐵 =

𝐴
𝐿

falls below unity.
Where A and L are the present value of assets and liabilities.
*Norway balances with the government budget, backed by the Norwegian Oil Fund.
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The Definitions of NDC Liabilities and AssetsSlide 2
• Liabilities are the accounts of all workers and pensioners
• Assets are defined as:
At = TDt x Contributionst + Fundt

where TDt is: The money-weighted average number of years a worker is
in the laborforce + the average number of years in retirement of a
pensioner.
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NDC - The Internal Rate of Return and Balancing
Slide 3
The Definition of the Turnover Duration (TD) of a Unit of
Money Is the Expression within Parentheses:
m
W ( a )T
PV (T )   T (a) T

WT
a

P ( a )T 
a  (a) T PT   c W T LT

m

This expression says:
The present value of assets = (Average wage weighted number of years of
work + Average pensions weighted years with a benefit ) x Contributions
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Why the Claim Is NDC the Generic Public OldAge Pension Scheme?
•First, we compare general features of NDC with
NDB, FDC and FDB
•Second, we compare NDC with a point (NDB)
scheme
•Third, we compare financial outcomes
(valorization of accounts) of Swedish NDC and
FDC from 2000.
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NDC in Comparison with the Alternatives
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How Do the Point Systems Differ from NDC?
• One can define a point scheme (PS) that exactly gives the same
mathematical outcome as an NDC scheme. But there are still
differences:
- In PS the valuation of accounts is non-transparent. E.g. in France
it is determined by a tri-partite committee (in a closed room).
- Financial stability (setting the value of points) may require ad

hoc discretionary interventions, e.g. because of the
demographics. Life expectancy is a generic, self-regulating component in
NDC, but not PS, where it is a fix.

- The Point System does not provide labor supply incentives,
which are generic to NDC (and FDC). They are completely absent in
the PS design. The generic NDC design provides an incentive for
participation/coverage and postponed retirement with increasing life
expectancy.
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Comparison of NDC and FDC Schemes

• The following are the important differences between FDC and
NDC:
(1) The FDC rate of return is expected to be higher but much more
volatile (we will see this below).
What will happen to asset prices as China’s population declines
from 1.5 to 1 million people in 2100, with the decline of workingage persons? China will always have reasonable economic growth.
(2) FDC schemes require considerable external supervision of
money management to prevent misuse and fraud.
(3) The costs (fees) of administration are high (and hidden) in FDC,
and are lower than the “raw” stock market indices indicate.
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Rates of Return in the Swedish Mandatory
NDC + FDC Setting
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The Value of 100 kronor invested in the Swedish
mandatory FDC (premium pension) and NDC scheme
from 2000.
Source: The Swedish Pensions Agency, Orange Report 2014
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Yearly rates of return in the Swedish
mandatory NDC and FDC schemes
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Distribution of Individual Returns in the
Mandatory FDC Scheme
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Part II. What Could NDC for China Look
Like? And, How Can It Be Introduced?
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The General Idea - Regional Insurance Funds”

• A “national” NDC Public Pension Scheme with geographical
administrations, and the same National Legislation (Rules)
for all.
• This gives simplicity and transparency. Regardless of where
people live, the same rules apply. It’s easy to move, between
regions, employers, occupations and hence, live and work in
different regions.
• Regional “insurance pools” create more homogeneous
insurance pools – i.e., provide a better distributional profile.
(See the charts below.)
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The Data on Income and Life Expectancy Suggest
Regional Insurance Pools Are Preferable
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Is NDC the Right Medicine to Deal with China’s
Demographics in the Remainder of the Decade?
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UN Demographic Projections for China,
2020 - 2100 (United Nations Projections, 2017)
• China’s Population will decrease from 1.4 to 1 billion
people
• The working age population will decrease from 900 to
ca 500 million persons.
• The number of persons 65+ will increase from ca 200
to ca 350 million
• The number of children will fall from ca 350 to ca 200
million
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Development of China’s Population, 2020-2100
Source: United Nations Population Projections, 2017
Development of China's Population, 2020 - 2100
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China’s Youth and Old-age dependency ratios, 2020–2100
Source: United Nations Population Projections, 2017
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Growth of Working-age Population of China
Total change of 22 percent 2020-2050 and 50 percent to 2100
An average rate of about 0.5 % per year
Source: United Nations Population Projections, 2017
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China’s Working-age Population Is Projected to
Decline by 22 % 2020 – 2050 and 50 % to 2100
This is an average rate of decline of 0.5 % per year
Five-year Rate of Change in China's Working-age
Population in percent, ages 20 - 64
Source UN Population Projections
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Back to the Index Formula ….
• The index formula is: (1 + g)(1 + )(1 + p)
Where:
g = the real rate of growth of the contribution wage
 = the rate of growth of the number of contributors
p = the rate of inflation (CPI)

• The projected decline in the labor force would mean that the
indexation of accounts would have a negative value of  of around a
half percent – a deduction of the otherwise positive contribution of g
(and p). This has works in calculations performed for other countries
(e.g. Latvia) with a long-term declining LF.
• To be on the 100 % safe side, China would/could also legislate a
solvency ratio and associated balancing index.
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How to set the NDC contribution rate

44

Determination of the Equilibrium NDC Contribution Rate
• The General Equation:
𝐴𝑣𝑒. 𝑃𝑒𝑛𝑠𝑖𝑜𝑛
𝐿𝐸 𝑎𝑠 𝑎 𝑝𝑒𝑛𝑠𝑖𝑜𝑛𝑒𝑟
𝐶𝑜𝑛𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 =
𝑥
𝐴𝑣𝑒. 𝑊𝑎𝑔𝑒
𝐴𝑣𝑒. 𝑁𝑜. 𝑜𝑓 𝑌𝑒𝑎𝑟𝑠 𝑜𝑓 𝑊𝑜𝑟𝑘
Which could be:

22.5 =

0.5

x

18
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Note. This can be shown* to be equivalent in equilibrium to the macro equation where the ratio on the
right-hand side is the economic dependency ratio (number of pensioners/number of contributors).

• E. Palmer (2013). ”Generic NDC: Equilibrium, Valuation, and Risk Sharing with and without NDC Bonds” in R.
Holzmann, E. Palmer and D. Robalino (eds.) Nonfinancial Defined Contribution Pension schemes in a changing
Pension World: Vol. 2. Gender, Politics, and Financial Stability. The World Bank.
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The Next Diagram Shows the relationship between
the contribution rates, years of work and years with
a pension.
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Ideas about What to do with the Money Accumulated
during the ca 40 - year Transition to Fruition
• Begin with a Scandinavian per capita Folkpension that everyone is entitled to at the
pension age, e.g. 60 years old, for all. (No special ages for civil servants.) Calculate the
amount that can be spread out to everyone age 60 or older at the starting point. Then
determine a reasonable rate of transition into this new era.
• Logically the NDC scheme would grow into this setting, where the initial folkpension
could evolve into the guaranteed minimum when the whole system is mature.
• Some of the money flowing in can also be funded, in regional NDC funds. These funds
can be invested in NDC Bonds.
• NDC Bonds can be issued by the regional governments for investments in regional
human (health care, educational facilities, roads, and transportation, etc.). These will
create higher growth of GDP. This will require sophisticated debt management,
however.
• At the same time it is important to consider an FDC supplement, and the relative scale
of this together with NDC, as well as the timing of introduction.
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