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Sweden’s Pension Architecture, Philosophy and How It Works in Practice 

 

Edward Palmer1 

 

 

 

 

1. Introduction2 

 
This paper presents the architecture of the Swedish pension system, the philosophy behind it 

and illustrates how it works in practice. At the foundation of the Swedish pensions landscape 

is the public pension commitment. It is based on the philosophy that all countries must begin 

with: The commitment to provide a sufficient minimum standard of living in old age for all. 

This is the role of the necessary pillar zero. Pillars one and two consist of mandatory universal 

public nonfinancial defined contribution (NDC) and a financial defined contribution (FDC) 

schemes. These cover the earnings of all employees and self-employed – up to a ceiling. In 

principle, the technical construction of the NDC and the guarantee benefits – explained in 

greater detail in the paper – can be viewed together as a package that fulfills the guaranteed 

minimum standard of living in old age, while making full use of the DC accounts to provide an 

incentive for individuals to contribute to their own retirement income. Chart 1 provides an 

overview. 

 

 

                                                      
1 Professor (em.) and Senior Fellow at the Uppsala Center for Labor Studies, Uppsala University. 
2 This paper was presented at the International Symposium on Pension Reform: International Experience and 

China’s Choice Agenda, organized by the Boao Forum for Asia, December 3, 2019 held in Chongqing, China. 
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Chart 1. Sweden’s Pension Landscape. 

 

 

Sweden’s overall pension landscape also has a third pillar consisting of four quasi-mandatory 

occupational pension schemes based on private-sector collective labor market agreements. 

Together these four schemes cover about 90 percent of all employees in Sweden. The 

contribution rate for the entire package is 23%, excluding the cost of the guarantee benefit 

package, which is financed with general tax revenues (i.e., the national state budget). In addition, 

individual retirement savings plans can be contracted on the private insurance market.  

 

Note that the general overall architecture of Chart 1 could represent an emerging economy, as 

well as a fully developed market economy such as Sweden’s. In the context of the emerging 

economy, NDC is the formal economy component, where the need for a guarantee declines 

over time with the development of the formal economy. Formality is defined in this context by 

paying contributions to the universal public pension system.  

 

NDC is superior to FDC in the context of the emerging economy because it provides a context 

for formalizing transactions that lead to formal pension rights, while making available money 

that can if only in part pay for the pensions of current pensioners. In contrast, FDC requires 40+ 

plus years from its introduction to full maturity – when new retirees can obtain a an FDC-based 

benefit based on a full life working career.  NDC rights are acquired in the same manner as in 

FDC schemes, but the system’s revenues can be made available through a rule-based 

Individual Private 
Insurance

Occupational Group 
Insurance FDC (4.5%)

Public FDC (2.5%)

Public NDC (16%)

Minimum pension (Total expenditures equivalent to 1.7 %  of NDC )
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connection to a bottom pillar that covers the older generation – the parents of the workers in 

the formal workforce.3  

 

The bottom line is that the combination of NDC with FDC “on top,” together with an externally 

(budget) financed guarantee can be viewed as the generic universal pension system. Seen in 

this perspective, NDC is the essential “safe asset” while FDC may (but not necessarily will – 

especially not in an emerging economy –) obtain a higher return. The higher risk associated 

with FDC schemes is inherent to the nature of financial market. Increasingly higher returns are 

coupled to higher levels of portfolio risk consequently uncertainty, where the latter increases 

with the degree of risk of the specific portfolio. The goal of this paper is to provide an 

understanding of the underlying logic and architecture of an “optimal” structure of a country’s 

overall pension system with the Swedish model, combining NDC and FDC as a point of 

departure.  

 

The architecture and basic design of the present Swedish pension scheme was the product of 

the government’s Working Group on Pensions 1992-1994.  The decision to replace the then 

existing DB schemes (which at the time characterized the entire Swedish pension system) with 

NDC and FDC schemes, with a new guarantee minimum benefit at the foundation, was passed 

in Parliament in June of 1994.  

 

The reasons behind the realignment from DB to DC were many: The first, was to ensure 

affordability and financially sustainability. The second was to create intra and inter-

generational fairness. And, the third goal was that the scheme should be economically efficient. 

This was accomplished through the introduction of transparent personal accounts, which define 

NDC.  NDC and FDC pension schemes are efficient at the microeconomic level because they 

provide an incentive for individual labor market participation with, which has the 

macroeconomic effect of increasing the working-age population.4   

 

                                                      
3 The process is illustrated with an example in Larsson, Leyaro, and Palmer (2020), who discuss NDC in the 

context of the emerging African economy of Tanzania, where the development of the formal Zero-NDC-Pillar 

nexus follows the formalization of the economy.   
4 These features of both NDC and FDC account-based schemes and how they can be used in the context of 

introducing social policy into the pension system are discussed in Holzmann and Palmer (2020), the introductory 

chapter in Holzmann, Palmer, Palacios and Sacchi (2020).   
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With the realignment from DB to DC, the current working population’s acquired rights in the 

DB scheme that was replaced were converted into NDC rights, with the latter being based on 

what the policymaker considers to be a fair conversion rule. There was a gradual phase in 

covering 15 birth cohorts and all previously granted pension benefits were honored without 

change. Conversion models, including Sweden’s, are provided in Palmer (2006).  

 

The zero-pillar component of the Swedish pension system fulfills the goal of providing a 

sufficient minimum income in old age even for those who for one reason or another otherwise 

would be in poverty. What has received too little attention in the literature and discussion 

around pension reform – especially in considering the possibilities of NDC in the context of an 

emerging economy. It is how the anti-poverty guarantee benefit that interacts with NDC at the 

foundation of the overall system. The guarantee tapers incrementally off and the DC framework 

takes successively over with the increase in the income provided by the full-fledged 

contributory NDC and FDC pensions. In the case of the emerging economy, with time, 

depending on the rate of economic development, the role of the guarantee will decrease and the 

full coverage of NDC will increase.  

 

Another set of topics for which there is a separate section, has to do with the roles of a) 

demographic reserves and b) a solvency-ratio approach to balancing the development of 

liabilities with assets. Also, the paper discusses how Sweden has created a unique 

Clearinghouse approach designed so as to provide financial market portfolios that fulfill the 

interests of participants – high but secure returns provided at a low cost.  

 

The paper is organized as follows.  Section 2 starts with the underlying philosophy of the 

Swedish pension architecture. Section 3 describes the system design in greater detail. Section 

4 addresses the question of how to set the contribution rate in the context of the individual’s 

number of years of work and life expectancy at retirement. The section concludes by addressing 

the question of what constitutes an adequate replacement rate for a country’s overall UPPS 

commitment. Section 5 presents and discusses how NDC indexation works, the role of a reserve 

fund, and how a solvency-based balancing mechanism aids in maintaining a more immediate 

gyro towards tighter financial sustainability in NDC. Chapter 5 concludes with reflections on 

important lessons from the Swedish experience.   
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2. The Underlying Goals and Philosophy of the Swedish Pensions Architecture  
 

 

The rationale behind the national pension commitment can be summarized in terms of three 

policy goals: The first goal is the general social policy goal – to prevent poverty in old age. An 

important feature of the Swedish guarantee is that it is means-tested vis á vis the NDC and FDC 

schemes – i.e., it tapers off gradually with increasing retirement income from the combination 

of these two contributory schemes. This means that the contribution-based components 

gradually take over and constitute the entire pension as individual earnings increase.  

 

The second goal is to create a major component of the overall “pension system” that transfers 

consumption from the younger working generation to their parents’ generation in current time. 

This is a goal that can be fulfilled through a mandated NDC pension scheme – but not the FDC 

scheme(s). In this capacity, NDC is the “safe” asset at the foundation for Swedish pensions.5 

The FDC schemes are the “risker” assets – stable in the long-run but volatile over extended 

periods in the short-run.  

 

The third policy goal for Sweden is to divide the space allocated for the contributory framework 

between the NDC and FDC retirement savings scheme, as many countries in Eastern and 

Central Europe have learned (by missing this point) from their attempts to introduce FDC 

schemes. This is because the same work force that is financing the benefits of current pensioners 

must pay additional contributions to start up an FDC retirement saving scheme. How this can 

be engineered in practice is by carefully modelling the transition moving forward in time, with 

an overall contribution rate cost restriction and a targeted average replacement rate for the 

whole population.  

 

A fourth policy goal for Sweden is to integrate social policy into the public pension commitment 

through the use of individual accounts. For example, Swedish mothers receive a 4-year credit 

on their accounts in conjunction with childbirth, intended to help replace contributions that 

parents (usually the mother) who are at home the first years after childbirth. The total amount 

needed to cover these social transfers is transferred on a yearly basis from general tax revenues 

into the NDC reserve fund and FDC individual accounts.  

                                                      
5 Sweden had information on individual yearly earnings saved in an already computerized database beginning in 

1960 that was used to compute the benefits in the DB scheme replaced by the new NDC scheme.   
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With the reform of the 1990s, Sweden’s old age pension commitment formally became a 

longevity insurance saving scheme, based on personal accounts in accordance with the general 

design of the NDC scheme. How is this? In both cases the yearly amounts of pension payments 

are based on a) the account value at retirement, i.e., accumulated lifetime savings with a rate of 

return applied annually, and b) the retiring individual’s birth cohort’s life expectancy at the 

chosen retirement age. This parameter adjusts continuously with changing life expectancy. 

With correctly projected life expectancy – i.e., projections with an expected unbiased deviation 

from the actual ex post outcome – each birth cohort will be self-financing with projection errors 

being distributed randomly over a large number of birth cohorts. This results in 

intergenerational fairness. 

 

The Swedish NDC and FDC schemes have separate insurance pools created at retirement. All 

participants belong to the NDC pool and one or more FDC insurance pools. In each scheme the 

savings of all individuals are pooled at retirement on a birth cohort basis to provide individual 

full lifelong payments of retirement income (annuities). In the case of NDC the pool is 

technically treated the same as in the FDC scheme, but the individual accounts are notional. 

This accounting exercise is financed by a steady flow of money coming into the NDC scheme.  

The scale of the scheme has been set from the outset – in the form of the target average 

replacement rate and the contribution rate needed to achieve it. This rate is conditioned on a 

predetermined adequate number of years with earnings and contributions on these that will give 

a replacement rate, given an average number of years of payments – i.e., average cohort-pool 

longevity. In other words, there will be a distribution in a birth cohort’s earnings and number 

of years with full contributions – and consequently individual pension outcomes – around the 

average.  

 

Importantly, a reserve fund should be created to provide the liquidity that is essential to deal 

with the de facto composition of the retirees. The reserve fund can be a formal fund, as in 

Sweden, or a planned reserve set off within the framework of the government budget which is 

the procedure used in Latvia and Poland. Sweden was fortunate to have a relatively large reserve 

fund at the outset of the NDC reform – called the AP fund – that was inherited from the 

contributory defined benefit (DB) Allmän tilläggspension (ATP) scheme introduced in 1960 

and replaced in 1999 by the NDC scheme.  
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The Swedish AP fund originated through the wisdom of those who planned the scheme 

introduced in 1960. At the time it was already well-known that a large generation of children 

were born in conjunction with the end of the Second World War and that they would become 

pensioners about 65 years later. This large cohort entered into the labor force thus at about the 

same time as Sweden’s first universal public pension scheme, the ATP scheme, was launched. 

In order to create a demographic reserve, already from the outset in 1963, the ATP contribution 

rate was set higher than that required to finance contemporary benefit payments. This would 

then be used around 2010 when the post-war baby-boomers would start to retire around the age 

of 65. And, indeed, since 2010, an amount roughly equal to the returns on the fund has been 

used to help finance the pensions of this cohort.  

 

3. Overview of the Overall Swedish Pension System – Including the Quasi- 

Mandatory Occupational Schemes 

 

3.1 The Swedish Public Old-Age Pension Commitment – Comments on the 

General Framework 

 
Getting started. Individual accounts for NDC were constructed from historical data on 

earnings beginning with information from 1960, which was sufficient to cover all birth cohorts 

participating in the workforce at that time. Finally, a separate administration – centering around 

a public body clearinghouse for the FDC scheme – was set up (to be explained in greater detail 

below).  

 

Coverage. NDC and FDC schemes cover all persons working in Sweden. This includes, thus, 

persons who live outside the Swedish national borders – usually in neighboring countries – who 

work in Sweden (principally Denmark, Finland and Norway).6 Generally speaking, all EU 

citizens have the right to be covered by the pension system in the country where they work.   

 

The minimum age to claim a benefit. There is a minimum age at which a pension can be 

claimed and there is no maximum limit. it is possible to combine both a pension and continued 

work (full or part-time). The minimum pension age was originally 61 but it became 62 in 2020, 

and it will increase successively to reach 64 in 2026. The age at which a worker’s contract can 

                                                      
6 The Swedish Pensions Agency keeps account records for all participants, who are responsible for informing the 

Agency of their current address. Accounts are then converted into pensions that are paid out annually regardless 

of the national address. Persons living abroad are required to provide evidence from their country of residence 

that they are still in life and the address of residence.   
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be discontinued by the employer is 68, to become 69 in 2026. Subject to mutual agreement with 

the employer individuals can still continue to remain employed and earn pension rights.  An 

NDC benefit can be claimed as a full or partial benefit and can be combined with full or partial 

employment. The idea behind this is to promote flexible retirement options for workers as they 

reach the minimum age for claiming a benefit.  

 

The move to DC pension schemes promotes economic efficiency. The fact that benefits in 

(N & F) DC are based on the individual’s account balance and life expectancy at retirement 

communicates a clear message: Longer working careers and the postponement of a benefit 

claim to an age significantly above the minimum retirement age are rewarded by a considerably 

higher benefit. Once on the threshold of retirement, the reward to postponing retirement to an 

even higher age is a transparent through the information provided by the Pensions Agency and 

the general media. Because the calculation of the benefit is performed based on the applicant’s 

life expectancy there is a strong incentive to work longer – as this increases the scale of annuity 

benefits once they are eventually claimed.  

 

In addition to the economic benefit to the individual postponing retirement, incentivizing 

healthy workers to retire later is one of the clearest ways to compensate for – at least in part – 

a declining working-age population – a dilemma challenging the pension schemes of many 

countries with low fertility rates and/or high net migration of the working-age population. The 

importance of DC in this context is that it shifts the narrative from the role of the “state” as the 

provider to the role of the individual as the enabler. Summing up, because the microeconomic 

effect incentivizes an increased individual supply of labor, including through postponement of 

retirement, there is also a potential impact on macroeconomic efficiency gained through a 

higher level of employment and, thus, GDP. 

 

National (N & F) DC pension schemes are intra- and inter-generationally fair. 

In the context of pensions, we generally speak of intra and intergenerational fairness, already 

mentioned. Intra-generational fairness means that two persons coming from the same birth 

cohort who are employed with the same work and receiving the same hourly wage for the same 

number of years of work should be entitled to the same expected pension benefit at retirement.  

If one of these two “economic twins” works 25% fewer hours per day (and/or more days or 

months of his/her life) yielding 25% lower earnings – then an intra-generationally fair pension 

scheme means that the pension for the twin working less is lower in direct proportion to the 
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lower earnings.  In the same spirit, all else equal, if real earnings increase on average by X 

percent over generations of (with a constant contribution rate) so will average pensions. And, 

in (N & F) DC the effect of higher life expectancy is regulated through the formation of the 

benefit. This is the basis to the NDC claim to inter-generational fairness. 

 

Distributional policy. The definition of fairness above does not mean that a country voids itself 

of concerns about vertical equity. In principle, just the opposite is true. What the DC scheme 

does de facto is: a) to also make the distributional tax policy of a country transparent, by 

focusing on its role in generating income equality, and b) to enable countries to purse social 

policy also through creating social government budget (tax)-financed add-ons to individual 

pension accounts. In Sweden the most prominent examples these are coupled to life events that 

displace “formal work in the labor market” – early years in conjunction with childbirth, periods 

with registered (with the requirement of active job search) unemployment, temporary or 

permanent (i.e., disability) illnesses or injury, periods with higher education or other formal 

institutional forms of skill achievement and military conscription.      

 

3.2 Overview over All the Pillars of the Swedish Pension System  

 

3.2.1 Sweden’s guarantee minimum old-age benefit  
 

The guarantee minimum old-age benefit constitutes the minimum income guarantee in old age. 

It is pro-rated with respect to years of residence in Sweden with a maximum of 40 needed for 

a full guarantee benefit. Although the minimum age to apply for NDC and FDC benefits is 62, 

the guarantee is not granted until age 65 – to become age 66 from 2023. All of the components 

of the zero pillar are financed with general tax revenues for the entire country and paid via the 

general Swedish state budget. The guarantee is means tested against the public NDC and FDC 

pensions, albeit one could easily argue that the individual’s occupational pension should also 

be included in the means test.  

 

The construction of the guarantee is presented diagrammatically in Chart 2. The guarantee’s 

most noteworthy technical characteristic is the gradual reduction in the amount as the NDC and 

FDC pensions (together) become higher. In Sweden’s model, the guarantee minimum pension 

is augmented by a means-tested “housing benefit,” where consideration is given to housing 

costs in the area of domicile and the number of persons living in the home.  
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Regarding the parameters of the Swedish pension system, it is reasonable to ask in a discussion 

of the minimum benefit whether Sweden’s pension age, presently age 65 but soon to become 

66, is too high? To begin with, average life expectancy in Sweden at age 65 was 18 years in 

2019 (with 4 years difference between men and women). Generally speaking, there is no 

compelling reason to claim that age 65 (66 from 2023) is too high an age. It should also be kept 

in mind that those who for medical reasons cannot work at all or only part-time become 

recipients of disability compensation prior to age 65(66 etc.), i.e., their loss of earning capacity 

is already covered. In addition, the goal of Sweden’s employment policy focuses on 

rehabilitation from more difficult illnesses and injuries back to the workforce at all working 

 

ages. On top of this, policy has a strong focus on creating mobility between jobs, among other 

things due to physical or age-related individual circumstances. In addition, there is an emphasis 

on helping younger persons with functional impairments to find meaningful employment in the 

labor market within their own community. 

 

Chart 2. The Overall Design of Sweden’s Pension System 
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3.2.2 The NDC first pillar – in general and in Sweden  
 

Generally speaking, an NDC pension scheme has the following features – that also characterize 

the Swedish universal public pensions scheme (discussed at length in separate sections below):7 

 

 A fixed contribution rate is levied on individual earnings. The contribution rate is set so 

as to achieve the desired replacement rate for the average full career worker.  

 The contribution rate on the earnings is fixed over all generations. This creates 

intergenerational fairness in the sense that all generations pay the same percent of their 

earnings as previous generations.  

 Contributions are paid to individual accounts. Importantly, individual accounts provide 

transparency which is the basis for micro-economic efficiency. 

 Each monetary unit of a contribution gives the same pension right for all participating 

individuals. The message of this 1:1 link is “equality of rights,” i.e., for two persons in 

the same birth cohort (born in the same year) the 1:1 link means that the scheme is fair 

within each generation. 

 Accounts and benefits are indexed: (Rate of growth of per capita real wage) x (rate of 

growth of contributors) x (rate of inflation).  This indexation of accounts during the 

accumulation phase and pensions during the decumulation phase is one of the two 

features that through dynamic adjustment continuously steer the system towards long-

term financial sustainability and affordability. 

 The pension benefit is based on the individual’s account value at retirement and the 

individual’s birth cohort’s life expectancy (LE) at the chosen age of retirement. This 

can be expressed simply as:  

 

𝑌𝑒𝑎𝑟𝑙𝑦 𝑃𝑒𝑛𝑠𝑖𝑜𝑛 =
𝐴𝑐𝑐𝑜𝑢𝑛𝑡 𝐵𝑎𝑙𝑎𝑛𝑐𝑒 𝑎𝑡 𝑅𝑒𝑡𝑖𝑟𝑒𝑚𝑒𝑛𝑡

𝐿𝑖𝑓𝑒 𝐸𝑥𝑝𝑒𝑐𝑡𝑎𝑛𝑐𝑦
  

 

This illustrates the idea, but there are many ways to construct the benefit in practice 

(for an overview see e.g. Palmer and Zhao de Gosson de Varennes, 2020). The 

Swedish benefit is structured as a “standard” annuity, where the rate of return is 

                                                      
7 For a more technical presentation of NDC see Palmer (2013). Holzmann (2020) presents the ABC’s of NDC 

(2020) and Góra and Palmer (2020) discuss why NDC is the Generic Pension Scheme. 
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assumed to be 1.6 % per annum.  In practice, this measured by the growth of the per 

capita earnings of contributors. As will be shown later in the discussion of indexation 

of benefits, the benefit is adjusted annually in addition with respect to the deviation of 

the actual rate of growth of per capita earnings from the assumed rate of 1.6%   

 The construction of the benefit creates financial sustainability through time consistency 

with life expectancy. As life expectancy increases, ceteris paribus, a claim must be 

postponed so as to keep the expected number of years with payments unchanged. 

Alternatively, the individual has the option of not working longer in which case the 

amount of benefit paid out per year will be lower, reflecting the increase in life 

expectancy with the same account balance.   

 There is a minimum but no “the” pension age. The minimum pension age should be 

indexed to life expectancy. Note that the account structure makes it easy to grant partial 

pension benefits in the early years of exit from the labor force with approaching old age. 

This means that older workers can easily combine full/part-time work with full or partial 

pension payments. Indexation of the pension age to life expectancy.   

 The fixed contribution rate on income creates intra- and intergenerational fairness in the 

sense that all persons over all generations contribute the same percentage of their 

lifetime earnings to a national longevity insurance scheme – where the entire country is 

the insurance pool.   

 The NDC scheme is designed so as to be autonomous from the national budget. 

Nevertheless, because of both short economic recessions and the cyclical dynamics of 

birth rates there is a need to have a reserve fund. The reserve fund can be a separate 

institution/entity, as in the case of Sweden, or formally setting off reserves covered by 

the government budget (e.g., Latvia and Poland). Norway relies on the Government 

Pension Fund Global (“The Oil Fund”).  The NDC reserve fund is discussed more 

generally in considerable depth in Holzmann, Palmer and Robalino (2013).  

 

 

Sweden has had continuous growth in the working age population from the 1950s. This is due 

to, first, a fertility rate of 1.8-2.0 (supported by strong family policy) and, second, continuous 

net migration into the country (with an emigration policy that supports labor force growth). 

Owing to the combination of these two features of Sweden’s demographic development, 
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Sweden has experienced continuous growth in the labor force at least since the 1950s.8 These 

features of the Swedish demographic growth constitute a form of demographic dividend. 

Referring again back to the previous point on Swedish indexation, we note that the constantly 

positive growth of the labor is not distributed as “returns” to the concurrent working and 

pension population. Instead, ceteris paribus, it constitutes an increase in fund reserves.  

 

 The fact that the NDC scheme is a formal account scheme means that at any time t the 

current liabilities of the scheme are clearly defined. Given a reliable procedure to 

construct an estimate of “contribution assets” and fund assets available to finance 

liabilities at the same point in time, a solvency ratio can be constructed. The goal of 

policy will be to achieve and maintain a solvency ratio equal to or exceeding unity. This 

is an integral component of the Swedish NDC scheme. See Settergren 2001, 2013; and 

Palmer 2013.   

 The transition into NDC must also be well-designed from the start.9      

 

In concluding this short description of NDC, with reference to Sweden, it is important to refer 

back to the pyramid in Chart 1. The Swedish NDC scheme accounts for 16/23 = 70% of the 

total Swedish pension contributions, with the total including both the public FDC and quasi-

mandatory occupational FDC component and with NDC is the “secure asset.”  Finally, in the 

more general context of an emerging economy where rights can be quantified, an NDC scheme 

on top of a universal minimum pension rule – very much like the Swedish guarantee – could 

function as the starting point for a national mandatory contributory pension system.  

 

3.2.3 The Swedish mandatory universal financial defined contribution (FDC) 

pillar  
 

                                                      
8 The post-war baby-boom of 1943-1950 has “repeated itself” through the children of the original boom in the 

1970s and 1990s, i.e., about every 20 years. This means that, with a constant fertility rate of around 2 children 

per female, each generation will continue to “reproduce” the working population needed to support it in old age. 

See Palmer and Könberg (2020).  
9 Italy did not engineer a smooth transition into NDC in a number of respects. The defects were significantly but 

not fully remedied with the 2011 Fornero reform. See Gronchi et al. (2020). Part of the imperfect 

implementation was that the Italian reform in 1996 did not stringently address the demographics, e.g., there was 

no explicit reserve fund established, which given the expected development of Italy’s post-war birth cohorts and 

fertility rates would have secured the system, and the life expectancy factor remained constant for many years, 

despite legislation to the contrary. In addition, the generational phase-in was slow and generally speaking people 

were not sufficiently informed about the new scheme. 
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Three models dominate the architectures chosen around the world for public (government) 

involvement in FDC retirement savings schemes, involving the private financial fund and 

insurance markets. These are:   

 

1. Model 1. The classical private insurance model would be to encourage employees (with 

the cooperation of employers) to participate in retirement saving schemes provided by 

individual insurance companies – or mandate that employers provide paths into private 

insurance provision. The government’s involvement may include tax incentives, 

matching contributions (from the government) and/or government subsides – or none 

of these, i.e., hope that all workers realize the benefit of retirement saving for retirement 

and contract private insurance on their own. (These variants even with tax incentives – 

are usually only partially successful and then predominantly for higher middle-income, 

high-income employees, and employees in large companies but not for lower income 

employees or employees of smaller companies and not the self-employed who are 

predominantly low-income workers – see e.g OECD 2018, 2019.) 

2. Model 2. Government can mandate participation – instead of just encouraging it. Of 

course, the mandate can be combined with tax incentives for employees/employers, 

matching contributions and/or other forms of government tax-financed subsidies.  

3. Model 3. Government can mandate participation of all employees (and the self-

employed) in a public scheme administered by a Public-Body Clearinghouse where the 

participating insurance providers are tendered by the Clearinghouse. The Clearinghouse 

could/would manage the collection, information and flow of funds from employers to 

the participating insurance companies. In this model the participating companies are the 

private insurance companies that have been tendered to participate the mandatory 

retirement savings schemes. The mandate of the clearinghouse would also include the 

business-level supervision of the business of the participating companies – i.e., its 

mandate is more hands on than that of the – also necessary – auditor and supervisory 

authority and it results in only a selection of providers being contracted to perform 

insurance provision through a tendering process.  

The Swedish model is an entirely new model for setting up mandated public FDC scheme.  

 

A “Public-Body” Clearinghouse is the platform for the Swedish mandated universal FDC 

scheme. The overriding principle of the model is to minimize fee costs for participants – and 
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by doing this maximizing their lifetime benefits for a given investment return. Key features of 

the design are: 

 The Swedish Clearinghouse (PPM) enlists the services of financial market investment (unit-

link) funds. From the outset in 2000 all funds registered with the supervisor to operate in 

Sweden could seek a contract if they fulfilled and agreed to operate in accordance with the 

contractual conditions. The PPM is the Clearinghouse for all forms of fund transactions –

including all flows of money into and between funds, together with the accompanying 

information – and is the monopoly annuity provider.  More specifically, it performs (at most) 

a single gross (aggregate of all individual buys and sells) transaction per working day vis á vis 

the individual funds for which sell/buy orders have been requested (through their personal 

home page) by participants. Individual participating funds are required by contract to report 

(electronically) fund unit values at the end of every workday to the Clearinghouse and 

individual accounts are updated accordingly with respect to executed fund switches and 

changes in fund values on a daily basis. Participants can have an individual “portfolio” of up 

to 5 funds. Funds are required by contract with the Clearinghouse to adhere to a fee schedule 

determined by the fund management company’s total assets under management with the PPM10. 

 The Swedish Tax Agency collects contributions to the financial account scheme – based on 

individual gross earnings, together with all other social insurance contributions and preliminary 

income taxes. The National Debt Office performs the “deposit banking services” in the interim 

between payment of contribution money into the system and transfer of the money to the funds 

banks – all based on aggregated individual payment information that has been transferred from 

the Tax Agency to the Clearinghouse.  

 The agreement that the participating companies conclude with the Clearinghouse requires 

accepting a maximum fee charge based on company’s overall volume of business (i.e., 

including all funds managed by the company available on the Clearinghouse platform). This 

criterion reflects the fact that fund providers enjoy economies of scale with a growing volume 

of asset management. In 2018 the average of the fees for investment fund management on the 

Clearinghouse platform was 0.20 percent of capital managed.  

 Originally there were about 90 fund managers and 800 funds on the platform. This liberal 

approach has drawn considerable criticism throughout the year, and due to relatively recently 

revealed incidents of fraud and mismanagement going forward the procedure is in the process 

of change. This means, first, that funds will first have to go through a tendering process – i.e., 

a thorough review – prior to being admitted onto the Clearinghouse fund platform, and, second, 

                                                      
10 The average of all fees over ca 90 fund managers and 800 funds was 0.20%, i.e., 20 basis points, in 2018.  
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that a much smaller number of funds will be chosen to operate on the platform. The number 

presently being discussed is 150-200 funds, although there are proponents of limiting the 

number to around 20. The Clearinghouse, whose employees in many cases bring with them 

many years of experience from the financial market, would also be charged with performing 

continuous evaluations of the investment models and performance of the participating funds.   

 The pension products are provided by the Clearinghouse. The public FDC scheme is viewed 

solely as a longevity insurance. In agreement with this philosophy, the products offered are 

individual and joint life annuities and survivor benefits. The annuity can either be a “traditional 

insurance annuity” (guaranteed) or a “fund annuity,” where the latter has a fixed ife expectancy 

factor but a variable rate of return.  

The Default Fund 

In addition to the financial market funds offered on the Clearinghouse platform, there is also a public-

body Default Fund (called AP7 in Sweden). The AP7 fund is for persons who choose not to choose, 

which is about 95 percent of new entrants into the system. Many of the original, usually young, non-

choosers eventually switch into a market fund. In 2018 the Default Fund managed 40 % of all the funds. 

The average capital-weighted rate of return over the period 1995-2018 was 6.3%, which is higher than 

the average of all the funds offered on platform (which include many international funds).  The AP7 

default fund has two portfolios – an equity fund and an interest fund. Through age 55 all of a participant’s 

money is invested in an equity fund – which consists of around 100 unit-link funds chosen with regard 

to return performance and investment fee. This makes considerable sense because around 95 percent of 

new entrants are relatively young and generally disinterested in making an active fund choice – despite 

well-organized information about fund choices on the clearinghouse web page. An age-related glide 

path – at age 56 the fund automatically switches an increasingly larger percentage of the participant’s 

total asset holdings from the equity sub-fund into interest bearing funds within the overall fund. This 

process continues up to a final distribution of 25% equities and 75% interest bearing assets at age 75 – 

or until the participant chooses to convert accumulated savings into a life annuity.  

 

The logic of the single annuity provider 

Economists frequently theorize on the idea of establishing an annuity market for financial pension 

schemes. Despite this, to the extent that such a true market really exists, it could be claimed that Chile 

is the only example. Upon reflection, the reasons for the non-existence of “the” annuity market are clear: 

 First, even if competing insurance companies list and provide information alternatives 

offered “in the market” there’s no way for participants to comprehend what these listings 

and accompanying information actually mean. Meaningful competition depends on the 

existence of informed consumers who use the information to make a – for them – well-
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informed and thus (hopefully) rational choice. I.e., the main pre-condition for competition 

is absent. The cost is transparent – but differences in what the participant receives for a 

specific cost is impossible to understand for all but in the best case the experts. 

 Second, the main areas of expertise needed to provide longevity insurance are the talent and 

judgment to choose a financially feasible long-run rate of return and provide a professional 

estimate of birth-cohort life expectancy of the pool of insured participants. To the extent 

that the insurance pools include roughly the same distribution of characteristics of the 

insured, then the longevity projections should be similar (if not the same). Likewise, it’s 

difficult to believe that projections of the rate of return for the average life of an annuity 

should differ greatly between experts11 – who all have access to the information from the 

same financial environment. I.e., the technical exercise requires expertise, but the 

information required to compute a life annuity in the information-environment is the same 

for all. In the end the difference will be random variations around a central value (which is 

the value that all of the experts should be using). 

If there are regional, occupational differences, etc. – which there are everywhere – these 

can be accounted for by segmenting the pool to create sub-pools consisting of more 

homogeneous groups. The disadvantage of this approach is that these differences need not 

remain static over time. Life expectancy has to do with among other things life-style factors 

– that should not be taken for granted. Instead can and should be remedied through public 

health policy.  

NDC viewed as the “safe asset” in the context of a NDC-FDC architecture 

As has already been mentioned, Sweden’s NDC scheme can be viewed as the overall public 

pension plan’s safe asset. This is illustrated for Sweden by Chart 3 which presents the profiles 

of the two rates of return for the about 20-year period of the co-existence of the public NDC 

and FDC schemes.   

 

Chart 3.  Capital-weighted nominal rates of return. 

Rate of return from 1995 through December 31 the respective year 

  

                                                      
11 In fact, in most countries there are groups of actuaries who routinely perform longevity calculations and 

projections. 
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Source: The Swedish Pensions Agency. 

 

  

3.2.4 Sweden’s quasi-mandatory third-pillar occupational schemes  

The Swedish pension landscape features four major occupational schemes that together cover about 90% 

of Swedish employees. The cover 1) “blue-collar” employees, 2) white-collar employees in the 

private sector, 3) civil servants and other government employees (e.g. university staff) and municipal 

and 4) county council employees (health care services, employment services, teachers, etc.). These are 

based on collective agreements between organizations representing labor and employers. The last to 

establish itself was the blue-collar scheme – in 1974. With the reform of the public commitment in the 

1990’s the occupational schemes converted from DB to (F)DC schemes.  

 

These schemes fulfill three roles in the overall Swedish pension system: First, they provide coverage 

above the ceiling on earnings coverage by the public schemes. Secondly, they provide an additional 

supplement to the public commitment on earnings below the ceiling. Thirdly, private-sector employees 

and employers can negotiate for example option to retire earlier due to occupation-specific reasons 

providing that the employer factors the extra cost implied into the prices of goods and services.  This 

paper does not go beyond this general introduction of the occupational schemes, but focuses instead 

entirely on the zero, first and second public pillars. 

 

Had it not been for the force of “path dependency,” i.e., that these schemes already existed at the time 

the Swedish reform of the 1990s leading to NDC and FDC – albeit in the form of DB schemes and with 

a gradual transition from old DB to new DC schemes – the Swedish public scheme would have taken 

an even larger dimension. As a result, together the occupational and public FDC scheme have a 

combined contribution rate of 7% of earnings – about one third of the total commitment to Swedish 

contributors. Notably, also the quasi occupational schemes for all but the civil servants have adopted 

the Clearinghouse model of central administration (one for each major scheme). In closing, arguably, 
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first, the contribution rate could have been set two percentage points higher, and, second, this increment 

would, importantly, provide more NDC coverage. 

 

 

3.3      Separation of Disability and Survivor Benefits from the Old-Age Longevity 

Insurance Embodied in the (N & F) DC Account Schemes 
 

By the early 1990s Swedish policymakers had come to realize that the disability benefit should not be 

viewed as a component of old-age longevity insurance. In principle, it is an insurance against losing 

one’s work capacity due to serious illness or injury. Historically, in Europe of the 1970s and into the 

1990s increasingly more older (55+) workers were leaving the workforce with “disability” benefits 

when in fact the real problem was a weak connection to the labor market, e.g., due to losing one’s job 

due to the introduction of new technology or the loss of production to the more advanced developing 

economies. In fact, similar dynamics characterize the labor markets of developed economies today. In 

Sweden, this led to the realization that the goal should be to increase awareness of the importance of the 

overall work environment and encouraging reskilling and mobility between jobs.  

 

As a part of the Swedish pension reform in the 1994 legislation, disability insurance was disconnected 

from old-age insurance. This was logical, of course, because outliving one’s resources in old age, when 

working is no longer a possibility, is very different from losing one’s work capacity at a younger age 

due to serious illness or injury.  Old age and disability insurance cover very different risks. In addition, 

to putting a focus on workplace environments, this shifted the focus to individual-tailored “return-to-

work” policy, with increased emphasis on the role of labor market services, and, where necessary, the 

together with “partial” disability benefits.  In Sweden, disability insurance became thus a component of 

sickness insurance, where focus was put on the importance of rehabilitation back into the labor force, 

rather than exit with a pension. A policy that has generally speaking been successful. 

 

Survivor benefits were also reformed. The principal criticism of the traditional survivor benefit granted 

to surviving spouses under the retirement age was that it reduces the economic incentive for the 

surviving spouse to seek work in order to provide for themselves. Because of this the survivor benefit 

was transformed into extra income support for the surviving parent with children under the age of 20, 

with a higher age if the surviving child of the deceased was still in school. The surviving spouse in a 

family with children above the cut-off age were then granted a “transition” income supplement during 

a year. This change was legislated and implemented already by 1990.  

 

The need for survivor insurance in old age has not disappeared, of course. Women tend to marry men 

who are on average two years older than themselves, and, in Sweden, their life expectancy is about four 



 20 

years longer. Surprisingly, although the public Swedish FDC schemes offer survivor insurance as a 

choice option, most do not apply for this extension, and neither are joint annuities products in high 

demand. Clearly, the most obvious alternative to survivor insurance in old age is for spouses to contract 

a joint annuity (Klerby, Larsson and Palmer, 2013) – which could be offered within the framework of 

NDC, but it isn’t.  

 

In a more recent study (Klerby, Larsson and Palmer, 2020) shows with Swedish NDC account data from 

1960 that the gender gap results to a large extent because most women work only around 75-80% of full 

time until the last child born reaches an age of 12-16, also verified by time use study surveys. The 

authors of this study offer sharing of accounts as a logical answer. The present situation is then that, 

instead, many of the elderly women will require a guarantee benefit and a housing supplement to their 

pension when they lose their partner at an older age. To date, however, neither joint annuities nor the 

possibility to share retirement saving (NDC and FDC) accounts between parents are available in Sweden. 

 

3.4       NDC in the Context of an Advanced Emerging Economy 

 
Can NDC be introduced in an advanced emerging market economy that lacks the considerable 

documentation of acquired rights usually available in the advance economy context? Reformulated, the 

question is, how can perhaps largely undocumented labor inputs of the current working-age population 

be valued in a fair manner? The answer will definitely be different depending on the country under 

consideration. In principle, however, what is required is a technical procedure for assigning a value to 

acquired rights, looking back in time, that people generally agree will give a fair assessment, where what 

is a fair assessment is a reasonable earnings-replacement rate in terms of earnings, perhaps based on 

type of work. These imputed values would then be such that they phase readily into current earnings 

profiles. The “budget constraint” would be the revenues based on contributions based on earnings in the 

starting year(s).   

 

It is worth mentioning that imputation of acquired rights was more or less the procedure that was applied 

in introducing NDC in Latvia in 1995. As a part of its history from the Soviet Union, in 1995 the entire 

workforce had a recorded work history from the Soviet economy, where earnings differences between 

types of work were relatively small – in a sense similar to the situation in an emerging economy. These 

were valued in terms of current wage rates, which provided the starting values on the accounts of the 

“transition generation” of workers as they became pensioners. As for current pensioners they retained 

the pensions they had acquired prior to the introduction of NDC, albeit adjusted upwards in the initial 

years when this became affordable. (See Fox and Palmer 1999 and Palmer, Stabina, Svensson and 

Vanovska 2006.) 
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4.      The Contribution Rate, Individuals’ Supply of Formal Labor and the 

Discussion of What Is an Adequate Replacement Rate 
 
The question still not addressed is, what is an adequate pension? This question is examined here in terms 

of the average worker and the average pensioner, which are “characterizations” in any time t of a 

continuous dynamic macroeconomic process (see Palmer 2013). The macroeconomic process is, of 

course, the result of all the processes that lie behind the final determination of a country’s GDP, and the 

pension system is directly linked to this process through the demographic and economic dynamics that 

determine the size of the workforce and the earnings of workers – and, thus, in the end contributions to 

the pension system. But, how can the contribution rate – and with it the acceptable level of earnings 

replacement at retirement – be determined?  

 

Consider constructing a picture of some “country” at any time t (consisting of all the adult birth cohorts 

of workers and pensioners), as in the following equation. A ratio can be constructed for this country 

where the numerator of the ratio is the sum of pensions paid out to pensioners of all ages in year t and 

the denominator is the sum of earnings of all working cohorts in year t.   This can be broken down into 

the average pension of all the pensioners multiplied by the number of years the average pension is to be 

paid out.  On average, this number of years is the average life expectancy of the cohort receiving this 

average pension. Similarly, the denominator in the ratio can be expressed as average yearly earnings for 

the workforce and the average number of years they work. The ratio of the numerator and the 

denominator is in fact the macroeconomic contribution rate, and it is also an expression for the 

microeconomic relationship between the average pension and the average earnings in the country 

examined. 

 

𝐶𝑜𝑛𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 =
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑃𝑒𝑛𝑠𝑖𝑜𝑛

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑌𝑒𝑎𝑟𝑙𝑦 𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠 
𝑥

(𝐿𝐸) 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑌𝑒𝑎𝑟𝑠 𝑤𝑖𝑡ℎ 𝑎 𝑃𝑒𝑛𝑠𝑖𝑜𝑛

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑌𝑒𝑎𝑟𝑠 𝑜𝑓 𝑊𝑜𝑟𝑘
 

 

 

                 Example:         22.5   =                0.5         x                
18

40
 

 

Where: LE stands for life expectancy at retirement, which is the projected number of years the average 

individual can expect to receive an annual annuity payment of a fixed amount – assumed in this sort of 

calculation to equal the actual number of years of payments seen ex post with only random variation of 

payments around the mean value.  

 

In practice the numbers underlying the equation are changing all the time. I.e., the picture is not static, 

as in the simple equation. Instead, it is moving all the time with changing economic and demographic 

parameters. The sections of this paper focus on two important characteristics of NDC that can be 

discussed with reference to this equation. The first is that the NDC pension scheme is in equilibrium if 

the macroeconomic ratio of benefits in payment to the earnings of contributors equals the 

microeconomic contribution rate applied in practice to determine individual and hence aggregate 
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contributions. The second is that the equation can be used to determine the contribution rate that for the 

average participant yields an acceptable pension benefit in retirement – weighing in affordability of 

norm considered to be the acceptable.12 The numbers are presented below the ratios for the purpose of 

illustration.  

 

To begin with a state characterized by financial equilibrium is assumed for the purpose of this calculation. 

This is a steady state approach used for the purpose of calculating what is necessary on the right-hand 

side of the equation to sustain the contribution rate, given NDC indexation of the earnings-based 

accounts of contributors and benefits of pensioners. Since both pensions and earnings are in principle 

in nominal values, the result of the computation of national averages on the right-hand side, they are 

deflated with the same consumer price index. I.e., the ratio between the two which is the replacement 

rate, is based on real values. 

 

Equilibrium is maintained when the microeconomic data on the right-hand side yield the result that the 

averages for the whole collective of participants actually yields a number that is the actual fixed 

contribution rate. The dynamic process delivering the results on a yearly basis is probably exactly in 

steady state. However, it should be close and the process that is constantly moving the results in this 

direction of equilibrium is the job of the indexation process, to be discussed in the next section.  

 

The numerical equation presented below the equation is a “snapshot” picture that can be taken for any 

point in time. In this numerical snapshot the participants in the scheme work and pay contributions for 

40 years and retire on average at an age coinciding with (unisex) average life expectancy of 18 years. 

The question addressed if we think a 50% replacement ratio, i.e., ratio of the average yearly pension to 

average earnings in the same year, is the correct earnings replacement value for the average person, and 

given different assumptions about working careers and life expectancy, what is the required contribution 

rate? What’s important with approaching the question in this context is that the distribution of 

participants’ “lives” as workers and pensioners can be weighed with respect to the desired pension 

outcome. 

 

Chart 2 demonstrates how the question of adequacy can be examined in the context of the trade-offs 

between years of work paying contributions and years in retirement. Generally speaking, what is true of 

any contribution-based retirement scheme, replacement rates are higher with: 

 An increasing number of years of working and paying contributions, and 

                                                      
12See 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. 

 



 23 

 A shorter expected pay-out period at retirement. 

The direct use of life expectancy in formulating the NDC benefit is what makes adjustment in this 

context happen on an automatic basis. The construction of the benefit incentivizes older workers to 

pursue longer working careers than they might otherwise would have done, because due to the life 

expectancy factor in the calculation of the yearly annuity payment the longer working careers result in 

a larger portion benefit per year of retirement – paid out over fewer years. In macroeconomic terms 

postponement of retirement, increasing the labor force and thus national GDP. 

 

According to Chart 2 with Sweden’s overall (N + F)DC contribution rate of 23%, one could expect an 

earnings replacement rate of 50% if the entire system earned the same (NDC) rate of return – determined 

solely by the real rate of growth of earnings – and given about 42 average years of work, average exit 

from the labor force at age 65 and for Sweden’s unisex average life expectancy of 20.3 years at this age.  

 

Chart 4. Contribution Rate Needed to Achieve a 50% Replacement Rate for an average wage. 

 

 

 

 

Summing up, this section has served to illustrate the structural connections between years with earnings, 

life expectancy (years with pensions), and the average earnings replacement rate at the national level. 

Since everyone has the same contribution rate pensions increase with contributions, where the main 

differences between NDC and FDC schemes is the potentially higher long-term average rate of return 

of FDC but also its short-term volatility. 
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It should be noted in this context that emerging economies have two advantages in this context. First, 

they can experience many decades of high productivity and consequent earnings growth. This is because 

an additional dividend accrues through successively higher general education levels and attainment of 

productive skills and, thus, the continuous improvement in the quality of the labor force – from he given 

point of departure. In addition, emerging economies by definition are undergoing a transition from less 

formal employment to formal employment situations. Hence, it is likely that in an emerging economy 

the NDC rate of return can benefit for several decades through economic dividends derived in the 

transition from an emerging to an advanced economy.13 

 

5.      Indexation, the Potential of the Solvency Ratio, and the Necessity of the 

Reserve Fund – Two Approaches Latvia and Sweden 

 
5.1 Introduction14 

The rate of return in the Swedish NDC scheme is based solely on the growth of the participants’ earnings 

per capita, leaving out the impact of either positive or negative growth in the labor force. The logic of 

the Swedish model of indexation of accounts and benefits is that it is the rate of growth of the real per 

capita earnings of the NDC scheme participants that represents the core relation between pensions and 

wages. Nevertheless, the growth of the labor force is a macroeconomic force that affects the growth of 

pension system revenues that needs to be accounted for in order to maintain financial sustainability – 

and long-run affordability.  

 

When the labor force shrinks due to low fertility rates or/and net migration from the country or both, 

during a certain period of time this can be counteracted by, for example, increased participation of the 

existing labor force. Increased participation can take the form of an increased propensity to work, e.g. 

more years – technically referred to as contribution density, or more months of the year among the 

existing working population. Here, two NDC country examples are examined in this context – Latvia 

and Sweden.  

  
5.2 Latvia15  

 

The Latvian working-age population fell by about 20% in the period of 1995-2017 due principally to 

emigration from the country, despite this the working-age population participating in the labor force 

                                                      
13 Larsson et al. (2020) provide an example of the dynamics and many references to the relevant literature. 
14 Holzmann, Palmer and Robalino (2013) presents a more technical discussion of the challenges of creating 

reserve funds. 
15 This section draws on the work performed in the course of documenting and discussing Latvia’s 25-year 

(1996-2020) experience with implementing and managing its NDC scheme. The story encompasses the 

introduction of NDC in Latvia following its independence from the Soviet Union – and also following The final 

“report” was produced for the third World Bank anthology on NDC. See Palmer E. and S. Stabina (2020).   
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was about 11 percent higher in 2017 than it was in 1995 (Palmer and Stabina 2020). However, further 

compounding the negative effect on the workforce is very low fertility rates also during 1995-2017. Due 

to the combination of low fertility rates and emigration of the working-age population, the United  

 

Chart 5. Development of the Latvian working-age population. 2015-2060* 

 

 
 

Source: United Nations. World Population Prospects: The 2017 Revision. 

 
Nations projects that the working age population will decline from about 1.2 million persons to a little 

over 650 000 persons over the period 2017-2070 – a rate of decline of 0.9 percent per year (Chart 5), 

despite a fertility rate of 1.85 projected for the same period. Chart 4 shows what this means for the 

growth of contributors and indexation of NDC accounts and pensions in Latvia through 2070. 

 

Chart 6 plots the outcomes of the individual components that lie behind NDC indexation – ex post from 

2010 and through 2070, using EU Ageing Report model assumptions for Latvia. The growth of 

contributors is negative for the coming 40 years into the 2060s, although it may reach zero towards the 

latter half of that decade. Yearly growth of real contribution-based earnings is modelled to be about 4% 

in the initial approximately two decades or more and then to level out to 2%, which is more of a generic 

figure used for EU calculations rather than an information-based projection – which is generally been 

considerably higher than EU growth. Thus this is probably an overly conservative projection. 

 

Chart 6. Latvian NDC Indexation, 2010-2070* 
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Source: Department of Social Insurance, Latvian Ministry of Welfare, 2019 published in Palmer and Stabina 

(2020). Projections based on the assumptions for Latvia in the European Commission ś Ageing Report 2018.  

 
 

Total NDC indexation equals real per capita growth of earnings plus the rate of inflation minus the 

negative growth of the labor force. The net result, despite the heavy negative drag on growth produced 

by the declining labor force, is positive real indexation of benefits and pensions of 2% - 0.9 % = 1.1%, 

despite negative adjustments during the whole period. It is this adjustment process that keeps NDC 

expenditures in line with revenues – i.e., the automatic adjustment.  

 

Summing up, Latvia’s experience demonstrates a key feature of NDC indexation – including the growth 

of the labor force which in Latvia’s case is projected to be continuously negative. The NDC indexation 

constitutes an orderly way to distribute the “cost” of a declining labor force over all adult cohorts 

(workers and pensioners) over the coming half century. The adjustment is born both by workers and 

pensioners, albeit each generation of workers and pensioners is still better off economically than the 

preceding generation, with continuous positive real economic growth.  

 

5.3 Sweden16 

 

5.3.1 Indexation 

Sweden has been in the fortunate position since the 1950s to have maintained an average 

fertility rate of about 1.9 close to the 2.1 needed to reproduce the population – and hence the 

working-age population and labor force. And, the “gap” has been more counterbalanced since 

the 1950s through positive net migration to the country – which has been a conscious 

                                                      
16 This section draws heavily on Palmer and Könberg (2020). 
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component of policy. Importantly, Sweden began to build up a demographic fund in 1963 – 

“the” AP-fund. As has already been discussed, the fund was originally legislated to enable 

collecting contributions on wages well-above what was needed to pay for the DB public ATP 

pensions, replaced in 1999 by the new NDC scheme. Under the NDC regime, the 

demographic dividends generated by the “demographic surplus” of the increasing workforce 

has also been accumulated in the NDC reserve fund(s).  

 

It is in this context that Swedish NDC scheme maintains financial balance without including 

changes in the labor force in its indexation. Nevertheless, the Swedish NDC scheme is 

equipped with a solvency ratio – i.e., the ratio of estimated NDC assets at time t to estimated 

liabilities. If liabilities exceed assets, an extra “balancing index” is employed to once again 

attain at least a ratio of assets to liabilities of zero. This is an extra measure of precaution. So, 

why does Sweden do this when the underlying basic demographics are so favourable?  First, a 

risk remains that Sweden may not always experience labor force growth, and, second, periods 

with drawn out recessions, accompanying unemployment and/or cyclical variations in 

demographics are a part of the general development course of any economy.  

 

What underlies the estimation of assets and liabilities? At any point in time, NDC liabilities 

are the sum of the account values of all contributors and the annuities granted to current 

pensioners. The system’s contribution assets are estimated in terms of the time a unit of 

money is in the system from the average time it was paid in until the average time it is 

expected to be paid out (the average life expectancy of all pensioners in the pension pool) – 

called turnover time. If there is a reserve fund, as there is in the Swedish NDC scheme, then 

the fund’s asset value at time t when assets are calculated becomes an additional component 

of the total sum of the stock of assets (see Settergren 2001, 2013; and Palmer 2013). Given 

this way of calculating assets, an increase in the average longevity of the entire pension pool 

increases the time a unit of contributions is in the overall pension pool at a given rate of 

return. This increases the liquidity (the time expected to pass before the unit of money is to be 

paid out), which given this rule for calculating assets also increases total assets. Of course, a 

decrease in the longevity of pensioners has the opposite effect.  

 

Chart 7 illustrates the development of the components of Swedish indexation. To date, the 

balancing index has been triggered to effect changes in liabilities on three occasions – 2010, 

2014, and 2015, all of them short-lived, suggesting a need to use the reserve fund so as to 
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smooth over these temporary dips without triggering negative balancing. This has also been a 

recent focus of development of the procedure. The “income index” is the standard NDC index 

used to valorise accounts in nominal terms (it includes both real per capita growth of earnings 

and the rate of inflation); the adjustment index is the income index minus 1.6% used to index 

pensions beyond the effect of the factor of 1.6% (the annual growth already accounted for in 

the construction of the annuity). If the solvency ratio falls below unity, then it is the balancing 

index that applies instead of the income index. Accounts and pensions are reduced by the 

balancing index until solvency is once again achieved. Chart 5 present a picture of Swedish 

NDC indexation during the period 2002-2017. 

 

Chart 7. Swedish NDC Indexation. Percent 

 

Source: Data provided by the Department of Analysis, Swedish Pensions Agency, 2019.  

Also published in Palmer and Könberg (2020). 

 

During 2002–2017 real earnings per capita increased at an average rate of 2.1 percent, leading 

to a comparable indexation of individual accounts. A growth factor of 1.6 percent is 

automatically factored into the computation of the initial life annuity. However, since the real 

yearly real rate of growth of earnings was 2.1 percent, pensions were indexed on average with 

an additional 2.1% - 1.6% = 0.5% per year. In addition, accounts and pensions were also 

adjusted with the rate of inflation (CPI), which was 1.2 percent per year.  

 

5.3.2 Development of the NDC reserve fund and solvency over time 

The development of the Swedish NDC reserve fund both historically and simulated into the 

future is presented in Chart 8. 
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Chart 8. Development of the Swedish NDC reserve fund. From 2002 through  

the projection period to 2090.* 

 

 
Note: *The y-axis denotes the size of the reserve fund measured as years of years of payments the 

current reserve could finance at time t noted on the x-axis.  

Source: Data provided by the Department of Analysis, Swedish Pensions Agency, 2019.  

 

 

Generally speaking, Sweden’s pension finances are in good shape. What clear from Chart 8 is 

that the long-term solvency ratio is with a very high probability greater than zero. And, 

already in present time the Swedish NDC scheme’s reserve fund is presently doing its job of 

helping to with the financing of the Swedish baby-boomer population that became pensioners 

from around 2010. And, this will continue when the children of the baby-boomers exit the 

labor force, and when also their children exit into the collective pensioners at the time they 

retire. Also, simulations of the development of the solvency ratio moving forward indicate 

that there are no major demographic threats through 2090. Instead, the huge increase in the 

reserve fund under the optimistic scenario suggests the greatest risk is that the growth of the 

reserves will be too strong and that a method will have to be devised to distribute the excess 

liquidity that will develop in the coming decades. 

 

6.      Summary and Concluding Remarks 

The purpose of this monograph has been to provide an overview of the architecture of the 

overall Swedish pension system, its logic and how it works in practice. A major focus of the 

paper is on how NDC works. The paper describes the architecture of NDC especially in the 

role of creating long-term financial sustainability through the use of indexation and the direct 

coupling of benefits to individual accounts at retirement and the individual’s birth cohort’s 

life expectancy. This NDC specific construction is supported by a large reserve fund and a 

balancing mechanism. The goal of the paper is to create understanding of this design and how 
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it works in practice in the context of a national pension system, as exemplified by the Swedish 

NDC scheme. 

 

The DC individual account structure contributes to micro and macroeconomic efficiency by 

incentivizing participation during younger working years and “communicating” the gain from 

postponing retirement when workers approach retirement. The paper also discusses the 

important design issue of how to choose the scale of the contribution rate where the end goal 

is to create the circumstances that will result in an adequate benefit for the average participant 

at the average age of retirement. And, the paper puts strong emphasis on the role of the 

guarantee “zero-pillar” benefit at the base of the system and how it can be constructed to 

create a gradual transition from the guarantee into NDC.  

 

For countries converting from DB to DC, where the European NDC countries (Italy, Latvia, 

Poland and Norway) were when they began the NDC journey, the adoption of NDC is 

facilitated by translating existing acquired rights into personal account values at the 

introduction. The paper also stresses the importance of empirical calculations to estimate the 

size of the legacy of the system(s) to be replaced with NDC accounts. The argument for why 

NDC is a strong – if not the strongest – vehicle for starting up a national system with 

universal coverage – to then be complemented with a top-layer of FDC, which in the start-up 

phase have the obvious drawback of needing close to a half century to fully mature. 

alternative for starting up a truly universal pension system in an emerging economy.  

 

Under the topic of indexation of NDC accounts and benefits, there is a crucial section 

elucidating the importance of generic NDC indexation for systematically distributing the 

financial consequences in the context of a country’s pension system of a chronically declining 

working age population. All other things equal, this demographic phenomenon – which in 

essence is a negative “demographic dividend – is dealt with in NDC through a systematic 

reduction of the generic positive rate of growth real rate of growth of wages with the negative 

demographic dividend. This is illustrated in the paper with the numeric example of Latvia, 

which introduced Swedish NDC reform in 1996. Latvia is expected to continue to distribute 

the results of the declining labor force to seceding cohorts of workers (contributors) and 

pensioners – through generic NDC indexation, while maintaining positive indexation 

bolstered by growth in productivity and average wages.  
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The presentation establishes that the NDC indexation rules by themselves cannot provide all 

the support needed to maintain financial equilibrium in the face of sporadic short run minor 

shocks – for example recessions. There must also be a reserve fund or similar procedure to 

both to smooth out short- and medium (e.g., 20-25-year birth cycles) fluctuations. This is 

because there are always short-run and cyclical movements in especially the underlying 

demography that need to be smoothed. Sweden has an institutionalized reserve fund – with its 

asset holdings invested in the international financial market. Both approaches work, but since 

Sweden also has an automatic balancing mechanism, based on a solvency ratio, the Swedish 

approach is more efficient. Alternatively, in the procedure employed by Latvia, the reserve 

fund takes the form of a formal government reserve account allocated solely for this purpose.   

 

The paper also contains a section explaining the Swedish Clearinghouse model for organizing 

the administration of the public FDC scheme, a model that has also been adopted for the two 

major occupational schemes – for “white-collar” and “blue-collar” employees. The hallmark 

of the Clearinghouse model is that it makes use of economies of scale to lower private market 

fees, while harnessing the necessary investment expertise of the private financial market. The 

clearinghouses in the system are the advocates of the participants’ best interests. This entails 

overseeing portfolio management and requiring participant financial market players to agree 

to a fee scale that reduces the fees fund managers can charge as the volume of money they 

manage increases, which it does by definition during the first 40+ years of operations. 

Participating funds are now operating on an average (or all participant funds) of about 20 

basis points, i.e., 0.20% of capital managed. This is considerably below the 1.00 – 1.50 

financial market fee span. At the same time, over 25 years have produced returns generally in 

the interval of 5.0 – 7.0 percent.         

 

Summing up, this paper has aspired to present a comprehensive picture of both the 

philosophy, and design behind Sweden’s choice of universal pension system architecture. 

More generally, the underlying goal has been to provide an informed point of departure for 

other countries considering the architecture of a universal pension system.   
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