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ABSTRACT 

 
Pension Reform and Labor Supply: Flexibility vs. Prescription* 

 
We exploit a comprehensive restructuring of the early retirement system in Norway in 2011 to 
examine labor supply responses to alternative pension reform strategies relying on improved 
work incentives (flexibility) or increased access ages (prescription), respectively. We find that 
increasing the returns to work is a powerful policy tool: The removal of the earnings test at 
age 63 led to an immediate increase in average annual labor earnings among the affected 
mature workers by around $14,700 (NOK 90,000). The implied uncompensated labor 
earnings elasticity (the percentage change in average gross earnings relative to the 
percentage change in average work-incentives) is around 0.25. 
 

NON-TECHNICAL SUMMARY 
 
Demographic imperatives are triggering pension reforms, especially social security reform, in 
many countries.  These reforms typically have the twin aims of increasing mature labor force 
participation, and reducing the fiscal cost of social security. Reform initiatives often rely on 
prescription to achieve these aims, usually by increasing the age at which social security 
becomes available. But this is a fairly blunt approach: the heterogeneity of personal 
circumstances among mature aged workers leads to difficulties for many individuals, and 
often leads to increases in disability benefit payouts. An alternative approach, not tried very 
often, is to provide undistorted flexibility to mature workers: set up actuarially fair benefits, so 
that working longer is appropriately rewarded with higher pensions, and then allow flexibility 
in drawdown and labor force participation above some minimum age, so that workers may 
adjust their pension drawdown profile and work patterns without any impediment. While the 
2011 Norwegian reform embraced the flexibility approach, the complexity of the pension 
system and the reform imply that groups are affected in different ways, thus allowing 
comparison of flexibility and prescription. We find that so far, the flexibility approach has been 
successful in delivering strong labor force participation outcomes. Prescription appears not to 
add much in terms of labor force participation, while giving increased disability inflow. 
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1.  Introduction 

Demographic imperatives are triggering pension reforms, especially social security reform, in 

many countries.  In general, the reforms address at least one of two broad objectives – to increase 

mature labor force participation, and to reduce the fiscal cost of pension outlays relative to tax 

revenues.  Given these objectives, a natural policy change is to increase the pension access age, 

thus prescribing longer labor force attachment and reducing the life span of pension payouts. 

More than a dozen countries have either undertaken such a reform, or have announced plans to 

do so (OECD, 2012).While this almost certainly results in later retirement (Gruber and Wise, 

1999 and 2004), it does so in a rather inflexible way as it imposes a uniform and often binding 

minimum retirement age on people who differ in terms of preferences, health, and job opportuni-

ties. It also typically generates a spill to disability insurance programs.  

An alternative approach is to remove the disincentives to continue working beyond the pension 

access age by abolishing earnings tests and graduating payouts so that benefit deferral is appro-

priately rewarded. Such a policy allows individual workers the flexibility to decide independent-

ly both the retirement age and the age at which to claim benefit payments. This has been under-

taken in far fewer countries: the US in 1983 and 2000, Canada and Sweden in the 1970s, the UK 

in 1989, Japan in 1985 and 2002, and Norway in 2011.   

To choose the right policy mix of prescription and flexibility, policymakers need to have infor-

mation on the expected labor supply responses to these different measures. In particular: How 

effective will the removal of taxes on labor implicit in the earnings test be as a tool to increasing 

mature labor supply?  

In this paper we study the comprehensive 2011 Norwegian pension reform, using detailed longi-

tudinal administrative data, to examine the labor supply responses to alternative reform paths. A 

key element of the Norwegian reform strategy was to avoid the presumed political controversies 

associated with higher access age, and instead focus on improving work incentives for workers 

above this age in combination with future automatic longevity adjustments of pension entitle-

ments. However, as we explain in more detail below, the reform had widely different implica-

tions for different groups of workers, depending on pre-determined factors such as sector of em-

ployment and accumulated pension entitlements. Some workers were subject to changes in ac-
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cess age only (in both directions), some were subject to (large) changes in work incentives, and 

some were more or less unaffected. The reform therefore presents a surprisingly complete quasi-

natural experimental set-up for our investigations. No other country has simultaneously varied 

access age in both directions, introduced significant age-graduated benefits, and abolished earn-

ings tests.  

Our analysis is based on two complementary empirical strategies, both based on comprehensive 

administrative registers with panel data on employment and earnings for the first birth cohorts 

who were potentially affected by the reform and the last cohorts who were not affected. The first 

approach compares earnings and employment patterns before and after reform implementation 

for groups who were affected by it in different ways and directions. The second approach ex-

ploits the fact that individuals who primarily were subject to improvements in work incentives 

were affected to varying degrees depending on their (predetermined) earnings levels and past 

earnings histories. We compute the work incentives (actual and hypothetical) faced under the 

pre- and post- reform regimes, and examine the relationship between employment earnings and 

the two sets of work incentives, for both affected and unaffected cohorts. A causal relationship 

would predict that the partial positive correlation between labor supply and pre-reform and post-

reform calculated labor supply incentives, respectively, would shift toward post-reform calculat-

ed incentives after the reform, whereas a purely spurious relationship would leave the correlation 

patterns unchanged. 

Our research builds on a substantial literature, particularly from the US, but also from Canada, 

the UK and Japan, examining labor supply responses to changes in social security rules. Much of 

this literature focuses on the bunching of labor supply decisions around particular earnings test 

thresholds. The earnings tests evaluated in these different countries have differed widely, howev-

er. While the earnings tests applied in the USA and the UK have been based on deferral of non-

received benefits – largely at a rate believed to be actuarially fair – the earnings tests applied in 

Canada and Japan had no deferral, and could thus be considered a pure tax on labor earnings. 

From a theoretical point of view, we would thus expect the repeal or introduction of these differ-

ent earnings tests to have very different labor supply implications. Several authors have argued, 

however, that even earnings tests with deferral may be perceived by the workers as a tax, possi-

bly because the deferral schemes are complicated and poorly understood (e.g., Haider and 
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Loughran, 2008), or because actuarial fairness does not apply for persons with high expected 

mortality (Engelhardt and Kumar, 2009). 

It is not straightforward to compare results from evaluations of different reforms directly, since 

the characteristics and institutional setting of the reforms tend to vary a lot, e.g., in terms of the 

affected age group and the level of removed/installed earnings test thresholds. The typical find-

ing, however, is that there are considerable labor supply responses to changes in earnings test 

thresholds, even when the earnings tests are designed to be actuarially fair; see Friedberg (2000), 

Song and Manchester (2007), Haider and Loughran (2008), and Engelhardt and Kumar (2009), 

for the US, Disney and Smith (2002) for the UK, Baker and Benjamin (1999) for Canada, and 

Shimizutani and Takeshi (2013) for Japan. Possible exceptions are the 1983 abolition of the 

earnings test in the US for persons aged 70-71 (Gruber and Orszag, 2003) and the 2002 rein-

statement of the earnings test in Japan at a very high (around $36,000) earnings threshold level 

(Shimizutani and Takeshi, 2013). 

Our research also relates to existing Norwegian evidence. As a prelude to the major reform eval-

uated in the present paper, the earnings test in the Norwegian public pension system (without 

deferral) was lifted stepwise for ages 67-69 over the period 2008-2010. Empirical evaluations 

have found that this repeal, as well as an earlier increase in the threshold, caused substantial in-

creases in labor supply at the intensive margin after the full retirement age (Hernaes and Jia, 

2013; Brinch et al., 2013).  

In the short run, it is likely that the labor supply responses to reforms changing the effective tax 

rate on labor earnings are modified by social norms and traditions. International comparisons 

clearly show that what pension systems define as the standard (full/normal) retirement age im-

pacts the age of actual withdrawal from the labor market, even when economic incentives are not 

discontinuous at this particular age (Gruber and Wise, 1999; 2004). This is also confirmed by 

within-country studies. Mastrobuoni (2009), for example, found that increases in the standard 

retirement age in the US (the lowest access age for unreduced social security pension) on aver-

age increased the actual claiming age by roughly half the increase in the standard retirement age. 

Focusing on the retirement spike at the standard retirement age, Behaghel and Blau (2012) 

showed that the spike tended to increase in tandem with standard retirement age, despite the fact 

that nothing at all happened with the relative economic attractiveness of different claiming ages. 
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These findings point toward behavioral economics explanations related to “reference depend-

ence” (social norms) and/or loss aversion, and suggests that the “framing” of pension systems 

and pension reforms may be of considerable importance.  

Reforms that effectively reduce access to – or the generosity of – early retirement programs may 

also embody the unintended side-effect of increasing the pressure on alternative subsidized es-

cape routes from the labor market. A number of studies have found indications of “program sub-

stitution”, especially into disability insurance programs. Duggan et al. (2007) found that the re-

duced pension entitlements caused by increased standard retirement age from 65 to 67 in the US 

raised the percentage on disability programs between age 45 and 64 by 0.6 percentage points 

among men and 0.9 percentage points among women. Based on Austrian data, Staubli and 

Zweimuller (2011) found substantial increases in unemployment insurance claims following an 

increased early retirement access age. Previous Norwegian evidence also indicates that the phas-

ing-in of a new and generous early retirement program in Norway during 1989-1994 reduced the 

numbers claiming disability pension significantly (Bratberg et al., 2004, Vestad, 2013), though 

its primary effect was to reduce employment (Røed and Haugen, 2002). 

Viewed as a whole, the existing empirical evidence clearly shows that labor supply decisions 

among elderly persons do respond to economic incentives implicit in social insurance programs, 

but that the expected impacts of a given incentive-change are highly context-dependent. For pen-

sion systems with actuarially adjusted deferrals, transparency is likely to be a key factor; if indi-

viduals do not fully understand how curtailed benefits “today” are transformed to higher benefits 

“tomorrow”, they may act as if a savings-scheme really is a pure tax. In addition, although defer-

rals are actuarially fair for the population as whole, individuals with short life-expectancy may 

correctly realize that there is a tax-element in the earnings test for them. A second factor of major 

importance is labor market flexibility; i.e., the extent to which elderly workers see realistic op-

portunities for continuing in employment, possibly with reduced hours. Rigidities may – at least 

for some time – conceal the true impact of new incentives on preferred employment and work-

hour patterns. Finally, the literature has demonstrated the importance of existing norms and es-

tablished practices. 

Our paper adds to the existing literature in several ways. First, we have access to data based upon 

an extraordinarily radical and swift reform process, in which incentives and access ages changed 
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dramatically for some – but not all – workers virtually overnight and in a highly transparent fash-

ion, with limited scope for pre-reform strategic behavior. One of the reform elements was to re-

move completely a confiscatory earnings test that, prior to the reform, applied to all labor earn-

ings just slightly above zero. Second, as we explain in more detail below, we build our analysis 

on two different sources of identification which both arguably provide convincing evidence of 

causality. And third, by exploiting different aspects of the reform, we can directly compare the 

responses to two alternative reform strategies, based on raising the earliest access age (prescrip-

tion) and on improving work incentives by eliminating earnings tests (flexibility), respectively.  

Our findings show that the flexibility approach has the potential to raise labor supply considera-

bly. We find that the repeal of the early retirement earnings test in the private sector (leaving the 

access age of 62 years unchanged) increased annual average earnings at age 63 (conditional on 

employment at age 60) in the first affected cohort by around $14,700 (NOK 90,000 measured in 

2013 value), corresponding to approximately 25 % of average pre-reform earnings.1 Since the 

average net gain from continuing to work approximately doubled as a consequence of the re-

form, this also implies an uncompensated labor earnings elasticity – defined as the percentage 

change in average gross earnings divided by the percentage change in the average net returns to 

work – of around 0.25. Most of the labor supply response arose at the extensive margin, howev-

er, primarily by raising the probability of staying on in the labor market with roughly the same 

annual earnings level as before age 62 rather than pulling out of the labor market. It is notable 

that the labor supply responses we attribute to the pure flexibility reform (the removal of all earn-

ings tests) were of similar magnitude as those we estimate for workers who were also subject to 

increased access age (prescription), while the latter also induced a spillover into increased disa-

bility. The effects of improved work incentives on the probability of continuing to work “as be-

fore” were almost the same for different types of workers distinguished by sex, education, previ-

ous earnings, work experience, and past sickness absence. Finally, we find that persons who as a 

result of the reform were subject to a lower access age to an actuarially fair early retirement pen-

sion (i.e., improved liquidity only) responded by reducing labor supply slightly at the intensive 

margin, while maintaining employment status unchanged. 
                                                 

1 All the monetary amounts reported in this paper are inflated to 2013-value (using the Norwegian official 
pension benefit inflator, which in the period covered by this paper roughly corresponds to the wage growth), and 
then converted to USD ($) with the exchange rate $1=NOK 6.04. 
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2. Institutional setting 

Before the 2011 reform, the earliest access age for the public pension (social security; SSP) in 

Norway was 67 years, but around two thirds of workers had access to a supplementary early re-

tirement system (hereafter referred to by its acronym AFP), in essence offering already from the 

age of 62 the full annual SSP workers would have received from age 67 had they continued in 

employment until this age (plus a fixed bonus equal to approximately $2000 per year after tax). 

This early retirement pension was subjected to a full confiscatory earnings test, however, imply-

ing that continued labor earnings after retirement resulted in a proportional pension cut. With a 

full pension, the earnings test became effective from the first dollar earned.2 And with, for ex-

ample, a 40 % pension, the earnings test became effective once earnings exceeded 60 % of pre-

retirement normal earnings. There was no deferral option by delayed take-up, in effect implying 

very high implicit tax rates on continued work (we show below that these tax rates in some cases 

could exceed 100 %). Hence, the system represented a strong disincentive with respect to work 

after the age of 62, particularly for persons with relatively low wages.  

The Norwegian 2011 pension reform implied large and immediate changes in the work incen-

tives for many elderly workers. In this paper, we focus on two system parameters of paramount 

importance for labor supply: i) the earliest access age (EAA) and ii) the returns to continued 

work as determined by earnings tests and the degree of actuarial fairness in deferred pension 

entitlements.3  

The reform reduced the earliest access age to SSP from 67 to 62 years, but this early retirement 

option is based on an actuarially fair recalculation of annual benefits.4 Hence, it embodies no 

work disincentives at all. The new system is designed such that the decisions regarding the tim-
                                                 

2 To avoid adjustments in cases of “negligible” labor earnings, there was a so-called “tolerance amount” of 
approximately $2,000 per year that could be earned without adjustment of benefits. 

3 The reform implied a number of fundamental changes in the Norwegian public pension system which are 
not part of the evaluation in this paper; the most important being i) a transition from a system where pension point 
accumulation was based on the 20 years with highest earnings to a system where all years count equally much, and 
ii) the introduction of automatic longevity-adjusted annuities, implying that future increases in longevity will result 
in lower annual pension entitlements. These reforms will be implemented gradually, however, such that those who 
were close to retirement age at the time of the reform were completely unaffected by them. 

4 Deferral calculations are based on average life-expectancy within birth-cohorts. This implies that individ-
uals with shorter (longer) life-expectancy than the average may find the deferral scheme disadvantageous (advanta-
geous) for them, and thus choose to draw on their pensions as early (late) as possible, regardless of labor supply 
behavior. 
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ing of pension claims and the timing of employment have become decoupled; i.e., one is largely 

free to combine labor and pension income at will, as long as annual pension claims do not exceed 

the annuitized value of total pension wealth (lump sum withdrawal is thus not possible).5 Partial 

pension can be taken in steps of 20, 40, 50, 60, 80 and 100 % of full annual pension. The per-

centage can be altered annually and a full pension can be taken out at any time. The actuarial 

adjustment implies that the annual pension becomes lower with early withdrawal. A precondition 

for early take-up is that the actuarially adjusted pension entitlement ensures a pension level at 

age 67 at least as high as the guaranteed pension, which is effective from that age. A number of 

individuals have so low entitlements that they are prevented from drawing a (full) pension at 62 

and thus have to delay drawing, either until age 67 or until their adjusted entitlements provide a 

pension equal to the legislated minimum at age 67.  

Concurrently with the social security reform, the AFP was also radically changed into an actuari-

ally fair system for all private sector workers; i.e., the earnings test was completely removed, and 

the AFP-pension was redesigned to become a life-long top-up annuity that could be drawn only 

in combination with the SSP, with the annual amounts reduced in order to keep the total costs 

approximately unchanged. As a result, work incentives improved dramatically for the workers 

covered by this pension system. Based on the detailed data used in this paper, we have computed 

that the average net after-tax gain derived from continuing in employment one more year after 

age 62 (with the gross earnings level recorded at age 60) increased by as much as $28,260. This 

corresponds to a reduction in the total tax rate (generated by both regular taxes and earnings 

tests) from around 75 to 45 %. Moreover, due to the imposition of a minimum pension entitle-

ment as a precondition for early take-up, some workers previously covered by AFP actually lost 

or had to delay their early retirement option. 

For public sector employees, the reform introduced the option of taking out SSP from age 62, 

subject to actuarial adjustment. However, in contrast to the actuarially adjusted private sector 

AFP, the public sector AFP has preserved the old confiscatory earnings-test and is still limited to 

the age range 62-67. Hence, workers in this sector of the economy still face strong labor supply 

disincentives, with average total tax rates close to 70 %. Moreover, the earnings-tested public 
                                                 

5 Given the progressivity of the Norwegian tax system, it may still be economically advantageous for some 
workers to postpone pension take-out until they have reduced their annual labor earnings. 
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sector AFP cannot be combined with early withdrawal of SSP. Still, for some of the workers who 

prior to the reform were at the margin between retiring with AFP and continue working as before 

while giving up their AFP entitlements, the latter alternative may have become more attractive as 

continued work can now be combined freely with early take-up of SSP benefits. 

For those without AFP, the reform gave an opportunity to take out the public pension from age 

62 instead of 67, but subject to actuarial adjustment and contingent on having a minimum level 

of entitlements. For those financially constrained, this opened up a previously non-existing early 

retirement option. The economic returns to work was not changed, however, as no earnings test 

was introduced.  

Table 1. The Norwegian 2011 pension reform – overview of main consequences for six different worker 
groups. By predetermined AFP affiliation and SSP entitlements at age 62. (percent of workers in paren-
theses) 
 Entitled to full early take-up of social security 

pension (SSP) at age 62 after the reform 

Not entitled to full early take-up of social 
security pension (SSP) at age 62 after the re-

form 

AFP public 
sector 

 

Group 1 (27%) 
No changes in either access age or work in-
centives.  

New opportunity to start drawing on a full 
SSP from age 62 (with actuarial recalculation 
of benefits), conditional on giving up AFP 
entitlements. 

Group 4 (13%) 
No changes in either access age or work in-
centives.  

Depending on exact pension entitlements, a 
new opportunity to start drawing on a reduced 
(full) SSP at some time between age 62 and 66 
(with actuarial recalculation of benefits) condi-
tional on giving up AFP entitlements.  

AFP private 
sector 

Group 2 (23%) 
No change in the access age, but large im-
provements in work incentives.  

Flexibility: Continuation of the opportunity to 
draw a full AFP/SSP from age 62. Complete 
removal of the old confiscatory earnings test 
(actuarial recalculation of benefits). 

 
Group 5 (4%) 
Increases in the access age (reduced liquidity) 
and large improvements in work incentives.  

Prescription: No longer possible to claim a full 
pension from age 62. Depending on exact 
pension entitlements, a new opportunity to 
start drawing on a reduced (full) SSP and AFP 
at some time between age 62 and 66 (with 
actuarial recalculation of benefits). 

No AFP-
entitlement 

 
Group 3 (22%) 
Reductions in the access age (improved li-
quidity), but no changes in work incentives.  

Flexibility: New opportunity to draw a full 
SSP from age 62. No earnings test adjustment 
(actuarial recalculation of benefits). 
 

Group 6 (12%) 
No changes in either access age or work in-
centives. 

Depending on exact pension entitlements, a 
new opportunity to draw on a reduced (full) 
SSP at some time between age 62 and 66 (with 
actuarial recalculation of benefits). 

Note: The percentage distribution is based on the analysis sample described in the next section. 
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To sum up, Table 1 provides an overview of the main consequences of the reform for different 

worker groups, distinguished by i) their access to AFP and ii) their entitlements to (full) early 

take-out of SSP at the earliest access age (EAA). The six different groups identified in this table 

will play an important role in our empirical analysis.  

Since the AFP system has been developed over several years through a tripartite agreement be-

tween the major associations of employers and employees and the state, the new reform package 

was also subject to negotiations between these parties. These negotiations took place in 2008 (the 

private sector) and 2009 (the public sector). From around May 2009, we can assume that all the 

main elements of the new early retirement system were known to the workers; i.e., around two 

years before the reform’s implementation. This includes the “new” concept of actuarially fair 

deferral, which was forcefully communicated by policy makers and unions, as well as by the 

media. Note, however, that at this stage it was typically no longer possible for the workers to 

switch between the different AFP systems, as AFP entitlements in both the private and most of 

the public sector requires several years of sector-specific tenure.  

Persons in the private sector who reached the age of 62 in 2010, the last year before the imple-

mentation of the reform in 2011, had the possibility of choosing between the “old” earnings test-

ed AFP (which then had to be taken out before January 1, 2011) or waiting until January 2011 

and then be eligible for the non-earnings-tested “new” AFP, life-long, but with a lower annual 

amount. A similar, but considerably less valuable, option was also offered to those in the four 

preceding cohorts who had not taken up the old AFP.6 

3. Data and empirical analysis  

The analyses in this paper are based on individual data from merged administrative registers. 

These files are linked by a unique encrypted personal identification numbers, and cover the en-

tire population of Norway. The data provide detailed information on individual characteristics 

and labor market histories, and they are not plagued by the self-reporting and attrition problems 

common in survey-based records. Outcomes of interest include labor earnings (based on tax rec-
                                                 

6 These transitional rules applied for persons born from 1944 through 1947. The 1944 cohort (whose mem-
bers were 66 at the time of the reform) were given 10 % of the normal new AFP, the 1945 cohort 20 %, the 1946 
cohort 40 %, and the 1947 cohort 60 %. The 1948-cohort, who reached the age of 62 in the last year prior to the 
reform, could obtain a full new AFP. 
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ords), employment (defined on the basis of earnings), and social insurance claims (based on rec-

ords from the social insurance administration), everything recorded in the calendar year persons 

reached age 63. The prevalence of social insurance claims may be of some importance, as it has 

been argued that early retirement options to some extent substitute for disability insurance bene-

fits; see, e.g., Bratberg et al. (2004) and Vestad (2013). 

Since earnings data are accurately recorded at the annual level only, all outcomes are measured 

in terms of whole calendar years. We avoid the year persons reached 62, since the reform effects 

in this year depend on the exact date of birth and since we only have access to annual earnings 

measures. We will be interested in both quantitative outcomes – such as the size of annual labor 

earnings – and in qualitative outcomes – such as employment versus non-employment and cate-

gories of employment derived from the earnings level at age 63 relative to the earnings level at 

age 60.   

Our empirical analysis will be based on workers who at age 60 were employed and not receiving 

any form of disability payment. The reason why we condition our analysis on employment at age 

60 rather than 61 is that we wish to minimize possible endogeneity problems associated with 

early (ex ante) responses to changes in future work incentives.  Since the new early retirement 

system was formed through the tariff agreements in 2008 and 2009 this does not necessarily 

eliminate the risk of endogeneity completely, as the members of the latest cohort used in our 

analysis (1949) reached the age of 60 in 2009 and, hence, could respond to the new incentive 

structures already in this year, e.g., by working more or less than they otherwise would have 

done. As part of a robustness analysis, we have therefore conditioned on employment at age 58 

instead, but, as we show below, this did not change the results to any noticeable extent beyond 

introducing some extra measurement error in the mapping of persons into the six groups de-

scribed in Table 1.  

Our empirical strategy is based on two complementary approaches. The first exploits the fact that 

different groups of worker-types were affected in completely different ways by the reform – 

some were subject to new work incentives, some were subject to changes in the earliest access 

age, some were subject to a combination of the two, and some were subject to almost no changes 

at all (Table 1). By comparing labor market outcomes for these worker groups just before and 

just after the reform potentially made its influence, we seek to identify the shifts that are directly 
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attributable to the reform. The second approach takes advantage of the fact that within the work-

er-group exposed to new and improved work incentives (Group 2 in Table 1) the reform  also 

generated some random-assignment-like incentives-differences between the last unaffected and 

the first affected cohorts. This makes it possible to examine the causal relationship between the 

sizes of the incentives changes and the sizes of the labor supply responses.   

The main part of our analysis will be based on a comparison between the 1946-1947 birth co-

horts – who reached 63 years in the two years prior to the reform (2009-2010) – and the 1949 

cohort – who reached 63 in the year after the reform-year (2012). We drop the 1948 cohort from 

the statistical analysis, as its members were subject to a rather extraordinary set of work incen-

tives in 2011. Those born the first 11 months of 1948 could choose between a (full) old AFP – 

which then had to be taken out before the end of 2010 – or wait for the new AFP. Given that they 

did not choose the old AFP, work incentives improved sharply from 2011, just as for the subse-

quent cohorts. However, since 2010 was the very last chance to obtain the old AFP, persons who 

preferred this over the new one were constrained to take it out sooner rather than later, even if 

they ideally would have wished to wait another year or two. Hence, for this particular cohort, the 

reform had the paradoxical and unintended side effect of moving ahead some withdrawals from 

the labor market.7  

From a macroeconomic viewpoint, the outcome period used in our statistical analysis (2009-

2012) was relatively stable in Norway, with the aggregate (registered) rate of unemployment 

varying between 2.5 and 2.9 % (2.7 % of the labor force in 2009, 2.9 % in 2010, back to 2.7 % in 

2011, and down to 2.5 % in 2012); hence, we can more or less rule out that any significant 

changes in employment patterns were generated by cyclical fluctuations. As part of our descrip-

tive overview, we also include two earlier birth cohorts (1944-1945) in order to assess the exist-

ence of pre-reform trends in the data. 

                                                 
7 As described in the previous section, even workers belonging to the two pre-reform cohorts (1946-1947) 

were in principle affected by the reform from age 65 or 64, respectively, as they were then allowed to claim a 
strongly reduced new” AFP, provided that they had not already taken out the “old” AFP at that point. This could 
possibly have triggered higher labor supply already at age 63 and thus generated a corresponding reform effect even 
in our control group. While we will show here that there are no indications of such an effect in the data, it is worth 
noting that this would make us underestimate the true effects of the reform, and hence that the impact estimates 
reported for Group 2 in the present section are on the conservative side. 
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3.1. Comparing labor supply responses across groups 

We first compare labor market outcomes before and after the reform for persons belonging to the 

six different groups identified in Table 1. To assign persons to their correct group, we combine a 

number of data sources. First, to establish entitlement to AFP, we use the employer-employee 

register to identify workplace, and apply lists of affiliated firms obtained from the respective 

pension funds to establish annual firm membership. Also public-private sector classification of 

the work place was used and persons with ambiguous information were omitted. We then use 

individual records on tenure and overall work experience to establish whether individual eligibil-

ity criteria are satisfied, based on the assumption that they continue with their age 60 earnings 

levels and employment relationships until age 62.8 Second, to establish entitlement to early take-

up of SSP, we use data on accumulated pension points obtained from the social security admin-

istration. The resulting “group assignment” is not perfect. For example, we see from the data that 

approximately 2 % of individuals assumed to be ineligible for AFP actually turn out to claim 

AFP. A much larger fraction (around 8 %) of workers assumed to be ineligible for full early SSP 

actually claims early SSP. This does not necessarily represent a measurement error, however, as 

many of them are eligible for partial SSP. 

                                                 
8 The individual eligibility criteria vary somewhat between sectors. In the private sector (which forms the 

basis for the main results of this paper), the most important criteria prior to the reform were: (i) current employment; 
(ii) at least 10 years of work experience since the age of 50; (iii) at least 3 years’ tenure in the present firm or 5 years 
in firms operating the AFP; and (iv) an average of the 10 highest yearly incomes after 1966 exceeding an amount 
corresponding to at least one-third of an average full-time wage. After the reform, some of these requirements have 
become slightly less restrictive. In the definition of our groups, we nevertheless use the same requirements for all 
cohorts, to ensure full comparability.  
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Table 2. Descriptive statistics. By group. Cohorts 1944 - 1947 and 1949. Conditional on employment at age 60. 
 Group 1 

Public AFP 
Access to early 

SSP 

 

Group 2 
Private AFP 

Access to early 
SSP 

 

Group 3 
No AFP 

Access to early 
SSP 

 

Group 4 
Public AFP 
No access to 

early SSP 

 

Group 5 
Private AFP No 
access to early 

SSP 

 

Group 6 
No AFP 

No access to 
early SSP 

Number of observations (N) 43,339  36,628  35,762  20,710  6,318  19,387 
            
Women 0.47  0.17  0.12  0.97  0.91  0.71 
Natives 0.99  0.99  0.99  0.98  0.96  0.97 
High school 0.31  0.62  0.55  0.60  0.60  0.59 
College 0.64  0.19  0.28  0.18  0.04  0.13 
            
Earnings age 60 (1000 $) 92.5  103.5  102.8  56.56  57.15  54.30 

            
Average outcomes at age 63 
before and after the reform            

 Before After  Before After  Before After  Before After  Before After  Before After 
Labor earnings (1000 $) 68.5 72.9  59.0 71.5  84.1 82.8  40.1 42.7  31.4 41.5  43.0 44.2 
Labor market state:                  
Employment                  
…with similar earnings as age 

60 0.51 0.56  0.34 0.45  0.54 0.49  0.51 0.53  0.33 0.49  0.51 0.51 

…with moderately reduced 
earnings 0.21 0.23  0.20 0.24  0.23 0.28  0.17 0.20  0.19 0.26  0.23 0.24 

…with strongly reduced earn-
ings 0.14 0.11  0.23 0.17  0.12 0.13  0.14 0.13  0.20 0.13  0.12 0.12 

Non-employment                  
…with disability benefits# 0.02 0.02  0.03 0.03  0.04 0.03  0.04 0.04  0.06 0.08  0.07 0.06 
…without disability benefits# 0.11 0.08  0.20 0.10  0.06 0.07  0.13 0.11  0.21 0.04  0.07 0.07 
                  
AFP 0.28 0.22  0.48 0.63  0.02 0.02  0.25 0.23  0.47 0.26  0.02 0.02 
Social security pension (SSP) - 0.19  - 0.70  - 0.51  - 0.01  - 0.25  - 0.08 

Note: Groups are defined by AFP-affiliation and access to early SSP after the reform; see Table 1. “Similar earnings as age 60” is defined as having earnings at least as 
high as 90% of the age 60 level. “Moderately reduced earnings is defined as having earnings between 50 and 90% of the age 60 level, whereas “strongly reduced 
earnings” is defined as having earnings below 50% of the age 60 level, but still above $2000.  
#Disability benefits include temporary as well as permanent disability insurance claims.  
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Figure 1. Annual earnings at age 63 (1000 $) before and after the pension reform in 2011. By 
AFP and early SSP eligibility group. 
Note: Groups are defined in Table 1. The graphs show annual earnings in the year of the sixty-third birthday. Each 
data point is marked with a 95% confidence interval. The dashed horizontal line indicates the average age 63 earn-
ings levels for the 1946 and 1947 birth cohorts (observed in 2009 and 2010) whereas the dotted horizontal line 
marks the corresponding average observed for the 1949-cohort (observed in 2012). The two vertical lines enclose 
the 1948-cohort (observed in 2011), which is dropped from all the statistical analyses reported in this paper due to 
some special circumstances applying for this cohort (explained in the text). 

20
40

60
80

2007 2008 2009 2010 2011 2012

Group 1: Public AFP, access to early SSP

20
40

60
80

2007 2008 2009 2010 2011 2012

Group 4: Public AFP, no access to early SSP
20

40
60

80

2007 2008 2009 2010 2011 2012

Group 2: Private AFP, access to early SSP

20
40

60
80

2007 2008 2009 2010 2011 2012

Group 5: Private AFP, no access to early SSP

20
40

60
80

2007 2008 2009 2010 2011 2012

Group 3: No AFP, access to early SSP

20
40

60
80

2007 2008 2009 2010 2011 2012

Group 6: Private AFP, no access to early SSP



16 
 

 
Table 2 provides descriptive statistics for the six groups, including a number of pre-reform and 

post-reform labor market outcomes, whereas Figure 1 gives a graphical illustration of the devel-

opment of the most important economic outcome (from which most of the others are derived): 

annual gross labor earnings at age 63. It is clear from these statistics that the six groups are very 

different in terms of composition, particularly with respect to gender, education, and initial earn-

ings levels (at age 60), as well as outcomes (we use a common scale in the six panels of Figure 1 

to illuminate the differences in earnings levels across the groups). It is also clear that the shifts in 

behavior from before to after the reform are largest in the two groups most strongly affected by 

the reform (Groups 2 and 5). However, we also see indications of positive labor supply shifts in 

some of the other groups, even though they were not – or only moderately – affected by the re-

form. Based on Figure 1, it is difficult to identify any clear pre-reform trend in labor supply. A 

possible exception is the public sector (Groups 1 and 4), where we see indications of rising an-

nual earnings levels during the 2007-2009 period. 

The two horizontal lines in each of the panels of Figure 1 mark the level of average earnings at 

age 63 for the last two unaffected cohorts (1946-1947) and for the first fully affected cohort 

(1949), respectively; hence the vertical distance between these two lines may be interpreted as a 

first indication of the sizes of possible reform effects. To come closer to an isolation of the true 

average effects of the reform for each of the six groups listed, we regress the individual outcome 

observations belonging to the 1946, 1947, and 1949 birth cohorts on a vector of individual co-

variates plus a dummy variable R equal to one for the potentially reform-affected 1949-cohort 

(and zero for the other two cohorts). The regressions are made with ordinary least squares (OLS) 

separately for each group g, i.e., 

 ' ,    1,...,6.gi g g iy R gβ α ε= + + =ix  (1) 

The individual covariates ix include gender, education (nine fields of study and 8 levels defined 

by normal length of the education), country of origin (four groups: Western Europe including 

natives; Northern America and Oceania; Eastern Europe; Africa; and South America), and the 

level of labor earnings at age 58, 59 and 60.  

The estimation results are presented in Table 3. We focus the discussion on the groups that were 

exposed to easily interpretable reforms of general interest. The members of Group 2 were subject 
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to a pure improvement in work incentives; i.e., a flexibility reform. On average, the reform made 

it twice as economically profitable to continue working at the age-60-level as it had been prior to 

the reform (from $27,775 to $56,033 for the directly affected cohort). The regression result indi-

cates that this caused annual gross labor earnings to increase by $14,713, roughly 25 % of the 

observed average pre-reform earnings level. Most of this effect came about by causing a larger 

fraction of the workers (13.0 percentage points) to continue working approximately as before; 

i.e., with similar earnings level as they had at age 60. But there was also an increase in the pro-

pensity to work a bit less than before (3.1 percentage points). The propensities to pull out of the 

work-force or to work only a little dropped sharply, apparently with no indirect effects on the 

level of disability insurance claims.  

The members of Group 5 were – in addition to being subject to improved work incentives – also 

subject to an increase in the access age to a full pension. Hence, they no longer had the oppor-

tunity to claim a full pension already at age 63. According to our estimation results, they also 

responded by working a lot more, raising annual earnings by $10,744. Given the low pre-reform 

earnings level in this group, the relative effect was as large as 34.2 %. Again, most of the effect 

came about by causing more workers (16.3 percentage points) to continue working as before. For 

this group, we also identify a considerable spillover effect to disability insurance programs, as 

the probability of claiming a temporary or permanent disability benefit at age 63 rose by 1.9 per-

centage points, 30 % of the pre-reform level. 

The members of Group 3 were subject to an improvement in liquidity only, as they gained access 

to an actuarially fair opportunity to start drawing on their pension wealth already from age 62 

(instead of age 67). Our estimation results indicate that they responded to this new opportunity 

by working slightly less than they otherwise would have done (-$2,706). Employment did not 

decline significantly, however; instead the adjustment came about through a 4.0 percentage point 

reduction in the propensity to work “as before”, matched by a 2.6 percentage point increase in 

the propensities to continue working with moderately reduced earnings and a 0.8 percentage 

point increase in the propensity to continue working with strongly reduced earnings. Hence, in-

creased liquidity was primarily exploited to facilitate a slightly more gradual retirement path, not 

to exit the labor market at the first available opportunity.  
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Table 3. Estimated reform effects on earnings and employment at age 63, conditional on employment at age 60 (standard errors in parentheses). Birth 
cohorts 1946, 1947, 1949. 
 Group 1 

Public AFP 
Access to 
early SSP 

 Group 2 
Private AFP 

Access to 
early SSP 

 Group 3 
No AFP 

Access to 
early SSP 

 Group 4 
Public AFP 
No access to 

early SSP 

 Group 5 
Private AFP 
No access to 

early SSP 

 Group 6 
No AFP 

No access to 
early SSP 

Labor earnings ($) 1,771*** 
(434)  14,713*** 

(661)  -2,706*** 
(606)  -123 

(456)  10,744*** 
(912)  635 

(555) 
Labor market state:            

Employment 0.023*** 
(0.004)  0.111*** 

(0.006)  -0.005 
(0.004)  0.019** 

(0.007)  0.154*** 
(0.015)  -0.001 

(0.007) 
…with similar earnings as age 

60 
0.023*** 
(0.007)  0.130*** 

(0.007)  -0.040*** 
(0.007)  0.000 

(0.010)  0.163*** 
(0.017)  -0.003 

(0.010) 
…with moderately reduced 

earnings 
0.016*** 
(0.005)  0.031*** 

(0.006)  0.026*** 
(0.006)  0.017** 

(0.007)  0.050*** 
(0.015)  0.000 

(0.009) 
…with strongly reduced earn-

ings 
-0.016*** 

(0.004)  -0.049*** 
(0.006)  0.008* 

(0.005)  0.001 
(0.006)  -0.058*** 

(0.014)  -0.004 
(0.007) 

Non-employment            

…with disability benefits# -0.004** 
(0.002)  0.002 

(0.002)  -0.004 
(0.003)  0.002 

(0.004)  0.019** 
(0.009)  -0.001 

(0.005) 

…without disability benefits# -0.019*** 
(0.004) 

 -0.113*** 
(0.005) 

 0.008** 
(0.003) 

 -0.021*** 
(0.006) 

 -0.173*** 
(0.013) 

 0.002 
(0.005) 

            
Number of observations (N) 27,566  23,393  23,039  12,565  3,741  11,548 

Note: Groups are defined by AFP-affiliation and access to early SSP after the reform; see Table 1. “Similar earnings as age 60” is defined as having earnings at least as 
high as 90% of the age 60 level. “Moderately reduced earnings is defined as having earnings between 50 and 90% of the age 60 level, whereas “strongly reduced 
earnings” is defined as having earnings below 50% of the age 60 level, but still above $2000. The vector of control variables include gender, education (nine fields of 
study and 8 levels defined by normal length of the education), country of origin (Western Europe (including natives), Northern America and Oceania; Eastern Europe; 
Africa; and South America), and the level of earnings at age 58, 59 and 60. *(**)(***) indicates statistical significant at the 10(5)(1) percent level. 
#Disability benefits include temporary as well as permanent disability insurance claims.  



We also estimate positive labor supply effects of the reform in Group 1, whose members did not 

experience any changes in either the returns to work or in access age, but who gained the oppor-

tunity to start drawing on the SSP entitlements (provided that they disavowed their AFP entitle-

ments) in combination with continued work. This effect is to some extent observed even in group 

4, whose members did not qualify for a full SSP pension at age 63, but who nevertheless may 

have found it attractive to combine continued work with access to a partial SSP. Our interpreta-

tion of this finding is that some employees found it more attractive to continue in employment 

after it became possible to combine this with early pay-out of the social security pension. For 

group 6, whose members had no access to either AFP or a full SSP pension from age 62, we es-

timate no reform effects at all.  

In the policy debate leading up to the Norwegian pension reform it was argued, particularly by 

some labor unions, that the new flexibility primarily would be exploited by well-off workers in 

good and comfortable jobs that could easily be extended beyond the age of 62. More generally, it 

was pointed out that employment opportunities at this high age are unequally distributed, and 

hence that an actuarially fair early retirement system could become a new important source of 

economic inequality. In the political economy of pension reform, distributional concerns clearly 

play an important – sometimes decisive – role. And if groups of worn-out workers are unable (or 

unwilling) to supply more labor after the age of 62 regardless of the work incentives they face, 

these workers will tend to become the losers in a reform that substitutes an actuarially fair pen-

sion subsidy to everyone for an earnings-tested subsidy targeted at those who leave the labor 

market early. It is therefore of some interest to examine the extent to which the behavioral re-

sponses to the new pension system did differ across different types of workers. To shed light on 

this, we estimate some of the reform effects separately for a number of subgroups, distinguished 

by sex, education, previous earnings, labor market experience, and health (the latter proxied by 

past sickness absence). This analysis is limited to Group 2 (improved work incentives) and 

Group 3 (improved liquidity), as the other groups are either of limited interest due to the absence 

of a significant reform (Groups 1, 4, and 6) or too small to be split up in several subgroups 

(Group 5).  
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Table 4. Estimated reform effects of improved work incentives on earnings and employment at age 63, conditional on employment at age 60 (standard 
errors in parentheses). Group 2 (Private AFP. Access to early SSP). Birth cohorts 1946, 1947, 1949. 
 I II III IV V VI VII VIII 

 Men Women 

Max 12 years 
education and 
Min 40 years 
work experi-
ence at age 62 

College or 
University 

degree 

Earnings at 
age 58-60 

below medi-
an in whole 

analysis pop. 

Earnings at 
age 58-60 

above medi-
an in whole 

analysis pop. 

No long-term 
sick-leave at 

age 53-60 

Some long-
term sick-

leave at age 
53-60 

         

Labor earnings ($) 14,806*** 
(764) 

14,045*** 
(1,217) 

13,994*** 
(715) 

19,231*** 
(2,061) 

10,474*** 
(727) 

16,553*** 
(917) 

14,079*** 
(1,021) 

15,020*** 
(845) 

[Pre-reform level] [108,685] [87,063] [94,664] [148,984] [68,431] [122,746] [114,401] [96,575] 
Labor market state:         
Employment         
…with similar earnings as 

age 60 
0.121*** 
(0.007) 

0.162*** 
(0.016) 

0.126*** 
(0.008) 

0.137*** 
(0.016) 

0.120*** 
(0.011) 

0.133*** 
(0.008) 

0.124*** 
(0.010) 

0.133*** 
(0.009) 

…with moderately reduced 
earnings 

0.037*** 
(0.007) 

0.009 
(0.139) 

0.041*** 
(0.007) 

0.009 
(0.014) 

0.052*** 
(0.010) 

0.021*** 
(0.007) 

0.019** 
(0.009) 

0.042*** 
(0.008) 

…with strongly reduced 
earnings 

-0.053*** 
(0.006) 

-0.031** 
(0.013) 

-0.056*** 
(0.007) 

-0.039*** 
(0.012) 

-0.040*** 
(0.010) 

-0.053*** 
(0.007) 

-0.051*** 
(0.008) 

-0.047*** 
(0.008) 

Non-employment         

…with disability benefits# 0.003 
(0.003) 

-0.003 
(0.005) 

0.004 
(0.003) 

-0.003 
(0.003) 

0.006 
(0.006) 

0.000 
(0.002) 

0.002 
(0.002) 

0.003 
(0.004) 

…without disability bene-
fits# 

-0.108*** 
(0.006) 

-0.137*** 
(0.012) 

-0.115*** 
(0.007) 

-0.104*** 
(0.011) 

-0.137*** 
(0.010) 

-0.102*** 
(0.006) 

-0.094*** 
(0.007) 

-0.130*** 
(0.008) 

         
Number of observations (N) 19,128 4,265 16,002 4,427 7,645 15,748 10,965 12,428 

Note: “Similar earnings as age 60” is defined as having earnings at least as high as 90% of the age 60 level. “Moderately reduced earnings is defined as having earnings 
between 50 and 90% of the age 60 level, whereas “strongly reduced earnings” is defined as having earnings below 50% of the age 60 level, but still above $2000. The 
vector of control variables include gender, education, country of origin, and the level of earnings at age 58, 59 and 60; see note to Table 3. *(**)(***) indicates statistical 
significant at the 10(5)(1) percent level.  
#Disability benefits include temporary as well as permanent disability insurance claims.  



Table 5. Estimated reform effects of lower access age to an actuarially fair early retirement pension (improved liquidity), conditional on employment at 
age 60 (standard errors in parentheses). Group 3 (No AFP. Access to early SSP). Birth cohorts 1946, 1947, 1949. 
 I II III IV V VI VII VIII 

 Men Women 

Max 12 years 
education and 
Min 40 years 
work experi-
ence at age 62 

College or 
University 

degree 

Earnings at 
age 58-60 

below medi-
an in whole 

analysis pop. 

Earnings at 
age 58-60 

above medi-
an in whole 

analysis pop. 

No long-term 
sick-leave at 

age 53-60 

Some long-
term sick-

leave at age 
53-60 

         

Labor earnings ($) -3,187*** 
(663) 

303 
(1,417) 

-2,529*** 
(716) 

-3,259** 
(1,288) 

-3,460*** 
(735) 

-2,275*** 
(842) 

-2,760*** 
(844) 

-2,252*** 
(859) 

[Pre-reform level] [104,690] [96,364] [92,659] [131,067] [60,613] [128,141] [110,783] [95,859] 
Labor market state:         
Employment         
…with similar earnings as 

age 60 
-0.043*** 

(0.007) 
-0.020 
(0.019) 

-0.044*** 
(0.009) 

-0.032** 
(0.013) 

-0.066*** 
(0.012) 

-0.027*** 
(0.009) 

-0.035*** 
(0.010) 

-0.043*** 
(0.010) 

…with moderately reduced 
earnings 

0.025*** 
(0.007) 

0.037** 
(0.017) 

0.028*** 
(0.008) 

0.022** 
(0.011) 

0.032*** 
(0.010) 

0.023*** 
(0.008) 

0.023*** 
(0.009) 

0.030*** 
(0.009) 

…with strongly reduced 
earnings 

0.011** 
(0.005) 

-0.007 
(0.011) 

0.009 
(0.006) 

0.010 
(0.008) 

0.017** 
(0.008) 

0.005 
(0.006) 

0.012** 
(0.006) 

0.004 
(0.007) 

Non-employment         

…with disability benefits# -0.002 
(0.003) 

-0.015** 
(0.007) 

-0.007* 
(0.004) 

0.003 
(0.003) 

-0.008 
(0.006) 

-0.001 
(0.003) 

-0.006*** 
(0.002) 

-0.003 
(0.005) 

…without disability bene-
fits# 

0.009** 
(0.004) 

0.005 
(0.009) 

0.014*** 
(0.004) 

-0.004 
(0.006) 

0.026*** 
(0.007) 

-0.000 
(0.004) 

0.006 
(0.004) 

0.012** 
0.005) 

         
Number of observations (N) 20,103 2,936 13,574 6,543 8,128 14,911 12,039 11,000 

Note: “Similar earnings as age 60” is defined as having earnings at least as high as 90% of the age 60 level. “Moderately reduced earnings is defined as having earnings 
between 50 and 90% of the age 60 level, whereas “strongly reduced earnings” is defined as having earnings below 50% of the age 60 level, but still above $2000. The 
vector of control variables include gender, education, country of origin, and the level of earnings at age 58, 59 and 60; see note to Table 3. *(**)(***) indicates statistical 
significant at the 10(5)(1) percent level. 

#Disability benefits include temporary as well as permanent disability insurance claims. 



Looking first at the impacts of improved work incentives (Table 4), there is a remarkable similar-

ity in the labor supply responses across the different subgroups. The probability of continuing 

with approximately the same earnings as at age 60 increased by 12-13 percentage points in all 

the male-dominated subgroups (recall that men constitute 83 % of the workers in Group 2) – 

regardless of education, earnings levels, work experience, and past sickness absence. Notably, 

low-skilled workers with at least 40 years of work experience did not respond differently than 

other (male) workers. For women, the probability of continuing as before increased by as much 

as 16 percentage points. Focusing on the level of labor earnings instead, we find (unsurprisingly) 

a larger impact on the typical high earnings groups (columns IV and VI). Relative to the pre-

reform earnings level at age 63 (reported in brackets), the responses were similar across all 

groups. It is also notable that we find no evidence whatsoever of a spillover effect to disability 

insurance in any of the subgroups. 

Moving on to the impacts of improved liquidity arising from lower access age to own pension 

wealth (Table 5), we again find very similar responses across all the male-dominated subgroups 

(in Group 3, men constitute 88 % of the workers). There was a small negative earnings effect in 

all these groups, caused by a shift toward moderately reduced hours. Hence, all types of male 

workers apparently took advantage of the new flexibility to choose a more gradual exit path from 

the labor market. For women, however, we see no such effect. There was an increase in the pro-

pensity to continue with reduced hours even for women, but to a large extent this substituted for 

disability insurance rather than for a continuation of the age-60 employment level. Also for some 

of the other subgroups, we see indications of spillover to disability insurance. Taken together 

with the evidence reported above (based on Group 5) we can conclude that modifications of the 

access age have some consequences for the frequency of disability insurance claims, regardless 

of whether the pension system is actuarially fair or not. Earlier access to own pension wealth 

reduces disability pension claims. 

As discussed in the introduction to this section, there is a theoretical possibility that some per-

sons in the 1949-cohort adjusted their labor supply behavior in response to the forthcoming pen-

sion reform already at age 60, in which case it would be a questionable strategy to treat earnings 

and employment at age 60 as completely exogenous. To address this concern, we have per-

formed a robustness analysis on our main results (Table 3), conditioning on employment and 
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earnings at age 58 instead (with outcomes also defined relative to age 58 earnings and the past 

earnings explanatory variables covering age 56-58 instead of age 58-60). The price we pay for 

this modification is that the group assignment (into the six effect groups distinguished in Table 

1) is subject to more measurement error, since we have to extrapolate base-year earnings up to 

age 62 to compute entitlements. The results from this exercise are presented in the Appendix. 

Consistent with a measurement error (contamination) interpretation they indicate somewhat 

weaker effects in the groups with the largest estimated effects and somewhat stronger effects in 

the groups with no or very small reform effects. But the main pattern is very similar. 

3.2. Comparing labor supply responses for workers with different incentives changes 

Given that the labor supply responses to improved work incentives were similar across the dif-

ferent worker groups as defined by e.g., gender, education, and past earnings, it is tempting to 

investigate whether we can establish a causal relationship between the sizes of the incentives 

change and the sizes of the responses conditional on these factors. To do this, we compute the 

hypothetical pre-reform and post-reform work incentives for everyone in Group 2 (workers with 

private sector AFP and access to early SSP in the new system) – both for cohorts who were actu-

ally subject to the new incentives and for those who were not. To illustrate the within-group dif-

ferences in “treatment-dosage”, Figure 2, panel (a), shows the density of the distribution of the 

net take-home pay associated with working one more year for 63 year-olds in Group 2 (based on 

a continuation of the gross income level that applied at age 60 and after earnings tests and rele-

vant tax rules have been taken into account) before and after the reform. It is clearly seen that the 

returns-to-work distribution shifted to the right as a consequence of the reform. Panels (c) and (d) 

show the distribution of individual differences between new and old incentives, in absolute terms 

(1000$) and relative to previous gross earnings (at age 60), respectively. While the average net 

economic returns to working one more year increased by $28,260, the variation across workers 

was considerable, and the individual gains ranged from around $22,000 to $35,000, or from 

around 20 to 80 percent of previous gross earnings.  The variation was driven by a combination 

of nonlinearities in the AFP system (with a relatively high floor and a low ceiling), differences in 

earnings and pension point accumulation, and by the progressive nature of the tax system. How-

ever, as illustrated by the cross-plot in panel (b) of Figure 2, it is a very strong correlation be-

tween pre-reform and post-reform returns to work. This represents a challenge when we seek to 
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identify the causal impacts of work incentives based on the reform-generated within-group varia-

tion only. We therefore do not perform a subgroup analysis based on this method, but limit our 

attention to the incentives and response variations within Group 2 as a whole. 

 

Figure 2. The distribution of net (after tax) economic returns to working one more year at age 63 
before and after the reform with the gross earnings level recorded at age 60 
Note: Data based on the actually affected birth cohort in Group 2 only (7,605 observations). 
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To the extent that the observed increases in employment and earnings after the reform can really 

be attributed to the reform, we would expect to see larger responses the larger were the im-

provement in work incentives. Unfortunately, it is not possible to observe the same individuals’ 

age-63-behavior both before and after the reform; hence we cannot examine the relationship be-

tween individual changes in labor supply and individual changes in incentives. What we can do, 

however, is to examine labor supply outcome for the pre- and post-reform birth cohorts at differ-

ent fixed positions in the hypothetical incentives-change-distribution. Figure 3 illustrates: Here, 

we have divided each birth-cohort into deciles, based on individual positions in the distribution 

of hypothetical incentives changes relative to age-60-earnings. For each of these deciles, we then 

report in Figure 3 the difference between average labor market outcomes at age 63 for the affect-

ed 1949-cohort (with outcomes measured in 2012) and for the two unaffected 1946/1947-cohorts 

(with outcomes measured in 2009/2010): see panels (a) and (c). These graphs indicate a strong 

upwards sloping relationship between the sizes of the incentives changes and the sizes of the 

earnings changes. For example, whereas the members of the decile subject to an improvement in 

work incentives corresponding to around 40 % of previous earnings increased labor earnings at 

age 63 by around 30 %, the decile subject to an improvement of “only” around 20 % of previous 

earnings increased labor earnings by around 20 %. As a sort of “placebo” analysis, panels (b) and 

(d) show exactly the same picture for the changes observed between the two pre-reform years. 

As expected, no systematic relationship can be identified between hypothetical reform-initiated 

incentives changes and changes in labor supply. 
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Figure 3. Labor earnings and employment earnings at age 63 for each decile in the distribution of 
hypothetical changes in the returns to work generated by the pension reform. Change from 
2009/2010 to 2012 and from 2009 to 2010. Vertical bars indicate 95 % point-wise confidence 
intervals. 
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We now turn to a more formal statistical analysis intended to exploit the reform-initiated varia-

tion in incentives across cohorts (within Group 2) to quantify the causal relationship between 

labor supply and work incentives. In general, we expect labor supply incentives to be anything 

but randomly assigned, as persons with different wage levels are likely to differ systematically 

along other dimensions as well, such as health status, motivation, job characteristics, and valua-

tion of leisure. Hence, in order to facilitate estimation of the causal relationship between work 

incentives and labor supply, we need to isolate the random-assignment-like variation generated 

by the reform. We do this by estimating regressions where we not only include the actual work 

incentive as the central explanatory variable, but also add in the corresponding hypothetical pre-

reform and post-reform work incentives. The basic idea is that while the spurious correlations 

between labor supply and pre and post-reform work incentives should be the same before and 

after the reform, the causal effect should shift toward the incentives actually applying. Hence, by 

studying changes in the correlation patterns from before to after the reform, we can trace out the 

causal effects. More specifically, we set up regression models that link labor market outcomes 

directly to the economic returns to work for the members of Group 2: 

 ' ,A O N
i i i i iy λ ϕ δ γ ε= + ∆ + ∆ + ∆ +ix  (2) 

where ( , , )A O N
i i i∆ ∆ ∆ are individual i’s net economic returns to work (to be specified more precise-

ly below) as they actually apply ( )A
i∆ and as they would have applied under the old ( )O

i∆ and 

new ( )N
i∆ pension systems, respectively. The vector of control variables ix  again includes gen-

der, education (nine fields and eight levels), country of origin for immigrants (five regions), la-

bor earnings at age 58, 59 and 60, and – in some specifications – cohort dummy variables. 

The coefficient of interest is ϕ , which represents the causal effect of the work incentive on the 

outcome variable yi. Now, if we let Ri be a reform dummy (a variable equal to one for the cohort 

affected by the reform and zero otherwise) we clearly have that (1 ) ;A N O
i i i i iR R∆ = ∆ + − ∆ hence 

Equation (1) can also be written ( ) ( )' (1 ) O N
i i i i i iy R Rλ δ ϕ γ ϕ ε= + + − ∆ + + ∆ +ix , which high-

lights that the causal effect ϕ  is identified by the “extra” correlations that arise in the periods in 

which the two respective incentive variables actually apply. If the vector of individual covariates 

ix  includes cohort/time dummy variables (obviously also incorporating the reform-dummy Ri), it 
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is only the idiosyncratic changes in work incentives that identify the effects of interest; hence the 

source of identification become orthogonal to the one used to identify the group-specific shifts in 

the previous subsection. However, since the reform involved a considerable improvement in 

work incentives for all the members of Group 2, it is clear that we then also “throw away” much 

of the information content in the data. If the vector of covariates does not include cohort/time 

dummy variables, on the other hand, we obtain valid estimates of ϕ  only under the assumption 

that no other unaccounted for factors shifted labor supply at age 63 from the 1946-1947 to the 

1949 cohort (conditional on all the covariates included in ix ).  

We focus on two outcomes in this analysis; i.e., the level of annual labor earnings and employ-

ment. We also restrict attention to those who worked close to full time at age 60 (dropping 398 

observations with earnings below $50,000 at age 60).  For annual earnings at age 63, we assume 

a linear relationship between the gross earnings level and the size of the net economic gain asso-

ciated with continue working at the level recorded at age 60.9 This relationship captures a com-

bination of differences in labor supply responses (employment and/or hours) and differences in 

the earnings-consequences of given labor supply changes. For the employment outcome, we as-

sume a linear relationship between the dichotomous employment indicator and the gain associat-

ed with continue working relative to the earnings level recorded at age 60.10  

The estimation results are presented in Table 6. Whereas Column I report results for the models 

where we impose the restriction of a stable economic environment apart from the reform (no 

cohort dummy variables), Column II reports results for the models where we include cohort/time 

dummy variables, essentially isolating the “idiosyncratic” part of the reform-generated incentives 

differences; i.e., the part that is orthogonal to both the hypothetical levels of pre- and post-reform 

incentives and to the cohort dummy variables. The standard errors increase a lot from the first to 

the second of these identification strategies, reflecting the modest degree of idiosyncratic varia-

tion. The explanation for this can be seen in Figure 2, panel (b), which illustrates the high corre-

                                                 
9 Note that it is difficult to estimate this equation in a log-linear form, since the net gain from working un-

der the old pension system sometimes was negative ( 0O

i∆ < ), and also since the outcome in many cases takes the 
value of zero. 

10 A logit specification yields similar results as those presented below. 
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lation between new and old work incentives and thus the little variation that can be expected to 

remain when the average levels differences are controlled for through cohort dummy variables.  

Our point estimates for the gross earnings effect indicate that if the net annual returns to contin-

ued employment (with labor supply as at age 60) increases by, say, $1000, actual gross earnings 

increases by around $500-650, ceteris paribus. For the employment outcome, we find that if the 

gain increases by, say, 10 % of initial (age 60) earnings, the employment probability increases by 

around 2.4-3.5 percentage points. As shown by the implied reform effects reported in brackets, 

the estimates are consistent with the findings reported in the previous subsection. 

Table 6. Estimated impact on annual earnings and employment at age 63 of the economic returns to work. 
Standard errors in parentheses. Implied average reform effects in brackets, measured in US$ or probabilities. 
95 % confidence intervals for implied overall reform effects in brackets. 

  
I 

Without cohort  
dummy variables 

II 
With cohort dummy  

variables 

 
Impact on annual gross labor earnings of a marginal 
increase in the annual net returns to work  

 

 
0.531*** 
(0.023) 

[$13,732 , $16,289] 
 

 
0.665** 
(0.257) 

[$4,558 , $33,028] 
 

Impact on employment probability of a marginal in-
crease in the annual net returns to work relative to the 
age 60 earnings level 

 
0.347*** 
(0.018) 

[0.10 , 0.12] 

0.242*** 
(0.064) 

[0.04 , 0.12] 
 
Cohort/time dummies included   

No 
 

Yes 
Number of observations (N)  22,995 22,995 

Note: The sample includes individuals working in the year they are 60 in the birth cohorts 1946-1947 and 1949, with 
age-60 earnings above $50,000. Implied reform effects are computed by multiplying the estimated effect with the 
average difference in the relevant incentive variable for the affected cohort (between the pre and post reform sys-
tems). The vector of control variables include gender, education (nine fields of study and 8 levels defined by normal 
length of the education), country of origin (Western Europe, Northern America and Oceania; Eastern Europe; Afri-
ca; and South America), and the level of earnings at age 58, 59 and 60. *(**)(***) indicates significance at the 
10(5)(1) percent level. 

 

4. Discussion and concluding remarks 

Like many other countries, Norway entered this century with a pension system considered to be 

fiscally unsustainable in an ageing society. For the majority of workers, the pension system im-

plied a strong incentive to retire fully already at age 62. A consensus had emerged among policy 

makers and stakeholders that mature labor supply needed to be encouraged. Two possible reform 
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avenues were discussed: To increase the earliest access age (leaving annual pension benefits un-

touched) or to remove all disincentives to work while claiming pension benefits (leaving the ac-

cess age untouched). The latter “flexibility approach” implied the removal of earnings tests and 

the introduction of actuarially fair deferral of unclaimed benefit entitlements. It involved no im-

mediate fiscal savings. To the contrary, in the short run it actually entailed extra pension outlays, 

as the direct savings from the earnings test disappeared.  

Norwegian policy makers opted for flexibility as the main early retirement reform strategy. But a 

small minority of workers was also subjected to higher access age, as a new threshold was set on 

the level of pension point accumulation required for early take-up. Furthermore, the parliament 

legislated that in the future, all pension annuities will automatically be adjusted to changes in 

each cohort’s expected longevity. From a political perspective, this pension reform package may 

have appeared more “marketable” than a general rise in the access age, as very few workers ac-

tually lost anything in the short run, whereas most of the expected fiscal savings materialize 

gradually and without the need for new political decisions. And when the pension cuts due to 

longevity adjustments start to bite after some time, workers can decide for themselves whether to 

adapt by accepting lower annual pension or by working more intensively or for longer in order to 

maintain the current benefit level. For the first generation of retirees, the reform actually repre-

sented a significant improvement, as they could take advantage of the new-won possibility of 

working and claiming pension benefits at the same time – at their own choosing.  

The merits of this reform strategy clearly hinges on the magnitudes of the labor supply responses 

it triggers. In this paper, we have examined the immediate labor supply responses for the first 

(fully) affected cohort. Our main finding is that the responses were large. For example, the im-

mediate effect of the removal of the earnings test was to increase annual labor earnings at age 63 

by around $14,700 (25 %). This suggests that the “flexibility approach” is a viable alternative to 

a more strict prescription policy of higher access age. Our results actually indicate that the added 

labor supply effect obtained by also raising the access age is small. Moreover, whereas higher 

access age entails a significant spillover to disability pension programs, no such fiscally adverse 

side-effects are identified for those who were exposed to improved work incentives only. In ad-

dition to help solving fiscal challenges, the flexibility approach has the obvious advantage that it 

fosters social welfare by letting each person decide his/her individual retirement profile in ac-
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cordance with preferences and circumstances. The heterogeneity within retiring cohorts is thus 

recognized.  

Prior to the reform’s implementation, there was a widespread concern that the new flexibility 

primarily would be exploited by well-off workers with comfortable jobs, and that worn-out 

workers with low education, low earnings, and long employment careers would not see contin-

ued work as a realistic (or desirable) alternative. Our analysis concludes that workers with low 

education, long work careers (more than 40 years), and low previous earnings exploited the new 

flexibility option as much as other workers. Flexibility appears to have been a valued system-

attribute in all worker groups. At the same time, poverty among the retirees has effectively been 

prevented by the take-up requirements.  

The results presented in this paper, as well as other recent studies on preceding pension rules 

adjustments in Norway (Hernæs and Jia, 2013; Brinch et al., 2013) point to a more elastic labor 

supply behavior among elderly workers than most of the existing literature indicates. Like all 

country specific studies, these findings probably partly reflect contextual features of the reform 

process, as well as the design of the reform itself. First, the new and improved work incentives 

were forcefully communicated and subject to a lot of media attention. In contrast to what has 

been claimed regarding the deferral scheme in the US, it is highly unlikely that many of the af-

fected workers in Norway misinterpreted the pension deferral scheme as being a pure tax. Our 

results then fit well with the finding of Chan and Stevens (2008) that "... well-informed people 

respond much more than previously thought". Second, but somewhat related, the feature of the 

new early retirement system that allowed the deferral of pension benefits to be decided individu-

ally – independently of the labor supply decision – has probably contributed to prevent such mis-

understandings. Moreover, the opportunity to combine labor earnings and pension benefits at 

will appears to have been highly valued, as a majority of those who decided to continue working 

as before nevertheless chose to start drawing on the pension benefits immediately. And third, the 

Norwegian pension reform was implemented at a time of macroeconomic stability and relatively 

low unemployment. There was a demand for the mature workers, and probably also to some ex-

tent a willingness among employers to allow “attractive” elderly workers to continue with re-

duced hours.  
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Previous empirical evidence indicates that changing established employment patterns among 

elderly persons is at best a slow-moving process, and that stagnant social norms and traditions 

probably play a significant role in offsetting the labor supply effects of incentives-focused pen-

sion reforms. Nevertheless, based on more recent data, we have shown in this paper that trans-

parent, substantial, and successfully communicated improvements in work incentives may con-

stitute a highly effective strategy for increasing mature labor supply. If these results are support-

ed by studies elsewhere, they will have major implications for pension reform designed to in-

crease mature labor force participation. In a rapidly ageing society, it is likely that age-specific 

work-norms are in motion, and, hence are more malleable than ever before. Current population 

dynamics may thus enhance the impact of pension reforms designed to reduce work disincen-

tives for elderly workers.  
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Appendix 

Table A1 presents the main results from Section 3.1 (Table 3) conditioned on employment at age 58 instead of at age 60 (see the note 
to the table for details). 

Table A1. Estimated reform effects, conditional on employment at age 58 (standard errors in parentheses). Birth cohorts 1946, 1947, 1949. 
 Group 1 

Public AFP 
Access to 
early SSP 

 Group 2 
Private AFP 

Access to 
early SSP 

 Group 3 
No AFP 

Access to 
early SSP 

 Group 4 
Public AFP 
No access to 

early SSP 

 Group 5 
Private AFP 
No access to 

early SSP 

 Group 6 
No AFP 

No access to 
early SSP 

Labor earnings ($) 3,648*** 
(460)  11,876*** 

(690)  -3,515*** 
(646)  1,468 

(470)  8,573*** 
(936)  4 

(571) 
Labor market state:            
Employment            
…with similar earnings as age 

58 
0.042*** 
(0.006)  0.081*** 

(0.007)  -0.059*** 
(0.006)  0.022** 

(0.009)  0.113*** 
(0.017)  -0.010 

(0.009) 
…with moderately reduced 

earnings 
0.007 

(0.005)  0.060*** 
(0.006)  0.040*** 

(0.006)  0.013* 
(0.007)  0.057*** 

(0.015)  0.005 
(0.008) 

…with strongly reduced earn-
ings 

-0.023*** 
(0.004)  -0.044*** 

(0.006)  0.008* 
(0.005)  -0.010 

(0.006)  -0.037*** 
(0.014)  0.000 

(0.007) 
Non-employment            

…with disability benefits# -0.008*** 
(0.002)  0.007 

(0.003)  -0.006** 
(0.003)  -0.004 

(0.006)  0.023* 
(0.012)  -0.004 

(0.006) 

…without disability benefits# -0.018*** 
(0.004) 

 -0.098*** 
(0.005) 

 0.017** 
(0.003) 

 -0.022*** 
(0.006) 

 -0.156*** 
(0.013) 

 0.010* 
(0.006) 

            
Number of observations (N) 28,409  22,658  25,212  13,309  3,712  13,132 

Note: Groups are defined by AFP-affiliation and access to early SSP after the reform; see Table 1. “Similar earnings as age 58” is defined as having earnings at 
least as high as 90% of the age 58 level. “Moderately reduced earnings is defined as having earnings between 50 and 90% of the age 58 level, whereas “strongly 
reduced earnings” is defined as having earnings below 50% of the age 58 level, but still above $2000. The vector of control variables include gender, education 
(nine fields of study and 8 levels defined by normal length of the education), country of origin (Western Europe, Northern America and Oceania; Eastern Europe; 
Africa; and South America), and the level of earnings at age 56, 57 and 58. *(**)(***) indicate statistical significant at the 10(5)(1) percent level. 
#Disability benefits include temporary as well as permanent disability insurance claims.    


