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Abstract

Southern FEurope is currently experiencing a double-whammy: high levels of
government debt coupled with a rapidly aging population. Thus, the consolidation of
(pension) budgets seems inevitable. In this paper we examine the short- and long-run
macroeconomic effects of public old-age pension reforms and other fiscal policies
under conditions of population aging. To do so, we calibrate OGRE, a New Keynesian
model with overlapping generations, unemployment and an underground sector to
match annual data on Portugal and Spain. Our main finding is that a retirement-age
increase is the least harmful policy with respect to long-run output. However, we raise
some doubts about the feasibility of implementing this policy.

Keywords: population aging, public old-age pension reforms, pay-as-you-go, fully funded, shadow
economy, informal employment, government debt, New Keynesian model, overlapping generations,
demography, unemployment, retirement age
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1 Motivation and literature

A perennial problem, public debt has again risen to startling heights across Eu-
rope (Figure 1). Indeed, government debt accounts for more than 60 per cent of the
GDP in about half of the countries in Europe. In some countries, for example sev-
eral in southern Europe, it has reached more than 100 per cent of the GDP. Old-age
pensions play a pivotal part in this story (Figure 2).! Pension expenditure accounts
for about 5-10, but often an even greater, per cent of GDP. Hence, more is usu-
ally spent on pensions than on defense, economic affairs, environmental protection,
health or education (1.5, 4.5, 0.8, 7 and 5.1 per cent, respectively).?
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Figure 1: Public debt today (Eurostat)
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Figure 2: Old-age pension spending today (Eurostat)

!Data on Figure 2 shows the sum of public and private old-age pension spending.
2According to Eurostat data.
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Figure 3: Share of elderly people today and 50 years ahead (Eurostat)
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Figure 4: Additional life expectancy at age 65 today and 50 years ahead (OECD)

Looking ahead, the share of old people is projected to increase significantly in the
coming decades (Figure 3). Southern Europe will be especially affected. By 2065,
the proportion of people above age 65 is predicted to rise to 34.7 and 28.4 per cent
from the current 19.8 and 18.2 per cent in Portugal and Spain, respectively. Portugal
will have the second-highest ratio among the European economies (preceded only
by Slovakia). According to our calculations, the burden on working-age people
will increase markedly. Specifically, the old-age dependency ratio will essentially
double. As such, each working person will be supporting 0.6 old people. An expected
longevity boom is the driving factor here (Figure 4); in five decades, sixty-five-year-
olds will live about 5 years longer than they do today.® Meanwhile, the fertility rate
in southern Europe will slightly increase during the period (OECD (2011)).

3Textboxes on chart show the exact change in additional life expectancy at age 65.



As |Gora (2014)| signals, the public old-age pension system originally aimed to
reduce old-age poverty. Technical constraints made it impossible to implement in-
dividualized participation; hence, taxation was used to finance pensions. As such,
most southern European countries have a pay-as-you-go (PAYG) pension system
today. Based on (OECD (2015), we model the Portuguese and the Spanish pension
plans as PAYG, bearing in mind that all countries’ pension systems have both PAYG
and fully funded (FF) elements. Also, the model’s PAYG regime is closer to a “de-
fined benefit scheme”, where pensions are fixed and taxes are allocated accordingly.
The “defined contribution scheme”, where taxes are fixed and then redistributed is
an alternative to the above-noted two models. In practice, most systems blend these
two, World Bank (1994)| gives more detail.

In addition to technical constraints, political convenience figured into the forma-
tion of the pension system: at the time it was introduced, tax rates were relatively
low. Moreover, because life expectancy was lower than it is today, most workers
died before retiring. Thanks to an increase in longevity, however, pension spending
is now increasing. With soaring public debt levels, the task of handling the fiscal
consequences of aging is becoming more urgent every day. Portugal and Spain are
among the countries with the highest public debt levels, and those projected to ex-
perience the most severe aging the coming decades. As such, in this paper we focus
on them.* By doing so, we aim to contribute to the literature on macroeconomic im-
pacts of fiscal consolidation under conditions of population aging.® We study public
old-age pension reforms (the first pillar) and we disregard the second (contributory
forced savings) and third (contributory voluntary savings) pillars; the terminologies
follow World Bank (1994).

Our calculations are based on OGRE, a dynamic general equilibrium model with
overlapping generations (OLG), unemployment and an underground® sector, mean-
ing both tax evasion and a lower level of regulation” which was presented in Baksa
and Munkacsi (2016).

“In the body of the paper we mainly study Portugal, because it is the country projected to
have the second-highest old-age dependency ratio by 2065 in Europe. We investigate Spain in the
Appendix. We do not examine Italy because it implemented a pension-regime switch in 2011.

5Other streams of the literature are equally important. Some investigate the political feasibility
of such reforms or review optimal pension policies. Examples include, |Conesa and Krueger (1999),
Galasso (2008), [Heijdra and Romp (2009) or [Beetsma et al. (2013). Regarding the impacts of a
retirement-age increase on inequality, we might mention Baker and Rosnick (2012) Our model is
a closed economy, while several studies examine international spillovers (see), for instance [Borsch-
Supan et al. (2006), [Razin and Sadka (1999), [Storesletten (2000)|or|Adema et al. (2009)). Fertility
is exogenous in our paper (see footnote 29 on endogenous fertility and pensions). Lastly, we do not
seek to study the effects of reducing the share of the informal economy. While that is a relevant
question, it is beyond the scope of our paper.

5We use the terms “shadow”, “informal”, “underground” and “unofficial” interchangeably.

"As |Schneider (2012) (on page 6) claims: “The shadow economy includes all market-based
legal production of goods and services that are deliberately concealed from public authorities for
the following reasons: 1. to avoid payment of income, value added or other taxes, 2. to avoid
payment of social security contributions, 3. to avoid having to meet certain legal labor market
standards, such as minimum wages, maximum working hours, safety standards, etc., and 4. to avoid
complying with certain administrative obligations, such as completing statistical questionnaires or
other administrative forms.”



Both unemployment and the shadow economy are sizable in southern Europe.
Unemployment is especially high in Spain, around 16 per cent, but it is also sig-
nificant in Portugal (9.2 percent).® As regards informality, it is present in many
developed as well as emerging countries. Specifically, 23 and 22.5 per cent of output
is in the shadow in Portugal and Spain.”

OGRE’s main novelty is the inclusion of an underground sector into a Gertler-
type (Blanchard-Yaari-type)!® OLG model. We know of only one classical OLG
model that takes into account informality, namely, the two-period model presented
in [Keuschnigg et al. (2013).!' Research on informality in related literatures is also
sparse .'2 As such, OGRE fills a major lacuna in the literature. Also, OGRE is
among only a handful of models with unemployment'® and besides Berger et al.
(2009) the only Gertler-type OLG model of which we are aware that takes into

account unemployment.'4

Moreover, to the best of our knowledge, with the exception of Fehr (2000), |Kilpo-
nen et al. (2006), Diaz-Gimenez and Diaz-Saavedra (2009), Keuschnigg et al. (2013)
and Goraus et al. (2014)[®) the macroeconomic impacts of a retirement-age increase
have been neglected in the literature. Instead, social security contribution rates and
pension-wage replacement rates have garnered the lion’s share of scholarly attention.
This is rather surprising, as according to|OECD (2012)|28 out of 34 OECD countries
are planning - or have already started - to raise the retirement age. Southern Euro-
pean countries, in particular, took several steps in the past few years to make their
pensions systems more sustainable (OECD (2015))). Portugal underwent a pension
reform in 2007 and then again in 2010. As a result, the official retirement age went
up to 65 years in 2014, 66 years in 2015 and 67 years in 2029. Spain experienced
a pension reform in 2011; the official retirement age will be 67 years in 2027, com-
pared to 65 years today. Crucially, none of the studies that investigate the impacts
of pension reform compare these impacts with those of other fiscal policies. We, by
contrast, take a more comprehensive view of retirement age policy, comparing the
impacts of pension reform with those of other public policies and thus contributing
further to the literature.

Additionally, we investigate pension-regime switches, even though they are rare in
practice (examples are Columbia, Poland and Hungary; although in the latter two
countries implementation was not finalized), because the incentives of workers only

8See Table 3, data source is Eurostat, between 1995 and 2014.

9See Table 2 on page 454 in |Schneider et al. (2010).

10See Blanchard (1985), [Yaari (1965) and |Gertler (1999).

HTwo empirical papers (Kumler et al. (2013), Mao et al. (2013)) study the impacts of pension
reforms on the underground sector.

12T the best of our knowledge, |Charlot et al. (2011), |/Anand and Khera (2016) and Munkacsi
and Saxegaard (2016)| are the only quantitative models to study the macroeconomic impacts of
deregulation policies with informality, while Thrig and Moe (2004)|and [Pappa et al. (2015) are the
only papers that consider the impacts of fiscal consolidation with informality. Additionally, Batini
et al. (2011)| explore optimal monetary policy while taking a shadow sector into account.

HSee [Baksa and Munkacsi (2016)| for a detailed review.

MBerger et al. (2009)|is based on (Grafenhofer et al. (2006) and [Jaag et al. (2007).

150nly impacts on output are investigated, but not those on unemployment in Kilponen et al.
(2006)| and |Goraus et al. (2014)L



change if we move towards an FF plan. Also, it is crucial to compare the impacts
of the same policies in the two regimes in order to see not only the consequences of
introducing a fully funded regime but also those of fiscal policies in the fully funded
regime.

Our main finding is that under conditions of population aging, the long-run GDP
is reduced by the smallest amount if the retirement age is increased. In general, fol-
lowing any policy, the major GDP loss occurs over the medium-term. The opposite
is true for unemployment: in the long run it is stable (excepting labor income tax
policies) but in the short run it often increases.

Regarding the two pension regimes, we conclude that differences in the macroe-
conomic reactions are significant. This is especially true for labor income taxes and
in the long run, but following other policies and in the short run, too, one finds
significant differences.

Furthermore, as concerns the pension-regime switch, in the long run, informality
declines, both in terms of output and employment. At the same time, there is a
crucial cost over the transition, namely, a temporary but sharp drop in the pension-
wage replacement rate.

Finally, we identify several policy-related concerns. To neutralize the negative
fiscal impacts of the projected aging in Portugal (i.e., a 33 pp increase in the old-age
dependency ratio by 2065 according to Eurostat), the retirement age should be raised
by 2.1 years. The effective retirement age in Portugal is already quite high compared
to other countries (67 years); thus, the fiscal space is narrow. Still, it seems feasible
to implement this policy given the current and projected Portuguese life expectancy.
However, the feasibility of this policy is reduced by the loose connection between
statutory and effective retirement ages, which seems to be explained by employee
incentives.

In the next section we provide a brief overview of the modeling framework. Then,
we present the process of calibration and evaluate the model’s performance in match-
ing the data. Later, we describe our findings on Portugal: long- and short-run
impacts i) in a PAYG regime; ii) with PAYG and FF plans; and iii) with a pension-
regime switch. We close with a discussion of the feasibility of policy implementation.
The Appendix provides evidence for the robustness of the Portuguese calibration,
some additional results on Portugal and results on Spain.

2 Model

Our calculations are based on OGRE!®, a dynamic general equilibrium (DGE)
model with overlapping generations (OLG) and demography by |Gertler (1999) (based
on Blanchard (1985) and [Yaari (1965))), unemployment and wage bargaining follow-
ing [Blanchard and Gali (2010)}, price stickiness a la Rotemberg (1982) and a shadow

IS QGRE stands for Overlapping Generations and Retirement.



economy. The model is presented in detail in [Baksa and Munkacsi (2016); here, we
only provide a brief overview of it.

OGRE’s main novelty is the inclusion of informality in an OLG framework. This
means both tax evasion and a lower level of regulation, following |Williamson (1975).
Moreover, it is the first Blanchar-Yaari-type model to take into account unemploy-
ment.

Considering the OLG setup in more detail, we distinguish two cohorts. The young
(the workers) either work and pay labor income taxes or are unemployed and receive
unemployment benefits from the government. The old (the retired) do not work,
but receive public old-age pensions.!”

Population is not constant over time; young people are born and old people pass
away with some probability. Also, young people retire with a given probability.

There are two types of firms. Physical capital producers invest and provide phys-
ical capital for goods producers. The latter also hire labor of young households and
produce a good which is either consumed by the households or purchased by the
government (only formal sector goods) or used for capital production. All goods-
producing firms pay an extra cost of hiring and bargain over wages with the workers.
Furthermore, they are monopolistically competitive and set the price level.

With regard to informality, workers can be employed by formal- or by informal-
sector firms. Taxes are avoided in the informal labor and goods markets. Specifically,
i) labor income (both employee and employer) is only taxed in the formal sector;
and ii) value-added taxes are only paid for goods purchased from formal sector-
producers. Another major difference between the two sectors is that the formal
sector is more regulated than the informal one; that is, in the former, formal labor
and product market rigidities are higher.

The fiscal sector is rich; public revenues are labor income taxes (personal income
taxes, employee and employer social security contributions), value-added taxes, and
the government finances government consumption, unemployment benefits and old-
age pensions. Two pension plans are distinguished. In a pay-as-you-go plan, those
who just retired receive a pension benefit which is based on their previous wage
stream and a pension-wage replacement rate. In a fully funded regime, however,
each worker has a separate account and the savings on that account are used to
finance the account owner’s future pensions.

3 Calibration for Portugal

Calibration is based on yearly data on Portugal since 1995.1® Steady-state pa-
rameters are summarized in Table 1. We aim to match the model with the data;

"The terms “young” and “worker”, and “old” and “retired” are used interchangeably.
180r later, if there is no data back to 1995; calibration for Spain is available in the Appendix.
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specifically, household consumption and private investment great ratios, level of un-
employment, share of informality in output and employment, and share of public
old-age pension spending in GDP.

Regarding data on the expenditure side of the budget, the government consump-
tion expenditure!® to GDP ratio is 18.5 per cent, the share of unemployment benefits
expenditure in GDP is 1.1 per cent and the gross pension-wage replacement rate is
set such that the public (old-age) pension spending to GDP ratio matches the data
counterpart as closely as possible.

As regards the revenue side of the budget, all tax rates are endogenously cali-
brated by fixing the relevant tax revenue shares in GDP, rather than the tax rates
themselves. Although the fiscal side of our model is quite rich, it is still less rich
than the budget itself. Hence, only effective tax rates are considered. As a share
of GDP, the value-added tax revenue is 8.0, the personal income tax and employee
social security contributions revenue is 8.5, and the employer social security con-
tribution revenue is 4.6 per cent, respectively. Also, the government debt-to-GDP
ratio is 75.5 per cent.

As a next step, the formal and informal labor markets are characterized by several
frictions: firing probabilities, hiring costs and bargaining powers of workers. The
formal dismissal rate is calculated by the authors based on Eurostat’s Labour Force
Survey (LFS) data on labor flows. As a result, 13.6 per cent of the workers are
dismissed in the formal sector each year; we assume the informal dismissal rate to
be twice as high as that. Then, we set the hiring costs such that we match data
on unemployment. Furthermore, the formal bargaining power of workers is the
standard 0.5, while the informal value is assumed to be half of that.

Lastly, as regards demographics, first, we calculate the size of each cohort, based
on Eurostat data. Then, using the demographic equations described in |[Baksa and
Munkacsi (2016), we calibrate the transition probabilities: the fertility rate, the
mortality rate and the probability of retirement. We do this because we want to
ensure that our demographic equations are consistent with the demographic param-
eters. For Portugal, people between 20 and the effective retirement age (67 in 2014
according to OECD data) are considered to be young, while those who are at the
effective retirement age or older are old.?"

Later we check the robustness of our results with respect to the assumptions
we made, and find that our results are highly robust. Details are provided in the
Appendix.

Dynamic parameters are based on other studies and are in the range of usual
values of the literature (Table 2).

YFollowing SNA notation, this includes P3S13 final consumption expenditure of general govern-
ment, but does not include D63 social transfers in kind (mainly education and health expenditure).

20Because we do not incorporate the non-working young, all individuals below 20 are disre-
garded. Also, for Spain the effective retirement age in 2014 is 62.2.
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NAME SIGN | VALUE SOURCE

Inverse of intertemporal elasticity of substitution Y 1 Klyuev-Snudden (2011)
Adjustment cost of physical capital investment O 2.5 Christiano et al. (2005)
Autoregressive parameter of no-pension policies 0.52 |Kliem-Kriwoluzky (2014)
Autoregressive parameter of lump-sum tax policy 0.9

Autoregressive parameter of pension policies 0.99

Autoregressive parameter of pension regime switch 0.95

Rotemberg price adjustment cost 60 Klyuev-Snudden (2011)
Price indexation Yp 0.5

Interest rate smoothing ol 0.343 Klyuev-Snudden (2011)
Reaction to inflation in Taylor rule P 1.483 Klyuev-Snudden (2011)

Table 2: Dynamic parameters

Table 3 presents some empirical stylized facts and their model counterparts. The
(household consumption and private investment) great ratios and the level of un-
employment are particularly well matched.?! We are less successful at matching the
size of the shadow economy in employment (it is a bit overestimated), although the
size of shadow output is well matched. It is important to bear in mind that data on
informality is quite uncertain, as unlike national accounts data, for example, they
are estimates themselves, and different data sources often provide estimates which
are not in line with each other. Finally, the model is also not fully able to replicate
the share of public (old-age) pension spending in the GDP. This is true even though
the data shows total old-age pension spending, while our model only contains public
old-age pension spending (the share of private old-age pension spending is quite low
in southern Europe). On the whole, our model matches the long-run characteristics
of the Portuguese economy well.

Variable (%) Data Data source and year Model with PAYG

Household consumption expenditure 59.9 Eurostat, 1995-2014 50.8
as a share of GDP
Private investment as a share of GDP| 21.5 Eurostat, 1995-2014 21.7
Unemployment rate 9.2 Eurostat, 1995-2014 9.3
Shadow economy as a share of GDP 23.0 Schneider et al. (2010, Table 2) 28.3
Shad h: f

acow cconorrly as a shate 0 36.8 Schneider (2012, Table 4.11) 36.7
employment
(Public) Old-age pension spending as
a share of GDP 8.0 Eurostat, 1995-2012 5.4

Table 3: Evaluating the steady-state calibration for Portugal

2In the Labor Force Survey, those who are unemployed do not work in parallel (not even in
the shadow economy). Hence, we believe that in the survey there is no significant overlap between
the number of unemployed and the number of informally employed people.
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4 Results on Portugal

Population aging is modeled by a decline in the mortality rate; that is, the old-age
dependency ratio gradually increases by 5 percentage points in the next 30 years,
and remains at that level. As a consequence, there are relatively more old people
and relatively fewer young people in the economy. First, a decline in the share of
young generations implies that per capita GDP goes down. Second, the share of
young people’s consumption in total consumption also shrinks and so does the per
capita total consumption. The underlying intuition is that young people consume
less relative to their income as they increase their savings because they know that
they will live longer.

Those who are retired are retired for a longer period; hence, a longevity boom
ceteris paribus increases public old-age pensions. Additionally, the drop in em-
ployment implies a reduction in labor income tax revenue, while a lower level of
consumption is associated with a decline in value-added tax revenue. As a result,
public debt rises, making consolidation necessary for the maintenance of fiscal sus-
tainability.

Several fiscal consolidation policies are investigated (abbreviations used on charts
are in brackets). First, we study an increase in personal income tax and employee
social security contributions (PIT) and an increase in employer social security con-
tributions (Employer SSC). Then, we focus on two pension reforms: a decrease in
the gross pension-wage replacement rate (Repl.) and a decrease in the retirement
probability (Ret. prob.)??; it is a proxy for changing the retirement age. Lastly,
we investigate an increase in the value-added tax revenue (VAT) and a decrease in
government consumption expenditure (GC). As well, we consider an increase in the
net fertility rate (Fert.).

Both long- and short-run macroeconomic outcomes are studied. By long-run we
mean 100 years, which equals the working life span of two generations. The first 10
years are separately detailed because costs and benefits might differ over time.

As a first step we describe the aggregate impacts in a PAYG regime. Then, we
compare those with a FF plan. Finally, we investigate the transition towards a fully
funded plan: both a full and a partial reform are examined, the latter of which
combines PAYG and FF elements (50-50 per cent). Simulations are carried out by
Dynare 4.4.3 and IRIS Toolbox?*, and mean (permanent) deterministic simulations,
moving from the original steady-state to a new long-run equilibrium.

In the next subsections we describe our findings on Portugal; the results on Spain
are shown in the Appendix. Baksa and Munkacsi (2016) provide details as regards
the channels of the model and the role of unemployment and informality in the
framework.

22Meanwhile, the fertility rate changes such that the number of new young people remains
stable. In our paper fertility is exogenous, which simplifies the framework. This assumption is a
reasonable one for developed countries.

Bhttp://iristoolbox.codeplex.com
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4.1 Macroeconomic impacts in a PAYG regime

Table 4 shows the long-run (100-year) impacts, while Figure 5 demonstrates the
short-run (10-year) reactions. The baseline scenario, the drop in the mortality rate
which causes a gradual 5 percentage point increase in the old-age dependency ratio
in the next 30 years, implies that per capita output in the long run goes down by 3.6
per cent, while unemployment stays stable. Also, aging implies a considerable rise
in the government-debt-to-GDP ratio. Thus, the negative fiscal impacts of aging
must be handled; otherwise fiscal sustainability is questionable.

Consolidating the public budget by labor income taxes implies a distortion in la-
bor; namely, unemployment in the long-run significantly goes up. Hence, per capita
consumption and GDP are reduced even more than they are reduced with aging
alone. All other public policies are unemployment-neutral in the long term; thus, all
other public policies result in a lower reduction in per capita private consumption
and GDP than do labor income tax policies.

Specifically, given an aging population, an increase in the retirement age is the
policy which causes the lowest decline in GDP. This is true because raising the
retirement age induces a small increase in output. Additionally, only pension reforms
bring about a neutral impact on informality; all other policies raise the size of the
shadow economy, especially as regards underground employment. Nonetheless, it is
important to note that, for example, the VAT rate must go up by 5.6 pp to induce
that effect, while [Ihrig and Moe (2004) conclude that even small tax reductions
considerably lower informal employment.

In the short run, with the exception of a fertility rate policy, we find similar effects
across the policies. However, the size of the short-run impacts differs from that of
the relevant long-run outcomes. While per capita GDP considerably declines in the
long-run, in the first 10 years the decline is less severe, around 0.2-0.3 per cent only.
This means that most of the GDP loss happens over the medium- and long-term.

Regarding unemployment, on the other hand, it goes up more in the short- than
in the long-run (except after a labor income tax hike). In contrast to the GDP, as
concerns informality in employment and output, the vast majority of the, otherwise
smaller, changes materialize immediately after the shock.

On the whole, taking into account both long- and short-term effects, the least
harmful policy, especially for output, is to increase the retirement age level. Below,
however, we raise doubts about the feasibility of this policy.
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Long-run effects of a 5 pp increase in the old-age dependency ratio in a PAYG regime in Portugal

If the government consolidates with

GDP per capita (%)

Share of formal GDP in total GDP

(Yopoint)
No consolidation -3.6 0.4
Personal income tax and employee SSC -6.4 0.7
Employer SSC -5.6 0.6
Pension-wage replacement rate 34 0.4
Retirement probability 2.8 0.3
Value added tax -3.6 -0.2
Government consumption exp./GDP -3.6 -0.2
Fertility rate 0.1 0.0

If the government consolidates with

Total household consumption
per capita (%)

Share of young household consumption
in total consumption (%point)

No consolidation -4.7 2.3
Personal income tax and employee SSC -8.5 -1.4
Employer SSC -1.5 -0.8
Pension-wage replacement rate -4.7 -0.9
Retirement probability -3.9 -0.8
Value added tax -4.9 -0.8
Government consumption exp./GDP -2.8 -0.8
Fertility rate 0.0 1.0
If the government consolidates with Unemployment rate (%opoint) Share of informal employment in fotal
employment (%point)
No consolidation 0.0 0.4
Personal income tax and employee SSC 1.2 0.4
Employer SSC 0.9 0.2
Pension-wage replacement rate -0.1 -0.4
Retirement probability 0.0 -0.3
Value added tax -0.1 0.2
Government consumption exp./GDP -0.1 0.2
Fertility rate 0.0 0.0
If the government consolidates with Gov. dcmgzs;;:;c of GDP Instrument (%point)
No consolidation 96.4 0.0
Personal income tax and employee SSC 1.6 5.5
Employer SSC 1.2 6.2
Pension-wage replacement rate 0.3 2.8
Retirement probability -0.2 -0.04
Value added tax 0.5 5.6
Government consumption exp./GDP 0.4 -0.6
Fertility rate -3.7 -0.2

Table 4: Long-run (100-year) effects of neutralizing the budgetary impact of a 5 pp
increase in the old-age dependency ratio in a PAYG regime in Portugal

16



GDP (%, per capita) Share of formal GDP (p.p. of total)
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Figure 5: Short-run (10-year) effects of neutralizing the budgetary impact of a 5 pp
increase in the old-age dependency ratio in a PAYG regime in Portugal
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4.2 Comparing PAYG and fully funded regimes

We now turn our attention to ways in which the two pension regimes differ.
Along with reforming the current PAYG regime, the fiscal effects of aging might
be managed with a pension-regime switch. We will address this possibility in the
next section. No less important is to understand how the same public policies affect
the macroeconomy within the two regimes, which is the question we consider in the
current section. Table 5 presents the long run, while Figures 6-7 show the short-run
impacts.?*

First, over any time horizon, consolidating the budget with a labor income tax
hike hits the macroeconomy much less negatively with a fully funded regime than
with a pay-as-you-go regime. Moreover, the tax hike required to fill the gap in the
budget due to aging is also smaller in the former plan than in the latter.

Specifically, in the long run, with a PAYG plan, the GDP declines by 6.4 per
cent while with a FF plan it declines by 4.3 per cent. Additionally, unemployment
increases by 0.3 percentage points in a FF regime, but by 1.2 pp in a PAYG regime.
Furthermore, the share of informal employment in total employment goes up by 0.4
pp in a PAYG regime and goes down by 0.1 pp in a FF regime. Although neither
of these two effects is very significant, it is important to notice that the signs are
different. Similarly, the share of young household consumption in total consumption
increases in a FF regime while it decreases in a PAYG regime. Lastly, in a FF regime
it is only necessary to raise the personal income tax rate by only 1.7 pp while a 5.5
pp raise is required in a PAYG regime.

The above divergences can be accounted for by the fact that in an economy with a
fully funded plan, demography and the pension system are independent of one other.
In other words, pensions in a fully funded plan are financed by pensioners’ previous
pension savings and not from the public budget, so aging does not result in a rise
in public pension benefits. Thus, the government would only need to consolidate
the budget as aging implies a decline in tax revenues. This also explains why the
personal income tax rate must be raised by considerably more in a PAYG regime
than in a FF regime (5.5 pp compared to 1.7 pp as described above).

Regarding other policies, the long-run macroeconomic responses to a VAT hike
or a government-consumption cut differ less across the two pension regimes. The
main difference is related to the share of young household’s consumption in total
consumption, which goes up in a FF regime, but goes down in a PAYG regime, as
before. Additionally, total household consumption goes down more in a FF regime
if government consumption is reduced. Finally, the size of the change in the fiscal
instruments is markedly different across the two regimes. For example, the value-
added tax rate must increase by 1.9 percentage points in a FF regime, while in a
PAYG regime a much higher VAT hike (5.6 percentage points) is necessary.

In sum, macroeconomic reactions are dependent upon type of pension regime,
especially if the budget is consolidated by labor income taxes.

24 As the long- and short-run consequences are similar, we focus on the long run.
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Long-run effects of a 5 pp increase in the old-age dependency ratio in Portugal
Share of formal GDP in total GDP

If the government consolidates with GDP per capita (%) (Yepoint)

PAYG FF PAYG FF
No consolidation -3.6 -3.5 0.4 0.4
Personal income tax and employee SSC -6.4 4.3 0.7 0.5
Employer SSC -5.6 - 0.6 -
Pension-wage replacement rate -3.4 - 0.4 -
Retirement probability 2.8 - 0.3 -
Value added tax -3.6 -3.5 -0.2 0.2
Government consumption exp./GDP -3.6 -3.5 -0.2 0.2
Fertility rate 0.1 -0.2 0.0 0.0

Total household consumption |Share of young household consumption in
If the government consolidates with per capita (%) total consumption (%spoint)

PAYG FF PAYG FF
No consolidation 4.7 4.7 -2.3 -0.3
Personal income tax and employee SSC -8.5 -5.8 -1.4 0.0
Employer SSC -7.5 - -0.8 -
Pension-wage replacement rate 4.7 - -0.9 -
Retirement probability -3.9 - 0.8 -
Value added tax 4.9 4.7 -0.8 0.0
Government consumption exp./GDP -2.8 4.0 -0.8 0.0
Fertility rate 0.0 -0.2 1.0 0.7

Share of informal employment in total

I
Unemployment rate (%point) employment (%point)

If the government consolidates with

PAYG FF PAYG FF
No consolidation 0.0 -0.1 -0.4 -0.4
Personal income tax and employee SSC 1.2 03 0.4 -0.1
Employer SSC 0.9 - 0.2 -
Pension-wage replacement rate -0.1 - -0.4 -
Retirement probability 0.0 - 0.3 -
Value added tax -0.1 -0.1 0.2 -0.2
Government consumption exp./GDP -0.1 0.1 0.2 02
Fertility rate 0.0 0.1 0.0 0.0

Gov. debt as a share of GDP Instrument (Y%point)
If the government consolidates with (Yapoint)

PAYG FF PAYG FF
No consolidation 96.4 26.4 0.0 0.0
Personal income tax and employee SSC 1.6 0.5 5.5 1.7
Employer SSC 1.2 - 6.2 -
Pension-wage replacement rate 0.3 - -2.8 -
Retirement probability 0.2 - -0.04 -
Value added tax 0.5 0.2 5.6 19
Government consumption exp./GDP 0.4 0.1 -0.6 0.2
Fertility rate 3.7 -3.6 -0.2 -0.2

Table 5: Long-run (100-year) effects of neutralizing the budgetary impact of a 5 pp
increase in the old-age dependency ratio in Portugal, comparing PAYG and fully
funded regimes
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Figure 6: Short-run (10-year) effects of neutralizing the budgetary impact of a 5
pp increase in the old-age dependency ratio by modifying labor income taxes in
Portugal, comparing PAYG and fully funded regimes
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Figure 7: Short-run (10-year) effects of neutralizing the budgetary impact of a 5
pp increase in the old-age dependency ratio by other fiscal policies in Portugal,
comparing PAYG and fully funded regimes
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4.3 Pension regime switch

As an alternative to reforming the current PAYG regime, a fully funded plan
might be introduced. Two scenarios are distinguished. First, a full reform means
that instead of a PAYG plan a fully funded plan is introduced. Second, a partial
reform is a combination of PAYG and FF elements (50-50 per cent). Beetsma et al.
(2013), for instance, show that a two-tier (PAYG and fully funded) system provides
optimal intergenerational risk-sharing without distorting the labour supply.

As regards the long run (Table 6), if a fully funded regime is introduced, the GDP
goes up; the increase is 1.5 per cent with a full reform and 0.8 per cent with a partial
reform. The reason for this effect is that unemployment goes down, also, the less
productive shadow economy shrinks. Notably, the share of formal GDP goes up by
0.3 pp, while the share of informal employment in total employment goes down by
0.2 pp (with a full reform).

Long-run effects of a switch from PAYG to fully-funded in Portugal

Full reform Partial reform
GDP per capita (%) 1.5 0.8
Share of formal GDP in total GDP (%point) 03 0.1
Unemployment rate (%opoint) -0.4 -0.2
Share of informal employment in total
. -0.2 -0.1

employment (%point)
Total household consumption per capita (%) 0.7 0.4
Share of young household consumption in total

. . 7.9 39
consumption (%point)
Gov. debt as a share of GDP (%point) -0.6 -0.3
Implied replacement rate (%point) -6.3 -0.1

Table 6: Long-run (100-year) effects of a full and a partial (50 per cent) move away
from a PAYG plan towards a fully funded regime in Portugal

In the short term (Figure 8), there are some costs. First of all, the share of formal
output declines and the share of informal employment rises during the first couple of
years after the reform. Hence, it takes some time to achieve the above gain, that is,
before the reduction in informality can materialize. A temporary benefit, however,
is that household consumption goes up.

The main issue, though, is related to the replacement rate. In a FF regime there is
no true replacement rate because individual pension does not depend on the previous
wage stream, but instead on previous pension savings. Nonetheless, we calculate an
implied replacement rate. Although this rate, in the long run, is higher in a FF
regime, in the short run there is a huge drop. Specifically, it goes down by about 25
pp, which is about one-third of the original level. We consider this to be a serious
drawback that casts doubt on the feasibility of this reform. We return to this point
in the last section of the paper.
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Figure 8: Short-run (10-year) effects of a full and a partial (50 per cent) move away
from a PAYG plan towards a fully funded regime in Portugal
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5 Summary and policy discussion

In this paper we studied the macroeconomic impacts of public old-age pension
reforms and other fiscal policies on the negative budgetary consequences of pop-
ulation aging in Portugal and Spain. Our calculations were based on OGRE, an
overlapping generations model that takes into account unemployment and informal-
ity, presented in [Baksa and Munkacsi (2016). Diverging from most of the existing
literature, we investigated the impacts of a retirement-age increase, which we com-
pared with those of other public policies. Moreover, we studied pay-as-you-go and
fully funded regimes, as well as a switch to the latter. The model was calibrated for
Portugal and Spain because these countries are among those with the highest public
debt levels and are also projected to experience nearly the most severe aging in the
coming decades.

Considering both long-run outcomes and transitional dynamics, we concluded
that the “best” way to cope with the negative fiscal impacts of aging is to increase
the retirement age level. Best, in this context, means that this is the policy which
causes the lowest macroeconomic, especially output, losses in the long run.

Specifically, in Portugal, the negative budgetary impacts of the 33 pp old-age
dependency ratio increase projected by Eurostat can be neutralized by a 2.1-year
increase in the effective retirement age level (Table 7). According to the OECD,
the current effective retirement age level is 67 years. Hence, Portuguese workers
should retire at the age of 69.1 in 2065. Thanks to the 2007 and 2010 pension
reforms, the official retirement age will go up to 67 years by 2029. Still, the 69.1
level of retirement age we project is higher, and, it is the effective and not the official
level which we will discuss below.

Portugal Spain
Retirement age increase (years) 2.1 2.5
New effective retirement age (years) 69.1 64.7
Number of people affected by retirement
age increase (thousands) 212.7 978.9
Loss of after retirement-years in 2065
after retirement age increase (%) 9.4 -8.9
Gain in after retirement-years in 2065
compared to 2015 (%) 18.5 10.2

Table 7: Retirement age increase and its consequences in Portugal and Spain

As regards Spain, a larger increase in the retirement age would be necessary (2.5
years) to consolidate the budget?®. Nonetheless, the current effective retirement age
level is lower in Spain than in Portugal. Thus in 2065 the Spanish should retire

25Without a shadow economy a 2.3-year increase is projected by our model, which changes to
2.5-year without a shadow economy and unemployment.

26 As a comparison, Daz-Gimnez-Daz-Saavedra (2009) find that, in Spain, 3 years of retirement-
age increase is necessary to maintain fiscal sustainability.
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at the age of 64.7. However, the number of people affected would be significantly
higher in Spain, as more people live there: almost 1 million, as compared to around
200 thousand in Portugal. Moreover, the current Portuguese effective retirement is
already the highest in Europe (Figure 9).
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2 3 2 8 2 8
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Figure 9: Retirement age levels in Europe in 2014 (OECD)

Having a look at Portuguese life expectancy, it is feasible to raise the effective
retirement age to 69.1 years. This is true because 65-year-old women and men, on
average, will live until 89.1 years in 2065 (OECD (2013))).

Raising the statutory retirement age, however, might not result in a higher (or
high enough) effective retirement age; the evidence is controversial. We can at least
identify some questions pertaining to the successful implementation of this policy.
First, based on cross-sectional data IMF (2014) points out that there is no signif-
icant relation between statutory and effective retirement age levels (Figure 10).%7
Likewise, Fehr et al. (2012) find that in Germany a 2-year increase in the official
retirement age implies a 1-year increase in the effective retirement age. However,
Staubli and Zweimuller (2011) note that a 2.2-year increase in the Austrian early re-
tirement age level significantly reduced retirement, and similar findings are reported
by Atalay and Barrett (2015)| for Australia.

The loose connection between official and effective retirement ages can be un-
derstood in several ways. As regards employees, a recent survey by |Aegon (2014)
reports that “41 per cent of employees are resistant to increasing the official retire-
ment age, taking the view that people are already expected to work long enough”.
In other words, 4 out of 10 people are not willing to work longer even if required to
do so. Also, |Galasso (2008)| shows that, based on Eurobarometer data, 70 per cent
of EU citizens do not want a retirement age increase. Relatedly, Gorry et al. (2015)
find strong evidence that retirement improves both health and life satisfaction.

2"Note that the scatter plot does not show causality, only correlation.
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Figure 2.19. Statutory versus Effective Retirement Ages for
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Source: Organisation for Economic Co-operation and Development.

Note: The black line shows an ordinary least squares (OLS) regression line, and the
grey line is the 45 degree line. People who retire under disability pensions
awarded after age 40 are also represented in effective retirement ages.

Figure 10: Official versus effective retirement age levels (IMF (2014), page 39)

The decision to retire appears to be multi-determined, with both financial and
non-financial considerations figuring into the picture. Taylor and Shore (1995) and
Beehr et al. (2000), for their part, propose the centrality of financial need with
regard to the question of continuing to work. In this vein, note that
alongside the official retirement age level, the decision to retire is influenced by
taxes on continuing work. Taking a different tack, however, , report
that older workers’ satisfaction depends on opportunities to develop skills or recog-
nition. (Calcagno et al. (2016)|show that Italian women who take care of their own
children are willing to pay more to anticipate retirement than women who do not
or men. Furthermore, Brougham and Walsh (2009) find that workers who intend
to retire later report a greater desire for personal development in their position,
describe their work as meaningful, and exercise autonomy in making work decisions.
Additionally, they find that job insecurity seems to push workers into retirement.
Lastly, also adduces evidence that non-financial factors (e.g., whether
or not a worker enjoys going to work, whether or not work interferes with personal
life) trump financial ones in the decision to retire.

A 2.1-year increase in the effective retirement age level would imply that Por-
tuguese people lose 9.4 per cent of their after-retirement time. This might explain
why they would protest such a policy (Table 7). At the same time, if we take into
account increase in life expectancy, the Portuguese would still gain 18.5 per cent of
their lifetime (comparing after-retirement years in 2065 with the higher retirement
age level to after-retirement years in 2015 with the lower retirement age level).?8

280f course, health tends to worsen as people age.
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Turning to the firm side, World Bank (2015) claims that old people are not less
productive than young people.?? Using US data, Munnel et al. (2006) find that
employers are not less willing to employ old people than young people. This is true,
despite the possible negative impact on older persons’ productivity resulting from
how long they might work.

Notably, van Dalen et al. (2015)|found that neither workers nor firms tend to have
particular plans for how to handle the consequences of aging. Workers generally seem
to be unable to foresee the financial implications of a retirement decision. Firms,
for their part, are not much better prepared. The higher the share of old employees
in a given firm, however, the more likely it is that the firm will implement some
age-based strategy. This is particularly true in companies where compensation is
related to seniority or where labor unions wield a large influence.

Alongside raising the retirement age, there might be other ways to deal with the
consequences of aging. Other public policies, for instance, might be implemented.
Yet, these policies decrease output or increase unemployment more than raising the
age of retirement. Alternatively, demographic changes might be called for. Notably,
an increase in the fertility rate could compensate for a decrease in the mortality
rate at a much lower long-run output loss (practically, output stays stable in the
long-run, according to our calculations). However, in the short-run this policy in-
duces the largest increase in unemployment, raising concerns about its feasibility.
Relatedly, according to |(OECD (2011) in southern Europe the fertility rate is pro-
jected to slightly increase in the next decades, making aging a consequence of a
longevity boom, rather than a fertility failure. An investigation of the relation-
ship between pensions and endogenous fertility, however, is beyond the scope of the
present study.3°

Now, looking at the pension regime switch we can conclude that it reduces the
size of the shadow economy. Particularly, in Portugal introducing a fully funded
pension plan implies a 0.2 pp reduction in the share of informal employment in
total employment and a 0.3 pp reduction in the share of underground GDP in total
GDP. At the same time, there is a sharp (about 25 pp) drop in the pension-wage
replacement rate during the transition. While this large drop is only temporary, it
calls into question the feasibility of this policy. Without some additional policy such
as providing transfers for those who face lower pensions, implementation might fail.

29Tt ought to be noted that the research studied those below the age of 64, while in Portugal
the retirement age is higher.

30There is a great deal of research on this. Regarding pensions and fertility, two main (the-
oretical) streams can be distinguished. Barro and Becker (1989) and others argue that there is
a positive relationship while Boldrin and Jones (2002)| and others claim that there is a negative
one. The empirical evidence is also mixed (Hohm (1975), |Cigno (1993), |Cigno and Rosati (1992),
Boldrin et al. (2005), [Wang (2015)| and many others). Specifically, migration and social security
has also been studied by [Razin and Sadka (1999), [Storesletten (2000) and [Kilponen et al. (2006),
among many others.
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Appendix

A Robustness of Portuguese calibration

As discussed in Section 3.1, we made three assumptions when calibrating the
steady state of the model. First, we assumed that the bargaining power of workers
in the informal sector was half that in the formal one. Second, we assumed that
the level of informal firing cost was equal to twice the value of that of the official
economy. Finally, we assumed that all profits minus lump-sum taxes went to the
young.

Table Al shows the long-run (100-year) effects of neutralizing the budgetary im-
pact of a 5 pp increase in the old-age dependency ratio in a PAYG regime in Portugal
in the baseline model and with lower and higher levels of informal bargaining powers
of workers (0.25 and %, respectively). Then, Table A2 shows similar effects when
modifying the informal firing probability by +2.5 pp. Lastly, Table A3 presents the
long-run macroeconomic reactions when only half of the profits and lump-sum taxes

go to the young, and, the other half goes to the old.

We conclude that our results are highly robust with respect to all the above-noted
assumptions.
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Long-run effects of a 5 pp increase in the old-age dependency ratio in Portugal in PAYG regime
Share of formal GDP in total GDP

1 0,
GDP per capita (%) (%point)
Lower Higher Lower Higher
If the government consolidates with informal  informal informal  informal
Baseline bargaining bargaining | Baseline bargaining bargaining
power of  power of power of  power of
workers workers workers workers
No consolidation -3.64 -3.67 -3.67 0.35 0.35 0.35
Personal income tax and employee SSC|  -6.38 -5.70 -5.88 0.67 0.61 0.62
Employer SSC -5.56 -5.15 -5.27 0.60 0.56 0.57
Pension-wage replacement rate -3.42 -3.43 -3.43 0.40 0.39 0.39
Retirement probability -2.83 -2.80 -2.81 0.34 0.33 0.33
Value added tax -3.56 -3.55 -3.55 -0.24 -0.26 -0.26
Government consumption exp./GDP -3.56 -3.55 -3.55 -0.24 -0.26 -0.25
Fertility rate 0.07 0.08 0.08 0.04 0.04 0.04

. Share of young household
Total household consumption per . Xu g hou .
consumption in total consumption

ita (0
capita (%) (%4point)

) . Lower Higher Lower Higher

If the government consolidates with informal  informal informal  informal

Baseline  bargaining bargaining [ Baseline bargaining bargaining

power of  power of power of  power of

workers workers workers workers
No consolidation -4.74 -4.75 -4.75 -2.28 -2.35 -2.32
Personal income tax and employee SSC|  -8.49 -7.61 -7.84 -1.37 -1.32 -1.33
Employer SSC -7.46 -6.92 -7.07 -0.84 -0.84 -0.84
Pension-wage replacement rate -4.65 -4.65 -4.66 -0.86 -0.84 -0.85
Retirement probability -3.88 -3.84 -3.85 -0.75 -0.73 -0.73
Value added tax -4.86 -4.83 -4.83 -0.81 -0.80 -0.80
Government consumption exp./GDP -2.83 -2.74 -2.76 -0.81 -0.79 -0.80
Fertility rate -0.04 -0.03 -0.04 1.04 1.05 1.04

Share of informal employment in

Ui 1 t rate (Yopoint .
nemployment rate (%point) total employment (%point)

Lower Higher Lower Higher
If the government consolidates with informal  informal informal  informal
Baseline  bargaining bargaining | Baseline bargaining bargaining
power of  power of power of  power of
workers workers workers workers
No consolidation -0.02 0.13 0.08 -0.36 -0.38 -0.38
Personal income tax and employee SSC 1.23 0.28 0.58 0.40 0.61 0.55
Employer SSC 0.86 0.23 0.44 0.18 0.36 0.31
Pension-wage replacement rate -0.08 0.10 0.04 -0.40 -0.45 -0.43
Retirement probability -0.05 0.10 0.05 -0.34 -0.37 -0.36
Value added tax -0.06 -0.14 -0.12 0.25 0.27 0.27
Government consumption exp./GDP -0.06 -0.14 -0.12 0.25 0.27 0.26
Fertility rate 0.00 0.01 0.01 -0.03 -0.04 -0.04
Gov. debt as a share of GDP (%point) Instrument (%point)
Lower Higher Lower Higher
If the government consolidates with informal informal informal informal
Baseline bargaining bargaining | Baseline bargaining bargaining
power of  power of power of  power of
workers workers workers workers
No consolidation 96.45 102.53 100.76 0.00 0.00 0.00
Personal income tax and employee SSC 1.55 1.29 1.36 5.47 4.96 5.11
Employer SSC 1.18 1.08 1.11 6.21 5.87 597
Pension-wage replacement rate 0.32 0.33 0.33 -2.80 -2.96 -2.92
Retirement probability -0.20 -0.22 -0.21 -0.04 -0.04 -0.04
Value added tax 0.50 0.52 0.51 5.58 5.75 5.70
Government consumption exp./GDP 0.37 0.38 0.38 -0.57 -0.62 -0.61
Fertility rate -3.73 -3.72 -3.72 -0.20 -0.20 -0.20

Table Al: Long-run (100-year) effects of neutralizing the budgetary impact of a 5
pp increase in the old-age dependency ratio in a PAYG regime in Portugal, com-
paring the baseline scenario with alternative scenarios of lower and higher informal
bargaining powers of workers
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Long-run effects of a 5 pp increase in the old-age dependency ratio in Portugal in PAYG regime

Share of formal GDP in total GDP

DP ita (¢
GDP per capita (%) (%point)
. . Lower Higher Lower Higher
If the government consolidates with . . . .
. informal  informal . informal  informal
Baseline . . Baseline . .
firing firing firing firing
probability probability probability probability

No consolidation -3.64 -3.64 -3.65 0.35 0.35 0.35
Personal income tax and employee SSC -6.38 -6.32 -6.43 0.67 0.66 0.67
Employer SSC -5.56 -5.53 -5.59 0.60 0.60 0.60
Pension-wage replacement rate -3.42 -3.42 -3.42 0.40 0.40 0.40
Retirement probability -2.83 -2.83 -2.83 0.34 0.34 0.34
Value added tax -3.56 -3.56 -3.56 -0.24 -0.24 -0.24
Government consumption exp./GDP -3.56 -3.56 -3.56 -0.24 -0.24 -0.24
Fertility rate 0.07 0.07 0.07 0.04 0.04 0.04

Total household consumption per
capita (%)

Share of young household
consumption in total consumption

(%point)
If the government consolidates with Lower Higher Lower Higher
. informal  informal . informal  informal
Baseline . . Baseline . .
firing firing firing firing
probability probability probability probability

No consolidation -4.74 -4.74 -4.74 -2.28 -2.28 -2.27
Personal income tax and employee SSC -8.49 -8.43 -8.55 -1.37 -1.37 -1.37
Employer SSC -7.46 -7.42 -7.49 -0.84 -0.85 -0.84
Pension-wage replacement rate -4.65 -4.66 -4.65 -0.86 -0.86 -0.86
Retirement probability -3.88 -3.88 -3.88 -0.75 -0.75 -0.75
Value added tax -4.86 -4.86 -4.85 -0.81 -0.81 -0.81
Government consumption exp./GDP -2.83 -2.83 -2.83 -0.81 -0.81 -0.81
Fertility rate -0.04 -0.04 -0.04 1.04 1.04 1.04

Unemployment rate (Yopoint)

Share of informal employment in
total employment (%opoint)

If the government consolidates with .Lower -ngher . Lower -ngher
. informal  informal . informal  informal
Baseline . . Baseline . .
firing firing firing firing
probability probability probability probability
No consolidation -0.02 -0.01 -0.02 -0.36 -0.36 -0.36
Personal income tax and employee SSC 1.23 1.14 1.32 0.40 0.43 0.36
Employer SSC 0.86 0.80 0.92 0.18 0.21 0.15
Pension-wage replacement rate -0.08 -0.07 -0.09 -0.40 -0.40 -0.39
Retirement probability -0.05 -0.04 -0.05 -0.34 -0.34 -0.33
Value added tax -0.06 -0.06 -0.06 0.25 0.25 0.25
Government consumption exp./GDP -0.06 -0.06 -0.06 0.25 0.25 0.25
Fertility rate 0.00 0.00 0.00 -0.03 -0.03 -0.03
Gov. debt as a share of GDP Instrument (Y%point)
(%point)
Lower Higher Lower Higher
If the government consolidates with inf | informal informal  informal
Baseline o@a . Baseline . .
firing firing firing firing
probability probability probability probability

No consolidation 96.45 96.60 96.29 0.00 0.00 0.00
Personal income tax and employee SSC 1.55 1.53 1.58 5.47 5.42 5.52
Employer SSC 1.18 1.17 1.19 6.21 6.17 6.25
Pension-wage replacement rate 0.32 0.32 0.32 -2.80 -2.80 -2.80
Retirement probability -0.20 -0.20 -0.20 -0.04 -0.04 -0.04
Value added tax 0.50 0.50 0.50 5.58 5.58 5.57
Government consumption exp./GDP 0.37 0.37 0.37 -0.57 -0.57 -0.57
Fertility rate -3.73 -3.73 -3.73 -0.20 -0.20 -0.20
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Table A2: Long-run (100-year) effects of neutralizing the budgetary impact of a 5 pp
increase in the old-age dependency ratio in a PAYG regime in Portugal, comparing
the baseline scenario with alternative scenarios of lower and higher informal firing
probabilities



Long-run effects of a 5 pp increase in the old-age dependency ratio in Portugal in PAYG regime
Share of formal GDP in total

GDP per capita (%)

GDP (%point)
. . Lower fraction Lower fraction
If the government consolidates with . of profits and ' of profits and
Baseline Baseline
lump-sum taxes lump-sum taxes
to the young to the young
No consolidation -3.64 -3.66 0.35 0.35
Personal income tax and employee SSC -6.38 -6.41 0.67 0.68
Employer SSC -5.56 -5.57 0.60 0.61
Pension-wage replacement rate -3.42 -3.41 0.40 0.40
Retirement probability -2.83 -2.81 0.34 0.35
Value added tax -3.56 -3.52 -0.24 -0.22
Government consumption exp./GDP -3.56 -3.52 -0.24 -0.22
Fertility rate 0.07 0.20 0.04 0.05

Share of young household

Total household consumption per L
consumption in total

1 0,
capita (%) consumption (%point)
If the government consolidates with Lower fraction Lower fraction
. of profits and . of profits and
Baseline Baseline
lump-sum taxes lump-sum taxes
to the young to the young
No consolidation -4.74 -4.75 -2.28 -2.51
Personal income tax and employee SSC -8.49 -8.54 -1.37 -1.71
Employer SSC -7.46 -7.48 -0.84 -1.16
Pension-wage replacement rate -4.65 -4.65 -0.86 -1.08
Retirement probability -3.88 -3.89 -0.75 -0.94
Value added tax -4.86 -4.83 -0.81 -0.78
Government consumption exp./GDP -2.83 -2.86 -0.81 -0.78
Fertility rate -0.04 0.04 1.04 1.00

Share of informal employment in

Ui 1 t rate (Yopoint
nemployment rate (%point) total employment (%point)

. . Lower fraction Lower fraction
If the government consolidates with
. of profits and . of profits and
Baseline Baseline
lump-sum taxes lump-sum taxes
to the young to the young
No consolidation -0.02 -0.01 -0.36 -0.36
Personal income tax and employee SSC 1.23 1.26 0.40 0.39
Employer SSC 0.86 0.87 0.18 0.17
Pension-wage replacement rate -0.08 -0.08 -0.40 -0.40
Retirement probability -0.05 -0.06 -0.34 -0.34
Value added tax -0.06 -0.07 0.25 0.23
Government consumption exp./GDP -0.06 -0.07 0.25 0.23
Fertility rate 0.00 -0.04 -0.03 -0.05
Gov. debt as a share of GDP o)
(%point) Instrument (%point)
. . Lower fraction Lower fraction
If the government consolidates with ' of profits and ' of profits and
Baseline Baseline
lump-sum taxes lump-sum taxes
to the young to the young
No consolidation 96.45 104.59 0.00 0.00
Personal income tax and employee SSC 1.55 1.61 5.47 5.49
Employer SSC 1.18 1.21 6.21 6.20
Pension-wage replacement rate 0.32 0.34 -2.80 -2.77
Retirement probability -0.20 -0.19 -0.04 -0.04
Value added tax 0.50 0.50 5.58 5.43
Government consumption exp./GDP 0.37 0.37 -0.57 -0.54
Fertility rate -3.73 -3.78 -0.20 -0.20

Table A3: Long-run (100-year) effects of neutralizing the budgetary impact of a 5 pp
increase in the old-age dependency ratio in a PAYG regime in Portugal, comparing
the baseline scenario with an alternative scenario of a lower fraction of profits and
lump-sum taxes to the young
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Table A4: Steady-state parameters for Spain
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Variable (%) Data Data source and year Model with PAYG

Household consumption expenditure 573 Eurostat, 1995-2014 574
as a share of GDP
Private investment as a share of GDP| 24.7 Eurostat, 1995-2014 24.6
Unemployment rate 15.9 Eurostat, 1995-2014 15.8
Shadow economy as a share of GDP 15.9 Schneider et al. (2010, Table 2) 28.9
Shad h f

ACOW ceconotny as a shate o 415 Schneider (2012, Table 4.11) 40.8
employment
(Public) Old-age pension spending as 6.4 Eurostat, 1995-2012 49

a share of GDP

Table A5: Evaluating the steady-state calibration for Spain
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Long-run effects of a 5 pp increase in the old-age dependency ratio in a PAYG regime in Spain
Share of formal GDP in total GDP

If the government consolidates with GDP per capita (%) .
(Yopoint)

No consolidation -3.3 0.4
Personal income tax and employee SSC -9.0 1.0
Employer SSC -6.8 0.8
Pension-wage replacement rate -3.1 0.4
Retirement probability -2.5 0.3
Value added tax -3.3 -0.2
Government consumption exp./GDP -3.3 -0.2
Fertility rate 0.1 0.0

If the government consolidates with Total householn?l consumption Sha.n? of young houscl.lold consymption

per capita (%) in total consumption (%epoint)

No consolidation -4.4 -1.4
Personal income tax and employee SSC -12.0 -1.3
Employer SSC -9.1 -0.5
Pension-wage replacement rate -4.3 -0.5
Retirement probability -3.5 -0.5
Value added tax -4.5 -0.5
Government consumption exp./GDP -2.7 -0.5
Fertility rate -0.1 0.9

If the government consolidates with Unemployment rate (Yopoint) Share of informal cmployn.lent in total

employment (%point)

No consolidation -0.1 -0.4
Personal income tax and employee SSC 34 0.4
Employer SSC 2.0 0.1
Pension-wage replacement rate -0.1 -0.4
Retirement probability -0.1 -0.3
Value added tax -0.1 0.2
Government consumption exp./GDP -0.1 0.2
Fertility rate 0.0 0.0

If the government consolidates with Gov. debt 3 2 slhare of GDP Instrument (%epoint)

(Yopoint)

No consolidation 61.8 0.0
Personal income tax and employee SSC 2.7 8.5
Employer SSC 1.6 9.7
Pension-wage replacement rate 0.2 -2.8
Retirement probability -0.1 -0.03
Value added tax 0.4 53
Government consumption exp./GDP 0.3 -0.5
Fertility rate -2.3 -0.1

Table A6: Long-run (100-year) effects of neutralizing the budgetary impact of a 5
pp increase in the old-age dependency ratio in a PAYG regime in Spain
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GDP (%, per capita) Share of formal GDP (p.p. of total)

0.2

0.4

Figure Al: Short-run (10-year) effects of neutralizing the budgetary impact of a 5
pp increase in the old-age dependency ratio in a PAYG regime in Spain
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Long-run effects of a S pp increase in the old-age dependency ratio in Spain
Share of formal GDP in total GDP

GDP per capita (%)

If the government consolidates with (Ypoint)

PAYG FF PAYG FF
No consolidation -3.3 -3.2 0.4 0.4
Personal income tax and employee SSC 9.0 4.3 1.0 0.5
Employer SSC -6.8 - 0.8 -
Pension-wage replacement rate -3.1 - 0.4 -
Retirement probability -2.5 - 0.3 -
Value added tax -3.3 -3.2 -0.2 0.2
Government consumption exp./GDP -3.3 3.2 0.2 0.2
Fertility rate 0.1 -0.3 0.0 0.0

Total household consumption |Share of young household consumption in
If the government consolidates with per capita (%) total consumption (Yopoint)

PAYG FF PAYG FF
No consolidation 4.4 4.3 -1.4 -0.1
Personal income tax and employee SSC -12.0 -5.8 -1.3 0.1
Employer SSC 9.1 - -0.5 -
Pension-wage replacement rate 4.3 - 0.5 -
Retirement probability -3.5 - 0.5 -
Value added tax 4.5 4.4 -0.5 0.1
Government consumption exp./GDP -2.7 3.8 0.5 0.1
Fertility rate -0.1 -0.3 0.9 0.5

Share of informal employment in total

S
Unemployment rate (%point) employment (%point)

If the government consolidates with

PAYG FF PAYG FF
No consolidation -0.1 -0.1 0.4 0.4
Personal income tax and employee SSC 3.4 0.5 0.4 0.2
Employer SSC 2.0 - 0.1 -
Pension-wage replacement rate -0.1 - 0.4 -
Retirement probability 0.1 - 0.3 -
Value added tax -0.1 0.1 0.2 -0.2
Government consumption exp./GDP -0.1 -0.1 0.2 -0.2
Fertility rate 0.0 0.1 0.0 0.0

Gov. debt as a share of GDP Instrument (Y%point)
If the government consolidates with (%opoint)

PAYG FF PAYG FF
No consolidation 61.8 15.7 0.0 0.0
Personal income tax and employee SSC 2.7 0.5 8.5 1.8
Employer SSC 1.6 - 9.7 -
Pension-wage replacement rate 0.2 - -2.8 -
Retirement probability -0.1 - -0.03 -
Value added tax 0.4 0.1 53 1.6
Government consumption exp./GDP 0.3 0.1 0.5 0.2
Fertility rate -2.3 2.2 -0.1 -0.1

Table A7: Long-run (100-year) effects of neutralizing the budgetary impact of a 5
pp increase in the old-age dependency ratio in Spain, comparing PAYG and fully
funded regimes
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GDP (%, per capita) Share of formal GDP (p.p. of total)
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Figure A2: Short-run (10-year) effects of neutralizing the budgetary impact of a
5 pp increase in the old-age dependency ratio by modifying labor income taxes in
Spain, comparing PAYG and fully-funded regimes
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GDP (%, per capita) Share of formal GDP (p.p. of total)
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Figure A3: Short-run (10-year) effects of neutralizing the budgetary impact of a
5 pp increase in the old-age dependency ratio with other fiscal policies in Spain,
comparing PAYG and fully funded regimes
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Long-run effects of a switch from PAYG to fully-funded in Spain
Full reform  Partial reform

GDP per capita (%) 22 1.2
Share of formal GDP in total GDP (%point) 0.3 0.2
Unemployment rate (%opoint) -0.8 -0.4
Share of informal employment in total
. -0.2 -0.1

employment (%point)
Total household consumption per capita (%) 1.3 0.7
Share of young household consumption in total

. . 7.6 3.7
consumption (%point)
Gov. debt as a share of GDP (%point) 0.3 -0.2
Implied replacement rate (%point) -1.2 33

Table A8: Long-run (100-year) effects of a full and a partial (50 per cent) move
away from a PAYG plan towards a fully funded regime in Spain
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Figure A4: Short-run (10-year) effects of a full and a partial (50 per cent) move
away from a PAYG plan towards a fully funded regime in Spain
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