~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics ' '

Schon, Matthias

Conference Paper
Demographic change and the German current account
surplus

Beitrdge zur Jahrestagung des Vereins fur Socialpolitik 2019: 30 Jahre Mauerfall - Demokratie
und Marktwirtschaft - Session: Public Economics - Pensions and Savings, No. B10-V2

Provided in Cooperation with:
Verein fur Socialpolitik / German Economic Association

Suggested Citation: Schén, Matthias (2019) : Demographic change and the German current
account surplus, Beitrage zur Jahrestagung des Vereins fur Socialpolitik 2019: 30 Jahre Mauerfall -
Demokratie und Marktwirtschaft - Session: Public Economics - Pensions and Savings, No. B10-V2,
ZBW - Leibniz-Informationszentrum Wirtschaft, Kiel, Hamburg

This Version is available at:
https://hdl.handle.net/10419/203527

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

Mitglied der

WWW.ECONSTOR.EU é@“}


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/203527
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

Demographic Change and the German Current Account

Surplus*

Matthias Schon'

February 18, 2019

Preliminary Version

Abstract

This paper analyses whether the severe demographic change in Germany causes its
high current account surpluses. An ageing population both increases the supply and
lowers demand of capital in an economy. Due to a longer life span individuals save more.
Fewer workers reduce the optimal capital stock. In addition, there are positive or negative
effects on (net) foreign assets depending on how existing public pay as you go pension
systems adjust in an ageing society. According to a two region model with endogenous
savings, labour supply and a bequest motive that is augmented with actual demographic
data projections for OECD countries, the demographic change is a key determinant of the
current account. However, it cannot fully account for the magnitude of the recent German
surplus. The simulation results further indicate that both a higher retirement age and a
fixed pension level with a rising contribution rate reduce foreign assets. If the contribution
rate is fixed and the pension level lowered to accommodate this, foreign assets increase.
JEL Classification: E27, E62, F21, H55, J11.
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1 Introduction

Germany’s current account has come under greater scrutiny in recent years, with the high
surpluses coming in for criticism from many quarters, cf. ?7), 7). However, their causes are not
fully understood.

This paper examines the question of how Germany’s ageing population affects the current
account, the balance of which is defined here as the change in a country’s foreign assets. In
turn, foreign assets are the difference between domestic demand for capital and the domestic
supply of capital. Demographic change has an impact on both sides of the capital market.

The domestic supply of capital equates to the population’s total savings. Demographic
change affects this in two ways. First, it alters the savings behaviour of individual households.
Given a longer life expectancy (assuming for now an unchanged retirement age), the period
over which a household draws the comparatively low income from a pension is extended. In
order to smooth the consumption level even over a longer pension-drawing period in old age,
the household must accumulate more wealth up until it enters retirement. Higher individual
savings increase the total assets of the economy. Second, ageing also changes the compositional
structure of the population. The bulk of the population shifts from asset-poor young house-
holds towards asset-rich old households. Aggregated across all households, this increases the
economy’s total assets.

Demand for capital falls in an ageing society. Due to the declining working-age population,
the number of people in employment goes down. Fewer people in employment need less capital.
As aresult, a greater supply of capital and lower demand for capital domestically lead to capital
exports and growing current account balances.

The effect on the current account is not caused by absolute ageing in an economy, however.
The deciding factor is ageing relative to other countries it shares a common capital market.
If the foreign demographic structure is constant or if the population is actually becoming
younger, the domestic economy has strong capital exports. If, however, foreign demographic
developments are similar to those domestically, the effects are mild.

As the following analysis will show, in addition to direct effects ageing can have indirect
ones. Demographic change places a considerable strain on the pension systems, often dominated
by pay-as-you-go schemes. Foreign assets can be affected positively or negatively depending on
how these systems are adapted to the demographic challenges. The results of the quantitative
overlapping generations (OLG) model demonstrate that both a higher retirement age and a limit
on the pension level (with a rising contribution rate) reduce foreign assets. If the contribution
rate is fixed and the pension level thus lowered, however, foreign assets increase.

There is a well-established strand of the academic literature that focuses on the pressure
induced by demographic change on social security systems that can be quantified with the
use of large scale OLG models (?), 7)) of the Auerbach-Kotlikoff type (?), ?)). A far from

exhaustive list includes ?), ?), 7), 7). Other authored have argued, within structural models,



that unsynchronised demographic trends can shape the dynamics of current accounts, e.g., ?),
7),7),7),7),7),7),7?). This paper combines both strands of the literature and shows how
social security reforms affect the international capital flows.

This paper is structured as follows. Section ??7 gives a description of the OLG model
used. Section 7?7 describes the calibration of the model. Section ?? explains the theoretical
transmission channels. Section 7?7 describes the simulation results for three scenarios in which
the regions have differing demographics and pension systems. Section ?7? simulates various

pension reforms and analyses the ways in which they affect foreign assets.

2 Model

This paper uses an OLG model with explicit age cohorts comprising two regions. These two
regions I will call "Home” and ”Foreign”. The model builds on the basic structure of ?7) and
its adoption by 7). As the purpose of this paper is the analysis of the German current account,
Home will refer to Germany. In this model Foreign will be an aggregate of OECD countries
excluding Germany.! The model contains a single frictionless capital market. This means that
a country’s capital stock is not determined by its own savings. And that the rate of return
on capital is identical in both countries. However, the labour markets in Home and foreign
are completely separate from one another. This means that there is no endogenous labour
migration. Both regions produce a homogeneous consumption and investment good, which can
be traded without friction. Each region has three sectors: (i.) a household sector with a large
number of utility-maximising households, (ii.) a government sector and (iii.) a corporate sector

comprised of one representative profit-maximising enterprise.

2.1 Demographics

Demography in this model is exogenous and represents the main driving force. Households
begin their (economic) lives at the age of 20 (model age j = 1) and live to a maximum of
100 years (model age jr = 80). Within each period, however, households die earlier with an
exogenously determined probability. These mortality probabilities rise with the individual age
of the household. However, they decline over time leading to a rise in life expectancy.

The size of the population in region ¢ of age j in period t is given recursively
Niji = Niorj1iTi1j-1i + Zijis (1)

where 7;;,; denotes the age and time specific conditional survival rate. Z; ;; is the net migra-

IThe foreign region in this model consists of the following 27 countries: Australia, Austria, Belgium, Canada,
Chile, Czech Republic, Denmark, Estonia, Finland, France, Greece, Hungary, Iceland, Ireland, Israel, Italy,
Japan, Latvia, Lithuania, Luxembourg, Mexico, Netherlands, New Zealand, Norway, Poland, Portugal, Republic
of Korea, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey, UK, USA.



tion flow into region i.? In combination with the assumed (and also time-varying) number of

newborns Ny 4 ;, this creates demographic change, which is the fundamental driver of the model.

2.2 Pension system

Each region ¢ has a Pay As You Go (PAYG) pension system characterized by a contribution
rate ¢, and a replacement rate ;. The replacement rate is the ratio of the gross standard
pension, bf,w to the gross wage income of a full time employed, wi ;» before taxation but after
deducting pension contributions.> The budget of the PAYG pension systems has to be balanced

at any time t,

J J
Pt
Dt jz_;(gt’j’ilt’j’iNt»N) = ; b ;i 4; (L = It,4i) Ne g (2)
with
blii=19 1 g o L (3)
bl = i1 = 5ou)wi; if j > J

On the revenue side [, ;; denotes the age specific labour supply resulting from optimal house-
hold decisions and ¢, ;, represents the age specific productivity parameter of the household.

On the opposite side of the pension budget equation are the aggregate expenditures. Each
retiree receives the gross pension value times her earned pension points, p; ;;, divided by 45
Ptj,i 18 the number of pension point acquired in the working life by the household. In each

period of its working life a fully working household earns one pension point.
Pev1,j+1i = Etgaltji + Py (4)

Rewriting the budget constraint of the pension system gives

1
Gy Lo i = ve(1 — Egbt,i)w}iipt,i (5)

. J . J j i
with £y; = ZFl €tjilt ;N ji denotes the number of contributors and P;; = Zj:JR ng‘ (1 -

ly ;i) N ji denotes the number of retirees.

2Due to computational reasons I assume that migrants enter with the exact amounts of assets and pension
points as households with the same age that already live in the respective region.

g
Therefore the replacement rate is higher than the replacement rate before social insurances. Compared with
other models in the literature, the modelling of the German pension system is very detailed. In addition to
contribution receipts, the pension budget also receives a tax-financed central government grant. This central
government grant to the pension insurance scheme is funded by taxes on employment/pension income, invest-
ment income and consumption. The pension insurance scheme is required to have a balanced budget in every
period.

4The German pension system defines a standard pension as the amount an employee receives after working

45 years full-time and retires at the statutory retirement age.

3The replacement rate formula is Vi = . Retirees do not have to pay pension contributions.



The law of motion of the replacement rate in Home follows approximately the German

1 ¢ Pi—1,1
. — Pt—11 Li_1,1
Vi1 = Wt—l,lm ((1 — 7%—2,1> *0.25 4 1) . (6)

Li_21

pension formula.?

The ratio of pensioners to contributors is the main driving force for the pension replacement
rate. If for example fewer households pay contributions or more households claim pension the
replacement rate decreases. A decrease in the replacement rate due to rising expenditures, how-
ever, does not fully offset the increase in pension expenditures. Consequently, the contribution
rate has to increase to keep the pension budget in balance. The German pension formula splits
the economic burden of the demographic change between pension contributors and retirees. So
it is neither a defined benefit nor a defined contribution scheme.

The PAYG system in Foreign is in the first two scenarios the same as in Home. In the third
scenario it is modelled as a defined benefit scheme. In this case, the pension replacement rate

is constant over time with
Y2 = V2- (7)

Consequently, an increase in the number of pensioners and fewer contributors to the pension
system do not reduce the replacement rate. All additional expenditures and the shrinking
contribution base are offset by an increase in the contribution rate. The contributors bear the
complete economic burden of the demographic change.

The contribution rate in both countries endogenously adjusts to equalize the pension system

budget.
1 L, 1\ '
i=|—="+t3 8
(bt’ <%,z‘ Pt,i - 2) ( )

2.3 Firms

Firms produce in each region with a Cobb-Douglas production function employing capital and
labour.
Yii= QK L° (9)

where K;; denotes the aggregate capital stock, L;; the aggregate labour supply, and « the
capital share. €2, ; denotes the total factor productivity (TFP) that grows with a constant rate.
This TFP growth rate is identical in both regions, u; = pu.

The labour productivity of a household changes over the life-cycle. The parameter e ;;

denotes age specific productivity. The aggregate labour supply is then the sum over all age

5Tn the original pension formula exists an additional term that accounts for private old age provision.



groups of the fraction of households working times the age specific labour productivity.

J¢
Lt,z’ = Z 5t,j,ilt,j,iNt,j,i (10)
=1

Capital adjustment costs in the firm sector are not considered. The only constraint to the

firm maximization is given by the capital accumulation condition
Ki1i=Kii+ 1y — Dy = (1= 06) Ky + Iy (11)

where I ; is gross investment, D, ; is aggregate depreciation and ¢ is the depreciation rate.

The firm problem is static and the profit function
1
Ht,z‘ = Y;t,i — TZiKm — wgz <1 + §¢t,z‘> Lt,i- (12)

The first order conditions from profit maximizing give standard expressions for equilibrium

gross returns to capital

K \* Y
Tf,i = 'r't’l' -+ 5 = aQt,i <LZ”1> = OCKL;Z (13)
and gross wages
1 K\ Yii
wfﬂ <1 + 5@5,57%‘) = (1 — Oé) Qm (Lt7i> = (1 — Oé) Lm (14)

Half of the pension system contributions are paid by the employer and the other half by the

employee. Net wages are then given by wp; = (1 —7Y) (1 — 3¢,) wf,.

2.4 Households

By choosing an optimal consumption path, each cohort born in period ¢ maximizes at any point
in time ¢ 4 j and age j the sum of discounted future utility. The within period utility function
exhibits constant relative risk aversion and preferences are additive and separable over time.

Cohort t’s maximization problem at j = 1 is given by

J
{fetgilegiti—y

J
max > B (513U (cogin 1 = liga) + (1= sie1j51.0) Blara)) (15)
=1

where (3; is the pure time discount factor. In addition to pure time discounting households
discount future utility with their unconditional survival probability, s;+y;; = H;Zl Tt m—1,i-
Households die with certainty at age J. Household gain utility from consumption, ¢ ;;, leisure,

1 —1l;;4, and from bequeathing assets to the next generation B(a ;).



Denoting total assets by a;;;, maximization of the household’s inter-temporal utility is

subject to a dynamic budget constraint given by
i = (L4 (1= ) rsns) (ang + (0= 1) gz — (1+7°) i) (16)

The bequests of the households are distributed equally among the newborn generation.

J
11,0, Ni1,00 = Z(l - Wt,j,i)(l + Tt,i)at,j,iNt,j,i (17)

j=1

Income consists of asset income and net wages during the working period and pension income

during retirement.

DPt.ji
42 (1 —l54) (18)

Unemployment protection systems are ignored. Maximization is also subject to the constraint

1
Ytji = (1-— §¢t,i)wgigjlt,j,i + by

that leisure may not exceed 1.
0<l;;<1 (19)

2.5 Government

6

The government can tax labour income, pension income®, consumption and capital income in

order to finance government consumption, G ;. The government budget reads as
J

J J
_ Y c k
Gri =1y E YtjilNeji + T E CrjilNeji + T T E Jap;iNeji - (20)

j=1 j=1 j=1

2.6 Definition of equilibrium

A competitive equilibrium of the economy is defined as a sequence of dis-aggregated variables,
{ctjirltji,arji}, aggregate variables, Cy;, Ly s, K4, & wage rate wy,;, government policies, ¢,

Vei, 0 each region i and a common world interest rate, r; such that

1. The allocations are feasible, i.e.
Yii+ i = Strfi +Cii+ Dy + Gy = Szi +Cii + Gy (21)

where F;; is the amount of net foreign assets, D;; is depreciation of capital and S{;(Sg ;)

is net (gross) savings.

2. Factor prices equal their marginal products, i.e. interest rates and wages satisfy (?7) and
(7?).

SHereby assume that pension and labour income is taxed with the same tax rate.



3. Given prices and initial conditions households maximize life time utility given in equation
(?7) subject to constraints in equation (??)and (??7). Firms maximize profits subject to

the capital accumulation constraint given in equation (77).
4. Government policies satisfy equation (??) in every period

5. Markets clear. Market clearing on national markets requires that

J J J J
n mn
Sii = E :St,j,i, Chi = E Crjir A= § ay1,j+1Neji,  Lej = E gl iV
=1 =1 =1 =1

Market clearing on the international capital market and the assumption of perfect capital
mobility across regions requires that the rate of return on financial investment is equalized

across all regions,
Ty = Tt,i (22)

and that the sum of all foreign assets, defined as the difference between home assets and

the home capital stock, Fi; = A;; — K;;, across all world regions equals zero, i.e.
Ft71 ‘|— Ft72 - 0 (23)

International capital flows are defined by the difference between foreign assets in two

successive periods,

CAyi=Fiyi—Fi=S5),— L (24)

2.7 Mechanisms and experiments

Demographic trends in Germany have been identified as one of the main drivers of Germany’s
large current account surpluses. In the model introduced here, the current account balance
is the change in external assets. In turn, the level of domestic foreign assets is the difference
between domestic supply of assets and domestic demand for capital.

Capital demand is dependent on the number of employed persons for whom capital is
required. If this number decreases due to demographic trends, the demand for capital also
falls. All other things being equal, external assets would have to rise and the current account
balance would be positive.

Demographic change in Germany affects the supply of assets primarily via two channels.
First, households (on average) adapt their savings behaviour so that total assets ultimately rise.
Younger individuals save in order to prepare themselves for losses of (wage) income in old age
(precautionary saving). If individuals’ life expectancy rises, they must then make provisions
to cover a longer period of time (assuming the retirement age remains constant). Moreover,
in light of lower birth rates, households are anticipating that an ever smaller number of young

people will have to finance the pensions of an ever greater number of retirees. The pressure



on the pension system arising from this could, depending on the characteristics of the pension
insurance scheme, lead to falling pensions (and/or rising contribution rates). The income gap in
old age would become wider, and the optimal amount of assets required to smooth consumption
would be higher.

Second, demographic change is altering the relative sizes of age groups. In an ageing society
such as Germany, the population weight is shifting from young, asset-poor households towards
old, asset-rich households. Total wealth rises as a result. This compositional effect is not

dependent on the changed savings behaviour described above.

3 Calibration

The aim of the calibration is to match the German economy. Specifically, I match its (for-
eign) asset position and its pension system in order to have a good baseline model for policy
evaluation. Calibration of the model requires (i) determination of values for several structural
model parameters and (ii) data for the exogenous demographic processes and pension system
replacement rate and/or contribution rates. Table ?? provides an overview of the parameters
used.

The model period is one year. I assume that the world economy (Home & Foreign) was in a
steady state in 1960. I then take the year 2015 to calibrate our model. The main focus of this
model is then the forecast period of 2016 to 2080 where I assume that the structural parameters
are the same as in the calibration period and only demographic and policy parameters change.
I additionally assume that after 2080 the demographic and pension policy parameters are

constant. A new steady state is approximately reached in 2500.

3.1 Demographics

For the demographic process I use historical data and projections from the OECD. These data
sets include very detailed information about the age structure of Germany and the rest of the
OECD countries at national levels. Additionally, I use net migration data and projections
for Germany and the OECD to derive survival rates that are consistent with population age
structure. In the baseline scenario the population size and structure of Foreign is set constant
at the 2015 level.

In the first scenario I focus on the domestic demographic change. Therefore the size and
the structure of the population as well as the survival rate of Foreign are constant over time

(and not following equation (?77)).

3.2 Technology

The technology parameter to be determined are («,d, Ay, A, ). The capital share is set to

1/3. Furthermore I target the aggregated depreciation to output ratio in Germany, 67[( = 18%,
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and a capital-output ration of % = 2.8. This implies a yearly rate of depreciation of 6 = 6.46%.
The capital output ratio (equivalent the real interest rate) will be attained by appropriate
calibration of the preference parameters (especially the time discount factors ;).

The parameters A; define the level of the production in each country. They are calibrated
to match gross value added in 2015 (Home: €3.407 trillion and Foreign: €42.609 trillion). The
growth rate of TFP is constant and set to p = 0.7%. This is the forecast value used by the
Bundesbank for GDP projection.

3.3 Labour Market & Productivity

I observe that the age structure of the employment rate is hump shaped. In the early years
of the household (probably due to ongoing education) it starts low. It reaches a maximum at
the age of 30 (=biological age of 50) and then remains. At the statutory retirement age the
employment rate drops sharply. To capture this pattern I introduce an age dependent labour
productivity, €. It increases for the first 30 years of the household and remains constant until

the retirement age. After the statutory retirement age the labour productivity is zero.”

€t (]_—I—EA) if 1 S] S 30
Etj+li = Et.j,i if 30 <j < Jt’RZ (25)
0 if j>Jf

with

45
th’j’i =1 (26)
7=1

3.4 Government Policy / Pension System

The policy parameters that need to be determined are (T"’, ™ T 1, 72). Consumption tax
rate, I set to constant level over time to 7¢ = 19%. The capital tax rate is set to 7% = 25%.
Labour and pension income tax is endogenously calibrated to match the German tax levies
burden of 39.8% in 2015. The tax rates are the same in both regions.

The pension system in Home (Germany) is closely tied to the German pension system. For
the calibration period, I know the pension replacement from the data and set ~; ; accordingly.
In the forecast period the pension replacement rate follows equation (??7). In the first two
scenarios I tie the replacement rate in Foreign to the replacement rate in in Home. In the third
scenario, the pension system in Foreign is defined benefit system and I set the replacement
rate for Foreign is constant to 63%. This value is difficult to calibrate as there is not only one
pension system and replacement rate in the OECD countries. I take the average replacement

rate described in the recent OECD report, see 7).

"This labour productivity profile resembles the findings in ?).



3.5 Preferences

It is assumed that the period specific utility function is of the standard Cobb Douglas form
given by

1 &i 1-¢&; 1-6
-0 (Ct,j,z‘ (1=l j4) ) if 041

(27)
In <C§m (1- lt,j,z')l_gi) if =1

Ucrgis 1 —liga) =
where 6 is the coefficient of relative risk aversion and §; is the consumption share parameter,

i.e., the weight of consumption relative to leisure in household’s utility.

Utility from bequests is

Baw;:) = { (

with v € (0,1) and where B (a;;) = 0 if v = 0. This is a re-parametrized version of a

E

)/ laead L g2

J
1

) ln (at,j,i) if 0 =1

—
—

v

(28)

N

[y

—v

commonly used functional form (e.g., ?), ?), ?)).® In this setting preferences over consumption
and bequests are homothetic and households are equally risk averse over consumption and
bequests. The parameter v is the marginal propensity to bequeath in a one period problem of
allocating wealth between consumption and an immediate bequest. Larger values of v mean
that people leave a larger share of wealth. The bequest parameter v is calibrated to match the
aggregated bequest in Germany of roughly €310 billion in 2015.° T a priori choose the o = 1.
Then I determine the time discount factor ; such that in the baseline model the capital output
ratio match the German data of % = 2.8. This capital output ratio together with the capital

share and the depreciation rate implies a net return to capital of
Y
T =0 = d=54% . (29)

The total number of workers in each region in 2015 determines the utility weight of con-
sumption, &. For Home (Germany) this is 40.2 million workers and for Foreign (OECD) I

assume 534 million workers in 2015.19

4 Simulations

In this section, I analyse three scenarios regarding the impact of demographic change on Ger-

many’s current account below. In the first scenario, demographic change occurs only domes-

8Bequests in this model are not modelled as luxury goods as there is no heterogeneity within cohorts where
this would play a role.

9Without the inheritance motive, optimising households would use up their wealth entirely until they reach
the maximum age. This cannot be observed in the data, however. The model calibrates the strength of the
inheritance motive such that aggregate inheritances in the model match the data. It should be noted that the
inheritance motive is not contingent on the size of the next generation (number of descendants).

10T take these employment estimates form OECD database.
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Table 1: Parameter Summary

Parameter Interpretation Value

Set parameter

o Relative risk aversion 1
T¢ Consumption Tax 19%
Tk Capital Tax 25%
JR Statutory Retirement Age 65-69
Yo Foreign replacement rate (Scenario 3) 63%
Q Capital Share 1/3
) Depreciation rate 6.46%
1 Total factor productivity growth 0.7%
Estimated directly from the data
Nio,i Newborns OECD
Zyi Net migration OECD
Tt,j. Survival probabilities OECD
Parameter calibrated in equilibrium — Scenario 3 (targets in brackets)
Ay Total factor productivity - Home 1368
(GDP Germany 2015) (€3.407 x 10'%)
Ag Total factor productivity - Foreign 1373
(GDP ratio Germany/(OECD-Germany) 2015) (12.5)
5 Labour productivity growth 5.3%
(Employment rate difference over age) (20%)
v Bequest motive utility weight 1.22
(Aggregated bequests Germany 2015) (€0.315 % 10'2)
51 Time discount factor Home 0.9884
(Capital Output Ratio in Germany) (2.8)
o) Time discount factor Foreign 0.9906
(Net foreign assets of Germany 2015) (€1.246 x 10'?)
& Consumption utility weight Home 0.805
(Total employment Germany 2015) (40.2 % 10°)
& Consumption utility weight Foreign 0.7479
(Total employment OECD(-Germany) 2015) (534.3 * 109)
TV Income and pension tax 15.2%
(Tax burden Germany 2015) (39.8%)

Note: Summary of parameter values and targets.
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tically (in Germany). The population of Home is based on the OECD population forecast for
Germany. The forecast period spans from 2016 to 2081. The foreign demographic structure
(OECD excluding Germany) remains constant and unchanged from its state as at 2015. This
highly stylised scenario highlights how domestic populating ageing affects the current account.
In the second scenario, also the population forecast of the OECD (excluding Germany) is in-
corporated into the model. The size and the age structure of the OECD as well as the survival
rates change over time. In addition, the third scenario differentiates between pension systems
across regions. For Home, the German pension system with the specific pension adjustment
formula is used. For Foreign, a pension system that ensures a constant 63% pension level is

used.

4.1 Domestic demographic change

In this section I show what effects the isolated demographic change in Germany has on the
German current account. In panel (a) of Figure 77, the growth rate of the Home population
younger than 65 is constantly negative in the future. It reaches its minimum of —1.2% at
2029. This downturn in the next 10 years is being driven chiefly by the entering of the baby
boomer generation into retirement age. This pattern is also reflected by the growth rate of the
population older than 65 (panel (b) of Figure ??). Consequently, the ratio of the population
older than 65 to the population younger than 65 - the old age dependency ratio (OADR) - rises.
According to the OECD forecast, the OADR in Germany will increase from just under 35% (in
2016) to 63% (in 2066) (panel (c) in Figure ?7). This ratio sees significant fluctuations over
time caused by disproportionately large generational cohorts. So the baby boomers account for
the strong increase between 2020 and 2040. The second surge in the OADR between 2050 and
2060 results from the also relatively large generation of the baby boomers’ children.

Demographic change in the Home region has an obvious impact on the domestic macroe-
conomic variables (panel (e)-(h) of Figure ??7). Asset holdings of domestic households rise
sharply. As mentioned above, this increase is a result of the longer life expectancies and a
changing demographic structure. On the other side of the capital market, the declining number
of employed persons in the Home region leads to reduced demand for capital. Less capital
and a lower number of employed persons lead to a reduction in aggregate GDP (and GDP per
capita).

Although the Foreign region is not subject to demographic change in the baseline specifi-
cation, the macroeconomic variables change there, too. The reason for this is that the Home
region has excess capital which it relocates abroad. This occurs because the continually high
number of employed persons abroad allows for greater return on assets than in Home. The
imported capital allows foreign wages to grow, and foreign households slightly increase their
endogenous labour supply. In turn, the return on capital decreases (panel (1) in Figure ?7).

Domestic asset supply affects the yields because the Home region is not atomistically small
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relative to the Foreign region. Home (Germany) constitutes approximately 8% of the total
economy (OECD). However, the falling return on capital has a negative effect on the demand
of foreign households for assets. In other words, domestic households asset supply crowds out

asset holding of foreign households.

Figure 1: Domestic demographic change
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OADR. Panels (e)-(h) & (1) show relative differences to 2015 level of the respective variable.

As a consequence of lower domestic demand for capital and a rising supply of assets in
the Home region, foreign assets of domestic households see strong growth. It is clear to see
that there is a strong correlation between net foreign assets (NFA) (panel (i) in Figure 77)
and the domestic old-age dependency ratio.!! In the baseline calibration, the current account
(CA) balance would have to reach its peak by around 2025 (panel (k) in Figure ??7). However,

the balance would also remain positive beyond that time, as the domestic population would

" This translates in a strong correlation between the change in the old age dependency ratio and the domestic
current account.
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continue to age.'? Here, the response by return on assets has a dampening effect on the current

account balance.!®

4.2 Global demographic change

In the next scenario, Foreign (OECD excluding Germany) is now also subject to demographic
change in line with the OECD forecast. As in Germany the growth rate of the population
younger than 65 is most of the time negative (panel (a) in Figure ??). The growth rate of the
population older than 65 is declining but constantly positive (panel (b) in Figure ??7). The
old-age dependency ratio rises from 27% in 2016 to 56% in 2080. Admittedly, this means that
the OADR in Foreign remains below that of the Home region over the long term, but sees
similar growth between 2016 and 2080. The level of the relative OADR decrease slightly over
time, but with fluctuations (panel (d) in Figure ??). The main reason for the fluctuation is
that the baby boomer generation in the OECD is significantly smaller than in Germany.

Similar to the effect of the domestic demographic change on foreign variables, the foreign
demographic change affects domestic macroeconomic variables (panel (e) -(h) in Figure 77?). In
this scenario, the domestic effects are considerably less pronounced compared with the baseline
scenario. There is only a small increase in wealth of domestic households. In turn, domestic
capital stock actually increases in the following years before turn negative in the long run.
However the drop in domestic capital stock is much less pronounced than in the baseline
scenario. The number of employed persons as well as output in the Home region is higher than
in the baseline scenario.

There is no decline in asset holdings of foreign households in this scenario. This is connected
to the fact that households’ savings behaviour and the demographic structures in other countries
are now changing, too. A direct effect of population ageing abroad is that the number of
employed persons in other countries now also declines over time. This leads to lower output
abroad, both in absolute terms and per capita.

Population ageing in Foreign is likewise of key importance for domestic foreign assets. The
smaller build-up of wealth and less pronounced drop in the number of employed persons in
Home lead, on average, to a balanced current account (panel (j) in Figure ??). This means
that, in this scenario, demographic change cannot explain the present current account surplus

that amount up to 8.9% in 2015, cf. ?). However, there are large fluctuations in the balance,

12 Analysing the present current account surpluses is not meaningful in this specification of the model, as it
does not factor in German reunification. This plays a significant role in the development of German external
assets, however. Between 1990 and 2000, German external assets were reimported in their entirety in order to
replenish and/or expand East German capital stock. In terms of the model, German reunification would be
a kind of negative capital shock that took the economy off its general path of equilibrium. The high capital
surpluses in recent years would therefore be interpreted as a process of returning to the path of equilibrium.

13If it is assumed that ”other countries” refers not only to the OECD but to the rest of the world, then
Germany would be a small, open economy and its savings would have no impact on the global return on assets.
In comparison with the described scenario, interest rates do not fall and households increase their saving as
a result. The additional wealth would largely flow back out abroad, driving the current account surplus up
further.
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which are due to the cohort effects mentioned above. As capital demand comes out lower in the
aggregate economy (both regions combined), the return on assets also falls much more sharply

than in the baseline scenario (panel (1) in Figure ?7.

4.3 Role of the pension system

One of the main channels through which demographic change affects the current account is
saving. However, this depends to a large extent on the characteristics of the pension system. In
the pension system scenario, the German pension system (compared to a system with a constant
level of pensions) has an effect of increasing the current account balance. The reason for this
is that demographic change also leads to a reduction in pension size. In order to maintain the

same level of financial security in old age, households must increase their precautionary saving.

Figure 3: Role of the pension system
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dotted lines show results of Home variables from previous scenario ”Global demographic change”. Panels
(a)-(d) & and (h) show relative differences to 2015 level of respective variables. y

The domestic wealth in the economy rises (panel (a) in Figure ?7). The increase is smaller
compared to the baseline scenario but bigger than in the ”global demographic change” scenario.
The number of employed persons and output in Germany are higher than in the baseline
scenario. Compared to the global demographic change scenario employees and output are
almost identical. In turn, domestic capital stock does not fall as sharply as in the baseline
scenario.

The negative wealth effect on other countries is also less pronounced than in the baseline
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scenario, however stronger than in the global demographic change scenario. Here, it should
again be noted that the long-term level of pensions abroad rises in relation to that in Germany
due to the assumed differences in the pension formula. The incentive to save for old age is
therefore relatively weaker in other countries.

In contrast to the scenario with identical pension systems in Germany and abroad, the
domestic current account surplus comes out higher (panel (f) in Figure ??7). External assets
rise considerably. It will have reached 120% of domestic GDP by 2030 and 178% of domestic
GDP as of 2060.'* Return on assets does not fall quite as sharply as in the previous scenario
as now less wealth is built up abroad. This means the price of capital does not fall as sharply

as before.

5 Pension policy analysis

The previous section highlighted how demographic change impacts the current account and
foreign assets. This section deals with reforms of the pension system in the Home region and
how they affect the current account. A pension reform impacts both the demand for capital
and the supply of capital in a given economy. The effects on the current account do not
necessarily have to be in the same direction, however. In theory, it is not always clear which
effect ultimately prevails. A quantitative economic model can answer this question, however,
given the model assumptions.

In the analysis below, I simulate three different pension reforms, with current German
pension legislation used as the baseline. In the first pension reform, the retirement age is
gradually raised from 65 to 69 in 2055.1° The second reform fixes the current pension level
at 48% of the average wage. The third reform holds the pension insurance contribution rate
steady at 18%.

5.1 Pension at 69

A gradual increase in the retirement age from 65 to 69 prolongs the phase in which households
are economically active, meaning that the number of persons in work is higher.'® These addi-
tional people in employment require capital. The demand for capital rises, while the current
account balance falls.

A higher retirement age also reduces optimal retirement provision. For one thing, the time

141t should be noted that there is also a decline in GDP itself.

5The model period lasts one year, which means that the retirement age can only ever go up by one year. In
the real world, however, the retirement age is being increased monthly and in increments. On balance, for the
periods measured on a monthly basis. To avoid erratic negative fluctuations in the current account balance I
smooth the time series using an HP-filter.

161 the model specification used for this paper, early retirement is not an option. This means that the
retirement age has a very strong impact on the number of persons in work. This strong effect is not seen in
models with flexible retirement age possibilities (early retirement, for example).
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in which households draw a pension is shorter. For another, more contribution payers and fewer
recipients ease the strain on the pension insurance scheme. The pension level increases relative
to the baseline scenario. Both lower the optimal household wealth. Less wealth also means a
lower supply of capital, and the domestic current account balance drops, too. A higher labour
supply also raises tax revenue. A lower tax rate is sufficient to finance the same government
consumption as in the baseline scenario. In turn, this increases the incentive to supply labour.

In theory, a higher retirement age therefore clearly reduces the current account balance.
This result is also reflected in panel (i) of Figure ?7. The net foreign assets to GDP ratio is

120%-points lower than in the baseline scenario by 2060.

Figure 4: Domestic pension reform
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Notes: Black solid lines show simulation results for the baseline case. Green dashed dotted lines show simulation
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rate. Panels (e)-(h) & (1) show relative differences to 2015 level of respective variables.

5.2 Pension level limited to 48%

The limit on the pension level currently being called for from many quarters would be funded

through higher pension contributions and increased taxes. Higher pension contributions would
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mean lower net salaries, however, which would lower incentives to supply labour. A lower labour
supply also reduces the demand for capital. The current account balance would therefore have
to increase as capital can be invested better abroad.

The stipulated pension level would be higher than in the baseline scenario. Households
would therefore have fewer incentives to plan for their retirement in this scenario too, as the
loss of income in old age would be lower. All other things being equal, a smaller pension
provision would lower the current account balance.

On balance, both the demand for and the supply of capital are declining in Germany. The
effects on the current account therefore work in opposite directions, and it is theoretically not
possible to derive the net impact. Net foreign assets are lower 45%-points lower by 2060 (panel

(i) in Figure ?7?). Current account balance needs to fall.

5.3 Pension contribution rate limited to 18%

As opposed to limiting the pension level, this reform fixes the contribution rate at the current
German level of 18%. Compared with the growth in the contribution rate assumed in the
baseline scenario, the contribution would be lower and the net salary higher. The higher net
salary raises the incentive to work. More employed persons require more capital and the current
account balance drops.

Due to demographic change, stagnant contribution rates result in a lower pension level. If
there is a decline in the pay-as-you-go pension, rational households save more. This increase
in private precautionary saving raises the supply of capital and in turn the current account
balance, too.

These effects are also theoretically working in opposite directions in this scenario. The
reform results in higher demand for capital and higher supply of capital. The effect of the
increasing supply of capital dominates the effect of the increasing demand for capital. The
domestic current account balance would be lower. Foreign assets would rise in the long term
(blue line in panel (i) in Figure ?7?). By 2060, they would be 50%-points higher than without

a reform.

6 Conclusion

The OLG model simulations show that, when viewed in isolation, the demographic change in
Germany leads to a positive and increasing current account balance. Various pension reforms
have different effects on the current account. It turns out that a higher retirement age would
reduce the current account surplus if, for this reason, households were to work longer. One
explanation for this is that the higher supply of labour raises the demand for capital. Secondly,
working longer reinforces financial security in old age and formation of retirement provision is

thus significantly reduced.
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However, demographic changes in Germany are not sufficient to explain the developments
observed in the current account balance. The resulting differences between Germany and abroad
are ultimately the key determinants. This concerns, for one thing, demographic trends, but
also the design and, under certain circumstances, the pension reforms.

In summary, the following points can be derived from the model simulations: An ageing
population affects the current account balance and, ceteris paribus, causes it to rise. The
effect of demographics on the current account balance is small if other countries boast a similar
demographic development and a similar pension system. As Germany is ageing in waves, high
current account balances might be evident for a time. A rise in the current account balance
should still be expected up until 2028, in particular. The pension system design has an impact
on the current account balance. A reduction in pay-as-you-go pension schemes (as assumed for
Germany) leads to higher current account balances. A higher retirement age has a negative

effect on the current account.

Acknowledgement

The paper presents the author’s personal opinions and does not necessarily reflects the views

of Deutsche Bundesbank, the Eurosystem or its staff. Any errors are ours.

20



References

Ameriks, J., A. Caplin, S. Laufer, and S. V. Nieuwerburgh (2011, April). The Joy of Giving or
Assisted Living? Using Strategic Surveys to Separate Public Care Aversion from Bequest
Motives. Journal of Finance 66(2), 519-561.

Attanasio, O., S. Kitao, and G. Violante (2006, April). Quantifying the Effects of the Demo-
graphic Transition in Developing Economies. The B.E. Journal of Macroeconomics 6(1),
1-44.

Attanasio, O., S. Kitao, and G. Violante (2007). Global demographic trends and social
security reform. Journal of Monetary Economics 54 (1), 144-198.

Auerbach, A. and L. Kotlikoff (1987). Dynamic Fiscal Policy. Cambridge University Press.
Auerbach, A. J., L. J. Kotlikoff, and J. Skinner (1983, February). The Efficiency Gains from

Dynamic Tax Reform. International Economic Review 24 (1), 81-100.

Backus, D., T. Cooley, and E. Henriksen (2014). Demography and low-frequency capital flows.
Journal of International Economics 92, S94 — S102. 36th Annual NBER International

Seminar on Macroeconomics.

Bérsch-Supan, A., K. Hartl, and A. Ludwig (2014). Aging in europe: Reforms, international
diversification, and behavioral reactions. The American Economic Review 104(5), 224~
229.

Bérsch-Supan, A., A. Ludwig, and J. Winter (2006, November). Ageing, Pension Reform and
Capital Flows: A Multi-Country Simulation Model. Economica 73(292), 625-658.

Bundesbank, D. (2018, April). Germany’s external position: new statistical approaches and
results since the financial crisis. Monthly Report 2018 (April), 29-40.

Carvalho, C., A. Ferrero, and F. Nechio (2016). Demographics and real interest rates: In-
specting the mechanism. European Economic Review 88, 208 — 226. SI: The Post-Crisis
Slump.

Cooley, T. and E. Henriksen (2018). The demographic deficit. Journal of Monetary Eco-
nomics 93, 45 — 62. Carnegie-Rochester-NYU Conference on Public Policy held at the

Stern School of Business at New York University.

Diamond, P. A. (1965, December). National debt in a neoclassical growth model. American
Economic Review 55(5), 1126-1150.

EC (2016). The macroeconomic imbalance procedure - rationale process, application: A

compendium. European Economic Institutional Paper 39, European Commision.

Eugeni, S. (2015). An olg model of global imbalances. Journal of International Eco-
nomics 95(1), 83-97.

21



Ferrero, A. (2010, May). A structural decomposition of the U.S. trade balance: Productivity,
demographics and fiscal policy. Journal of Monetary Economics 57(4), 478-490.

Hansen, G. (1993). The cyclical and secular behaviour of the labour input: Comparing
efficiency units and hours worked. Journal of Applied Econometrics 8(1), 71-80.

IMF (2018). Germany - staff report for the article iv consultation. IMF Country Report
18/208, International Monetary Fund.

Kitao, S. (2018, January). Policy Uncertainty and Cost of Delaying Reform: The Case of
Aging Japan. Review of Economic Dynamics 27, 81-100.

Krueger, D. and A. Ludwig (2007, January). On the consequences of demographic change
for rates of returns to capital, and the distribution of wealth and welfare. Journal of
Monetary Economics 54 (1), 49-87.

Ludwig, A. and M. Reiter (2010). Sharing demographic risk—who is afraid of the baby bust?

American Economic Journal: Economic Policy 2(4), 83-118.

Nardi, M. D. (2004). Wealth Inequality and Intergenerational Links. Review of Economic
Studies 71(3), 743-768.

Nardi, M. D., E. French, and J. B. Jones (2010, February). Why Do the Elderly Save? The
Role of Medical Expenses. Journal of Political Economy 118(1), 39-75.

OECD (2017). Pensions at a Glance 2017. OECD Publishing, Paris.

Poterba, J. M. (2001, November). Demographic Structure And Asset Returns. The Review
of Economics and Statistics 83(4), 565-584.

Samuelson, P. A. (1958). An exact consumption-loan model of interest with or without the

social contrivance of money. Journal of Political Economy 66(6), 467-482.

22



