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Motivation

- Average saving rate have been trending downward.

- Saving rate declined since the 1990s in many European economies.
- Eurozone household’s saving jumped from 12.8% of disposable

income in 2019 to 19% in 2020.

Average saving rate

1990- 1994 1995 - 2003  2004-2008 2009-2014 2015-2020
Italy 19.53 11.13 8.38 3.76 4.42
Spain 6.72 6.37 311 4.40 5.03
Netherlands 11.89 6.46 2.79 7.76 11.76
France 13.66 14.07 14.50 15.37 15.42
Denmark —1.46 —2.25 —2.97 0.48 5.70
Austria 15.48 10.88 11.41 8.69 10.08
Belgium 13.06 12.96 10.93 8.44 7.31
Finland 5.65 2.03 0.16 1.48 0.71
Germany 12.92 10.34 10.68 9.92 12.06
Sweden 2.72 2.15 5.63 11.54 14.79
Switzerland 13.71 13.43 14.23 17.01 18.80
Canada 11.52 4.70 2.33 4.36 5.19
Japan 14.65 8.95 3.13 2.67 4.09
USA 8.29 5.87 4.13 7.07 9.71
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This Paper

- Contribution:

- We develop and use an overlapping generations model to identify the
factors behind the saving behavior.

- In a theoretical ground: we propose a specification of the optimal
saving function.

- Research Question: What is behind the saving behavior?
- The demographics: the rapid aging of the European population.

- Wages, labor supply, capital, return on equity, and interest rate.

To address this question, we use cross-country data to measure the
effects of various factors (potentially important) on saving.

Main Findings

- We find strong evidence that an increase in youth labor supply leads
to a rise in household savings.

- We find an inverse relationship between corporate equity and
household savings.

- Falling interest rates may be related to the downward trend in saving.
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Model Set up

» There are three generations: young, middle-age, and old.

» Consider an economy of overlapping generations in which individuals
work and choose how much to consume, save, and invest when young,
middle-aged and old.

» Equity and safe assets are substitutes.

» Representative producer.

» Capital producers face adjustment cost.

» Safe assets are issued by the government.

» Monetary authority.
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Households

> Households lifetime utility function U(c, ¥)
Eo Z prU(cl ) = Eo Z{U (e 1)+ BU(ea, i) + BPU(cfyo)

» We define the budget constraint of young agent y as follow:
o/ +2¥ar + k= wel,
» The budget of the middle-aged agent m is:
ClTkl + zmaf+1 + émké+1 = a}t+1/ﬂ1 + zyafrt + ((1 — 5) + I’f)gykg,
» The budget of the old agent o is:
P2 = 2Tariresr + (1= 6) +rf )0k 41
» Finally, the law of motion for capital is given by:

ki = (1= 0)ki_y + F(i)id,

- Adjustment cost function
- Households optimality conditions.
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Capital Producers and Firms

» We assume that capital producer maximizes the expected profits
subject to capital accumulation by choosing capital k' and
investment if

maximize Et[rf_lkil —if]
» The law of motion for capital

K = (L= )k y + F()ig,

- Adjustment cost function
- Optimality conditions
» Each producer operates the followmg technology:

ye = ze(ke) (I + 1)

- Producers optimality conditions.
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Aggregation, Monetary Policy Rule, and Government
Budget Constraint

» We define the market clearing condition:
ye=ce+it
» The market for capital and labor clear
ke = ki+ kP, I =1 4+ 1M
» Monetary policy rule:
Inty=p"Inte_1 + 0" Iny: + €,
» The government budget constraint

atry = gt +ar—1
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Theoretical Framework

» We consider the optimality condition:

—r ,Bzy rtgy

zm

B2 (zMarre + (1= 8) + rf)™K) ™7 = (wel! — 2¥ar — (Y k})
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Theoretical Framework

» We consider the optimality condition:

—r ,Bzy rtgy

zm

o

B2 (zMarre + (1= 8) + rf)™K) ™7 = (wel! — 2¥ar — (Y k})

» Proposition 1. Under non-linear optimal saving function, it follows
that an increases in youth labor supply IY causes a rise in aggregate
savings ag, % > 0.

t
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Theoretical Framework

» We consider the optimality condition:

—0

—r ,Bzy rtgy

= (wel] —2Yar — {Vk)) —m

B2 (2™ arre + (1= 8) + rf)™k])

» Proposition 1. Under non-linear optimal saving function, it follows
that an increases in youth labor supply IY causes a rise in aggregate
savings ag, % > 0.

t

» Proposition 2. A relative i /ncrease in the average wage rate lead to

higher aggregate saving, § a‘ >0.
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Theoretical Framework

» We consider the optimality condition:
—0

—0 ‘BZy I’tgy

zm

B2 (zMarre + (1= 8) + rf)™K) ™7 = (wel! — 2¥ar — (Y k}) ,

» Proposition 1. Under non-linear optimal saving function, it follows
that an increases in youth labor supply IY causes a rise in aggregate
savings ag, gTatyf > 0.

» Proposition 2. A relative increase in the average wage rate lead to
higher aggregate saving, § a‘ >0.

» Proposition 3. The opt/ma/ saving function implies that in response

to an increase in corporate equity, aggregate saving experience a
sustained decline, gk < 0. A relative increase in capital rental rate

leads to a drop in aggregate saving, aaf < 0.
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Theoretical Framework

» We consider the optimality condition:

—0 ‘BZy I’tgy

zm

B2 (zMarre + (1= 8) + rf)™K) ™7 = (wel! — 2¥ar — (Y k})

» Proposition 1. Under non-linear optimal saving function, it follows
that an increases in youth labor supply IY causes a rise in aggregate
savings ag, 37‘1; > 0.

» Proposition 2. A relative increase in the average wage rate lead to
higher aggregate saving, 5 af >0.

» Proposition 3. The opt/ma/ saving function implies that in response
to an increase in corporate equity, aggregate saving experience a
sustained dec/ine, ak < 0. A relative increase in capital rental rate

leads to a drop in aggregate savmg, aaf < 0.

» Proposition 4. Under the houshold sav:ng optimal function, it follows

that a fall in interest rate translates into a decline aggregate saving,

Bat
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Optimal Saving Function: Specification and
Econometric Estimation

» We consider the optimality condition:

—0 /_';Zyl’fgy
zm

B?(zMacre + (1 —0) + rf)g’"k{)*" = (wel] —2¥ay — {Vk)

» We identify the origin of personal saving by taking the logs of terms
of the optimal saving function:

yry Y 7y m yry
%Inwt— é; +pz (72 Inr + 2Z€ 5 Inly
27 et " (o2« part) " 2 e
2gY —B(6—2)¢mz"m pzmgm K
- 2 Nkt — g Mt
ZYegy + pzm ZVegy + gz

Inat:
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Figure 1: Dynamics of Household Saving in Europe
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Notes: The data is in Log and at year level over the period 1960-2020.Source: Datastream.
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Specification and Econometric Estimation

» To estimate the aggregate effect on personal saving at the country
level using the following panel regression:

Inane =Go+ GwNwne+ 6Nl +¢rinre+guinrk, (0.1)
+GkInknt+¢gIndnt + Gt +6n+eént,

» Annual data on: the net saving of households, the central bank policy
rate, the average compensation per hour worked, the hours worked by
young, return on equity, capital, and the demographic variables.

» The panel covers the period from 1960 to 2020.

» The data-set includes the following European countries: ltaly, Spain,
Netherlands, Sweden, Switzerland, Denmark, Austria, Belgium,
Finland, Germany, and France.
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The Effect of Wage Rate on Aggregate Saving -
Evidence in the Cross-section

Dependent variable:
Aggregate saving In(a)

6) @ 3) @
Constant -5.23%* 1.28 0.08 -0.85
(2.28) (1.40) (0.39) (0.78)
Average wage rate In(w) 2.50%** 0.52 0.90%** 1.20%**
(0.73) (0.45) (0.12) (0.25)
Country fixed effects Yes No Yes No
Time fixed effects Yes Yes No No
No. Observations 289 289 289 289

Ho: OLS model with no FE is preferred
OLS model with Time and Country FE

Chi-2 Statistic 4.16
P-value 0.12
Decision Accept Hy

This table shows the results from ordinary least squares regressions over the sample (1960-
2020), (1) with country and time fixed effects; (2) with time fixed effects; (3) with country
fixed effects; (4) with no fixed effects. Statistical significance (Std. error in parentheses):
0.1%, 0.05%*, 0.01 ***.
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Youth Labor Supply and Aggregate Saving

Dependent variable:
Aggregate saving In(a)

) @ ©) @
Constant -25.19%** -1.29 -14 53*%** -1.23
(3.24) (0.92) (3.27) (0.89)
Youth labor In(/”) 2.04%** 0.32%** 1.27%** 0.31%**
(0.23) (0.07) (0.24) (0.06)
Country fixed effects Yes No Yes No
Time fixed effects Yes Yes No No
No. Observations: 251 251 251 251

Ho: OLS model with no FE is preferred
OLS model with Time and Country FE

Chi-2 Statistic 58.95
P-value 0.00
Decision Reject Hp

This table shows the results from ordinary least squares regressions over the sample (1960-
2020), (1) with country and time fixed effects; (2) with time fixed effects; (3) with country
fixed effects; (4) with no fixed effects. Statistical significance (Std. error in parentheses):
0.1%, 0.05%*, 0.01 ***.
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Interest Rate, Return on Equity, and Saving Rate

» An increase in interest rate is associated with an increase in saving

rate.

» Saving rate is decreasing with the return on equity.

Saving Rate

Interest Rate

A. Saving Rate vs Interest Rate

Saving Rate

-40 -20 0 20
Return on Equity

B. Saving Rate vs Return on Equity

Figure 2: Saving Rate, Return on Equity and Interest Rate, Country Level
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Optimal Saving Function

Dependent variable:
Aggregate saving In(a)

©) @ 6 @ ®
Constant -3.61 -5.42 -11.49 -8.05 -1.74
(9.56) (8.14) (13.17) (18.71) (10.34)
Average wage rate In(w) 0.80 0.81 0.60 0.55 0.59
(1.06) (1.05) (1.05) (1.07) (1.06)
Capital In(k) -0.92%* -0.85% -1.13** -1.13*%* -1.03*%*
(0.44) (0.47) (0.53) (0.53) (0.47)
Youth labor supply In(/) 1.36%** 1.24%* 1.53%** 1.51%k* 1.44%*x
(0.36) (0.48) (0.35) (0.35) (0.30)
Return on equity In(r¥) 0.01 0.01 0.01 0.01 0.01
(0.08) (0.08) (0.08) (0.08) (0.08)
Interest rate In(r) 0.53%** 0.53%** 0.55%** 0.55%** 0.54%**
(0.20) (0.20) (0.20) (0.20) (0.20)
% of pop. ages 0 — 14 -0.46
(1.54)
% of pop. ages 15 — 24 0.45
(0.93)
% of pop. ages 25 — 64 2.03 1.54
(3.30) (3.80)
% of pop. ages over 65 -0.37 -0.65
(1.41) (1.22)
No. Observations: 177 177 177 177 177
Country fixed effects Yes Yes Yes Yes Yes
Time fixed effects Yes Yes Yes Yes Yes

This table shows the results from ordinary least squares regressions over the sample (1960-2020). Independent variables are:

average wage rate, capital, youth labor supply, return on equity, interest rate, the share of population between 0-14 years, the
share of population between 15-24 years, the share of population between 25-64 years, the share of population over 64 years, time
and country fixed effects. Statistical significance (Std. error in parentheses): 0.1*, 0.05**, 0.01 ***.
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Optimal Saving Function: Additional Results

» An inverse relationship between corporate equity and saving at

country level.

» Households are willing to substitute savings for corporate equity (offer

high returns).

Dependent variable:
Aggregate saving In(a)

6) ©) ©)

Constant -5.12 2.91%x* 17.05%**

(8.10) (0.17) (5.81)
Return on equity In(r) 0.01 0.08

(0.08) (0.08)
Capital In(k) -0.94** -0.91**

(0.43) (0.38)
Youth labor supply In(/¥) 1.42%%x

(0.30)
Interest rate In(r) 0.53%**

(0.20)
Average wage rate In(w) 0.72

(1.03)
No. Observations: 177 186 223
Country fixed effects Yes Yes Yes
Time fixed effects Yes Yes Yes

This table shows the results from ordinary least squares regressions over the sample (1960-2020). Independent
variables are: average wage rate, capital, youth labor supply, return on equity, interest rate, country and time

dummies. Statistical significance (Std. error in parentheses): 0.1%, 0.05%*, 0.01%**.
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Savings by age

» How European households over 50 years alternate their saving
decisions?
e Saving in long term investment is not sustainable after the age of 50.
o Agents appear to prefer long term saving before retirement. When
agents reach the retirement age, they are willing to substitute long
term savings for corporate bonds.

—— Saving for Long Term Investments —— Saving for Long Term Investments
——— Bonds, Stock and Mutual Funds 250001 ~—— Bonds, Stock and Mutual Funds

20000
20000

15000
15000
10000
10000
5000}
5000

5 60 70 80 20 100 5 60 70 80 920 100
Age Age

A. Savings by Age B. Filtered Data
Figure 3: Household Savings by Age
Notes: We take the mean value of saving for long term investment and for bonds, stocks and

mutual funds by age. The data is fitted to polynomial of order three. Source: The Survey of Health,
Ageing and Retirement. 18/21



The Response of Saving to Productivity and Monetary
Policy Shocks

Savings a Equity k" a/(k" + a) Ratio
—— 0.6
0.5 | —Monetary Policy
Corr(esie)=0 —Productivity
0.2~ 0.4
w w w
w w w
S 0.15; —Monetary Policy S g
= — Productivity = | <
o o =
] =] L
T 01 | & s
= = =
Q Q Q
< o °
X X X
0.05 " 20.2
-03 -0.4 +/|—Monetary Policy| |
0 0.4 —Productivity
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Time Time Time

Calibration: @, Model Fit: @, Model vs Data: @D,
Correlation Matrix; @D,
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Conclusion

We propose an overlapping generations model to understand the factors
behind the saving behavior in Europe.
- We find strong evidence that an increase of youth labor supply leads
to a rise in aggregate saving.
- An increase of 1 percent of the hours worked by young people lead on
average to a higher aggregate saving by 2.04 percent.

- Our empirical analysis reveals a positive relationship between interest
rate and saving behavior.

- A negative relationship between capital and aggregate saving is
confirmed by our empirical investigation.
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Share of Age Group between 2009 and 2020

The demographic structure can potentially affect saving.

Figure 4: Share of Age Group between 2009 and 2020

35 - 2009
— 2020

30

25

0-14 15-24 25-49 50-64 65-79 80+
Age-group
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Divergence in saving rate

» The distribution of saving rate is more volatile in Sweden and ltaly.
There is low variability over time for France and Germany. Saving rate
in Denmark and Finland tend to concentrate around negative values.

Figure 5: Saving Rate across Europe

20

10

Saving Rate

DK IT OE ES NL SD SW BG FN BD FR
Country

Note: Annual saving rate for the period going from 1960 to 2020 across
European countries. Source: OECD
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Share of Age Group between 2009 and 2020

Table 1: Population demographics in Europe

Economy Proportion of Population
0-14 15-24 25-64 65+
2009 2019 2009 2019 2009 2019 2009 2019

Belgium 169 169 121 114 539 528 171 189
Denmark 183 165 120 126 538 513 159 195
Germany 13.6 13.6 11.4 10.4 54.6 54.4 20.4 21.6
Spain 148 148 109 9.8 577 56.0 166 19.4
France 185 180 126 11.8 524 502 165 201
Italy 141 132 101 9.8 556 543 203 229
Netherlands 177 159 122 123 551 527 150 19.2
Austria 151 144 123 109 552 557 174 188
Finland 167 160 124 112 541 511 168 218
Sweden 167 178 132 113 523 51.0 17.7 199
Switzerland 153 150 119 106 561 559 166 185

Source: Eurostat.
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Model Equilibrium

» The household optimality conditions:

Ae= ()7
()1 = Apwr

A _

Ft = (cit1) 7

BIf11)" = AMwesa
Aez™ = EtfAer12Y reg
M™ = EePres1((1—08) +rf1)0”
Ae = B2(c2ia) ™7

Household Euler equation

B2 (zMap1resr + (1= 08) + rf ) Mkiy) ™7

—o B2're18”

= (weral g —2Yari1 — kiyq) om
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Model Equilibrium

» Capital producer:
the first order condition with respect to capital is

EeBxer1(rf+(1—10)) = xe

The first order condition with respect to investment is given by

.p .p -p 2
B it iy K ( i
reea {1 - K’f—l (’f—l - 1> - E(if_l - > ] 02)

if+1 2 if+1
+ﬁ’““{"( 4 ) ( 4 _1)]
t t

» Producer first order conditions
SCEDTICEN IR
rf

T a( et

Ut
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Calibration

Table 2: Model Parameters

Variable Symbol ~ Value  Target / Source

Panel A: Calibrated parameters

Curvature on the disutility of labor 7 0.54  Ziliak and Kniesner (2005)
Coef. of relative risk aversion o 1 Standard in literature
Depreciation rate (Annual) ) 0.025  Krusell and Smith (2015)
Cobb Douglas parameter o 0.3 Standard in literature
Discount factor (Annual) B 0.985  The ECB policy rate ¢
Capital to labor ratio % 0.62  Datastream

Investment adjustment cost K 2.48  Christiano et al. (2014)
Panel B: Exogenous shock parameters

Coefficient on lagged interest rate 14 0.845  Albonico et al. (2017)
Coefficient on output i 0.0592  Albonico et al. (2017)
Standard deviation o’ 0.520  Albonico et al. (2017)
Coefficient on gov. revenues 08 0.89  Albonico et al. (2017)
Standard deviation s 0.0012  Albonico et al. (2017)
Coefficient on productivity o? 0.87  Uhlig (2007)

Standard deviation o* 0.0069  Uhlig (2007)
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Model Fit

Table 3: Data

Ratios

< k k L4 m

y y I I I
Italy 0.79 6.72 0.23 0.07 0.93
Spain 0.77 6.05 0.17 0.08 0.91
Netherlands 0.68 4.81 0.22 0.15 0.85
France 0.77 5.45 0.24 0.09 0.91
Denmark 0.70 5.05 2.05 0.15 0.86
Austria 0.71 9.13 0.36 0.13 0.87
Belgium 0.75 5.75 0.27 0.08 0.92
Finland 0.75 5.49 0.23 0.11 0.89
Germany 0.73 5.18 0.22 0.11 0.89
Sweden 0.71 5.40 231 0.10 0.90
Switzerland 0.63 5.57 0.44 0.14 0.86

Source: Datastream and Eurostat.

The consumption to output ratio is given c/y, the capital to output ratio is k/y, and the capital to labor ratio is k/I.
The share of youth labor in labor force is given by /¥ /1, and the share of middle-age workers in labor force is I /1.
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Model Fit

Table 4: Model vs Data

Ratio Description Model Data
k/1 Capital to labor ratio 0.62 0.42
k/y Capital to output ratio 413 5.78
cly Consumption to output ratio 0.82 0.72
Y/ Share of young people in labor force 0.10 0.10
m/l Share of middle aged people in labor force 0.90 0.90
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Correlation Matrix

Table 5: Correlation Matrix

Variables a r K w Y m k' i’
Savings a 1.00

Policy rate r -0.07  1.00

Return on capitalrk -0.07 1.00 1.00

Wage rate w 0.19 059 059 1.00

Hours worked (young) ¥ -0.46 0.54 054 0.79 1.00

Hours worked (middle-aged) /™ -045 056 056 0.79 1.00 1.00

Household capital k' -0.45 055 055 0.79 1.00 1.00 1.00
Household investment i’ -0.06 -0.13 -0.13 0.27 0.30 030 030 1.00

Table shows the correlation matrix of the calibrated model.
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Capital Accumulation

The law of motion for capital is given by:

ki = (1—0)ki_y+ f(i)il, (0.3)

The quantity of investment at period t is proportional to the adjustment

. 2
cost function (i) = [l -5 ( o 1> ]

Hi
lt—1
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Capital Accumulation

The law of motion for capital is given by:

ke = (L—6)kP |+ fF(i)if, (0.4)

The quantity of investment at period t is proportional to the adjustment

.p 2
cost function f(i) = |1 -5 (,Flf — > .

t—1
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Government Revenues

We further assume that government does not optimize and government

policies are assumed to be exogenous. Let assume that net government
revenues shock is given by

Ing: = p€Ingi_1 +€§ (0.5)

where p€ is a smoothing parameter and €f is a shock to government
revenues.
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Data

» Cross-country data.

» Covers the period from 1960 to 2020.

Variable

Source

Household savings
Gross Domestic Product

Purchasing power parities
Capital Stock
Hours Worked

Employment by age
Demographic structure

OECD

Oesterreichische Nationalbank, Deutsche Bundesbank,
OECD, Eurostat.

OECD

University of Groningen

Eurostat, INE - National Statistics Institute, DG ECFIN
AMECO, Statistics Sweden

Eurostat

Eurostat
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Savings and Interest Rate

Dependent variable:

Aggregate saving In(a)

B @ 6 @ ©)
Constant 3.27%** -21.18%** -19.31%** -1.07 175.33
(0.15) (3.77) (3.27) (1.21) (157.37)
Interest rate In(r) -0.16%* 0.33* 0.32% -0.08 0.07
(0.07) (0.18) (0.18) (0.09) (0.08)
Average wage rate In(w) 0.79 1.32%%x 1.49%**
(0.80) (0.36) (0.46)
Capital In(k) 0.74%%*
(0.12)
Youth labor supply In(/¥) 1.54%%% 1.59%** 0.19%*
(0.24) (0.24) (0.08)
Return on equity In(rk) -0.09
(0.14)
% of pop. ages 0 — 14 -14.40*
(7.67)
% of pop. ages 15 — 24 -3.37
(5.57)
% of pop. ages 25 — 64 -27.87
(25.24)
% of pop. ages over 65 -10.90
(7.81)
Country fixed effects No Yes Yes No No
Time fixed effects No Yes Yes No No
No. Observations: 288 207 208 243 177

This table shows the results from panel regressions over the sample (1960-2020). Independent variables are:
interest rate, youth labor, average wage rate, capital, return on equity, the share of population between 0
and 14 years, the share of population between 15 and 24 years, the share of population between 25 and 64
years, the share of population over 65 years, country and time dummies. Statistical significance (Std. error in

parentheses): 0.1%, 0.05%*, 0.01 ***.
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Dependent variable:
Aggregate saving In(a)

(1) @) ®3) (4)
const -4.79%* -7.08%** 36.55%** 12.56%**
(2.05) (1.19) (6.42) (1.95)
% of pop. ages 0-14 2.63%**
(0.72)
% of pop. ages 15-24 4.20%%*
(0.47)
% of pop. ages 25-64 -8.51%**
(1.62)
% of pop. ages over 65 -3.55%**
(0.70)
Country fixed effects Yes Yes Yes Yes
Time fixed effects Yes Yes Yes Yes
No. Observations: 388 388 388 388

This table shows the results from panel regressions over the sample (1960-2020). Independent
variables are: the share of population between 0 and 14 years, the share of population between
15 and 24 years, the share of population between 25 and 64 years, the share of population
between over 65 years, country fixed effects, and time fixed effects. Statistical significance
(Std. error in parenthese): 0.1%, 0.05**, 0.01 ***
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