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Abstract

This study examines the impact of national pension systoms on subjective well-being,
highlighting the medinting role of fnencial security in old age. Emplaying causal medin-
fon ancyi, o s how et ponsion Soncing st pu-se e go (PAYC)

systoms —affoct fnancial secusity and, in tum, well-being. ‘The sualysis is
comductod . both the country Tovl, covering 18 sdance seonreic, sl the lvidual
level, using data from 2,241 respandents seroas O Buropesn countrics. Onr fndings indi-
cate that private pension Funding significantly enhances well-being, primarily by i
financial seeurity, while PAYG-based public pensions aro sssociated with lower fnencial -
curity, thereby reducing well-being. The impact of pension Gnancing structure on well-being
is more pronounced in countries with higher levels of population ageing. The resuls remain
comsistent when necounting for key determinants of subjoetive well-being, such as intorper-
sonel trust, social expenditure, and GDP per eapite. To further validaie our findings, we
conduet robustness chorks using multiple woll-being indices (WHR, WVS, and OECD), the
cavnrintes of the WHR happiness studies and pension assets as an alternative explanatory
warisble. Remarkably, pension financing diversity explains additionsl variance in well-being
beyond the stendard WHR covsiates.

JEL classification: H55, 131, 126,
Keywords: pension system, subjective wellbcing, happiness, cansal mediation analysis, pay-as-
yougo, pension funding.
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1 Introduction

Countries vary n their measured levls of subjective well-being. Factors such as per capita
income and mutual trust play & significant rolo in explaining these differences. This study

explores the impact of national pension systems on well-being.

Disgram (x) in Figure 1 illustrates  strong correlation between the well-being index from.
the annual published World Happiness Report WHR. (Helliwell et al. [2024h]) and a Pension
system quality index (Mercer [2024]) for 18 doveloped countrics. Ensuring financial security
in old age Is a fandsmentsl objective of pension systems worldwide. Diagram (b) of Figure
1 shows that the WHR well-being index is positively correlates with perceived or expeeted
financial security in old age (OECD [2022]).

3 7 g E3 EJ
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(2) Disgeam: Pension Quality (1) Dingram: Financial Security

Figure 1: Relationship between well-being and quality of pension systems (Diagram &) and
betwoen well-being and perceived financial security around old age income (Diagram b)

Is there alko & causal relationship hetwean thoso observations? Do a wellstructured pen-
sion system enhance financial sceurity in old age and, in turn, eontribute to higher well-being
at the national level?

This study investigates the impact of nations] pension systems on subjective well-being,
proposing that the relationship is mediated by individusls' perceived financial soeurity in rotire-
ment. To test this hypothesis, we apply causal mediation analysis [Dippel et al., 2020), focusing
on the causal link between the financial structuro of national pension icularly the
mix of pay-as-you-go and funded components—and woll-being outcomes. The analysis draws on

two complementary datasets: & country-level dataset covering 18 advanced econommies, compiled
from publicly availsble sources, and sn individual-level dataset based on survey responses from.
2,241 individuals aeross 9 European countrics.

It is reasonable to assume that pension institutions influence well-being. These institutions
are designed to help individuals to plan their finances throughout their lives. Tn many developed

7 Methodology

7.1 Causal mediation analysis

This study investigates whether there is & causal mechanism from pensions to subjective well-
being, with experienced financial socurity in old sge ss mediating varisble. Broadly, there
are two primary approaches to examining causality: the Instrumental Variable (IV) approach
[Angrist and Krucgor, 1991) and mediation analyses [Baron and Kenny, 1086]. While both
mothods provide msightful findings, each has inherent imitations duo to their methodological
structure. The TV analysis allows for the identification of & truo causal effect, but it camnot
provide insight into the procise causal channel of how pensions affect wellbeing. The inherent
limitation of mediation analyses approach lies within the assumption of exogencity which is
barely realistic. Multiple factors ean be discorned that may bias the mediation pathway. Dippol
et al. [2020] effectively address these shortcomings. They propose  causal mediation analysis
that intogrates the strengths of both the IV and mediation spprosches.

7.2 Framework

Effectivaly, the medistion snlysis by Dippel ot al. [2000] mvolvas & threo-stage framework.
This 1s dopieted n Figure 4 which llustrates the causal pathway from pensions to subjoctive
well-being, with financial security as a mediator.
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Figure 4: Causal disgram lustrating the Relationship heoween Varisbies,

Notes: The diagram shows the total effect of Pensions on SWB, split into direct (61) and
indirect (4, - f2) offects. Unobserved confounders Cx and Cy affect Pensions, Financial

isolates exogenous variation in Pensions, ensbling the decomposition of the total effect.
Stage 1: Predict Pension using Instrument Z
Tn the first stage, the causal offect of the instrument (Z) on pensions is estimated to establish

it rel d to ariation in the expl ¥ variable. The fi ‘model
is specified as follows:

Pensiong = ag + By - Z + 72 Coniroli + i m
The cocfficient ff, measures the effeet of the instrument on pensions.
Stage 2 Predict Financial Security using Pension

T clarify the causal mechanism, the second stage examines the effoct of ponsions on finsncisl
security (FS) using the predicted value from the first stage. The sccond stage model isolates
the extent to which differences in pensions affect financial security.

FSy = ag + 8 - Pensiony, + 7, - Controly + v 2)

Here, & represents the causal effect of pensions on financial security, leveraging exogenous

variation from the instruments.
Stage 3: Estimate Subjoctive Well-being using Pension and 'S

In the third stage, the impact of the mediator—financial security—is estimated while con-
trolling for pensions.

SWB;, = ag + 0 - Pension;, + b - FS + 3 - Controly, + (3)

In this equation, f; represents the direct effect of pensions on the outcome while ¢, captures
the mediated cffect via financial security.

7.3 Decomposition Effect

The analysis decomposes the total effect (TE) of the pension system on subjective well-heing
into two offects: diret offoct and indirect offoct. The dircct effect (DE) represents the cffect
of pensions on subjective well being that is independent of fnaneial sceurity, The mdirect
cffcet. (IDE) indieates the effect. mediated through finanelal security— chango in subjoctive
wall-being. Therefore the offocts are cxpressed as

DE =
IDE = b1 % 6
TE = DE + IDE

Regarding the indirect effect, 61 represents the pathway from independent; variable to me-
diator (Pensions — Finaneial Sceurity); #; reprosents the pathway from modiator to outeomo
vartable (Finaneial Soeurity —+ Subjoetive Well-being). Tho total mediated pathay, which is
the indirect effect (IDE), 3s indicated by the product of these two coefficients (3 x 6a). The
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Table 4: Causal Mediation Anslysis between Pensions and SWB at the Country Level

Dependent variable:
Privaie Replacement Tate  Financial Security in OKd Age SWB (WHR)
W @ @
Financial Security in Ol Age 003
(©o11)
Private Replacement Rate 000
(0001)
Infition 1919-1940 —2138 0006
(0310) (o)
log GDP per capita 3215 dam Los0
(0a7) (1526) (0.101)
Uneertainy Avoidance residual 0ot 008 0004
(0.00) ©026) ©00)
Trust residusl 0158 0463 o0t
(©.120) 0045 0
Financial architecture residual 12 —a791 —o008
(128m) 457) (0.000)
Welfare residual —2ses 0130 oo
(©.158) ©192) (0023)
Healthy life expectancy —z 109 o007+ o5
(0381) (0.230) (0m9)
Dependency Ratio 009 051+ o
0351) ©.132) (©017)
Central Bak Independence 0351 a0 006
(472) @s18) (©351)
Retirement Age 130" —oo1
(0612) (031)
Constan 255 357" R
(62665) @)
Opservations 1 [
R’ ors 0639
Adjusted R oz 0606
Residual Sid. Error ) 22) 0.410 (df = 131)
F Statistic 369817 (4 = 10; 133) TOABI (df= 115139) 19369 (df = 13 131)

Note:

0. " pe0.05; " p <001

Node: This table presans the rosulis of a eausal mediation analysis over the period 2009-2073 betwoen privace
Feplacement race and subjective well-being, with Aancial security in old age as & mediator 2t the counsy level
and sverage inflation rate over the period 19181940 25 instrument. The residual variabls result from

orthiogonoling the main veribles with the istriment o Sisip the overlap in variance
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