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Executive Summary

Germany’s pension architecture—one of Europe’s most complex and heavily regulated—was
designed in an era of high fertility, short life expectancy, and steady economic expansion. In
2025 that demographic balance no longer exists. Independent research by Dr Andreas Beck
(Institut fiir Vermogensaufbau, Munich) demonstrates that a sustainable standard of living in
retirement can no longer be achieved through statutory entitlements alone.

For internationally mobile professionals, the implication is clear: private, capital-market-based

accumulation is not optional but mathematically necessary.

1 Demographic Pressure and the Shrinking Support Ratio

Germany'’s population pyramid has inverted over the last four decades.

According to the Federal Statistical Office (Destatis), the share of citizens aged 65 or older rose




from 16 % in 1990 to 23 % in 2025, while the cohort aged 20-64 fell from 61 % to 56 %.
By 2040, projections indicate a dependency ratio of roughly 1.6 workers per pensioner,
compared with 3.0 in 1980.

Because the Gesetzliche Rentenversicherung (GRV) functions as a pay-as-you-go system, every
demographic shift directly affects its solvency. In 1977 a full-career employee could expect a
net replacement rate of = 70 %; by 2004 this had dropped to 67.9 %, and the official
medium-term forecast expects 58 — 59 % by 2030 and = 54 % by 2045 even under optimistic
productivity assumptions.

Expats typically contribute for fewer years and often at interrupted income levels. Adjusted for
shorter contribution histories, the effective replacement rate for mobile professionals is
frequently 30 — 45 % of pre-retirement income—insufficient to maintain current living standards

in major German cities where housing costs alone consume 30-40 % of disposable income.

2 Macroeconomic Environment: Low Yields, High Inflation
Volatility

The second structural headwind is macroeconomic. The Bundesbank 10-year
government-bond yield, which averaged 4.8 % between 1990-2007, fell below 0 % in 2020 and
hovers around 2.3 % in 2025. While inflation has normalized after the 2022 energy crisis, the

real yield on low-risk German assets remains close to zero.

Dr Beck’s simulation employs the following realistic long-term expectations:

Asset Class Expected Gross Real Return (after 2 % Standard
Return inflation) Deviation

Government Bonds 3.25% 1.25% 4%

Global Equities 7.0% 5.0% 18 %




Mixed Portfolio 55% 35% 11 %
(60/40)

At a 2 % inflation rate and 25 years to retirement, the capital stock required to replace 80 % of
final income exceeds €500 000 for a median earner. If expected returns remain below 4 % net,

either savings rates must rise dramatically or retirement age must extend well beyond 67.

3 Cost Erosion and the Mathematics of Compounding

The central empirical result of Beck’s study is that costs dominate outcomes. Every 1
percentage-point increase in annual fees reduces terminal wealth by roughly 20 % over 30 years,
assuming constant gross returns.

Annual Cost Load Gross Return Needed to Reach Relative Risk
4.36 % Net Increase
0.5 % (ETF) 6.4 % baseline
1.5 % (active fund) 7.4 % x1.5
3.0 % (fund-of-funds / insurance 8.9 % x3
product)

This cost-risk equivalence implies that high-fee products effectively force investors into far more
volatile portfolios just to match the net return achievable through low-cost ETFs. Over a 30-year
horizon, the difference in expected final capital between a 0.5 % and 3 % fee environment
exceeds €180 000 on identical monthly contributions.

4 Portfolio Efficiency and the Role of Diversification




Beck’s stochastic modelling uses Monte Carlo simulations (10 000 iterations) based on
historical cross-correlations between global equity and bond indices. Results show that a
globally diversified 60/40 ETF portfolio maintains a 95 % probability of achieving at least the 4

% real return target within a 30-year horizon, provided annual costs stay below 0.6 %.

Adding commodities or real estate exposure marginally improves risk-adjusted returns but
introduces liquidity and transaction-cost frictions. The statistically optimal allocation for
long-term German investors remains 40-60 % equities, 30—40 % bonds, 10—-20 % alternatives,
periodically rebalanced.

5 Behavioural Finance: Why Investors Underperform Their
Portfolios

Empirical data from the DALBAR Quantitative Analysis of Investor Behavior (2024 Edition)
confirm that the average equity-fund investor underperformed the S&P 500 by 3.6 % p.a. over 20
years, primarily due to poor market timing. Beck therefore emphasizes process discipline:
systematic monthly investing, fixed allocation rules, and avoidance of discretionary trading.

For expats, automation via ETF savings plans (“Sparplane”) offered by brokers such as Trade
Republic or Scalable Capital mitigates these behavioural pitfalls and aligns with the German

cost-averaging tax framework.

6 Taxation and Regulatory Context

Germany taxes capital income at 26.375 % (Abgeltungsteuer), but long-term ETF investors
benefit from a 30 % tax-free allowance on notional growth through the Teilfreistellung

mechanism for equity funds. Compounded over decades, this effectively increases the after-tax

return by = 0.4 percentage points p.a. relative to fully taxable instruments.




In contrast, subsidized pension schemes such as Riester or Riirup offer upfront tax
deductions but impose high structural fees (2-4 % p.a.) and limited portability—an acute
disadvantage for internationally mobile professionals. Beck’'s comparative cost-benefit model
shows that, under realistic return assumptions, Riester products require doubling the

contribution rate to match the terminal wealth of a low-cost ETF plan.

7 Quantifying the “Retirement Gap” for Expats

Let us model a 35-year-old expatriate in Germany earning €80 000 gross annually and planning

to retire at 67.

e GRV contributions: 18.6 % of gross income, half employer-paid.
e Expected replacement rate (after 32 years of contribution): = 42 % net.

e Target living-standard ratio: 80 %.

The residual funding requirement is 38 % of net income, translating to a capital stock of €700
000-€800 000 in real terms.

Assuming a 4.3 % net portfolio return, monthly investment of €750 — €800 suffices. At 2 %
return (e.g., savings account), required savings exceed €1 500 per month—economically

unrealistic for most households.

Hence, capital-market participation is not merely advantageous but essential.

8 Risk Management and Drawdown Dynamics

Beck’s downside-risk analysis employs Value-at-Risk (VaR 95 %) measures over rolling 10-year

periods.




e Balanced 60/40 ETF portfolio: VaR = =14 % (10-year horizon).

e Equity-only ETF: VaR = =25 %.

e Insurance product with 3 % cost drag: VaR = —10 %, but expected return < 2 %, failing

long-term adequacy.

The study concludes that volatility is not risk if investment horizons exceed 15 years and

contributions remain continuous. The true risk lies in insufficient real returns after costs.

9 International Mobility and Portability Considerations

Expats rarely remain within one national pension framework. EU regulation (EC 883/2004)
coordinates statutory pensions across member states but does not integrate private plans.
Capital-market instruments—ETFs and securities accounts—are fully portable across borders,

requiring only fiscal reporting. This makes them uniquely suited for a global workforce.

Moreover, most large brokers offer English interfaces, low minimums (€25 per month), and

global custodianship—reducing entry barriers for new arrivals in Germany.

10 Inflation Protection Through Real Assets

Beck'’s inflation-sensitivity models suggest that equities maintain a long-term correlation of
+0.35 with inflation, meaning they partially hedge purchasing-power losses. Fixed-income
instruments, by contrast, exhibit negative correlation (—0.55). Adding real assets such as listed

infrastructure or REIT ETFs further stabilizes real returns in inflationary regimes.




11 Scenario Analysis: Passive vs Active vs

Insurance-Linked
Scenario Costs Expected Net 30-Year Terminal Probability of Target
p.a. Capital (Monthly €500) 4 % Return

Passive ETF (0.5 05% 4.6% €336 000 92 %

%)

Active Fund (1.8 18% 32% €285 000 61 %

%)

Unit-linked 30% 21% €240 000 37 %

Insurance (3.0 %)

The expected wealth delta between the first and third scenario exceeds €95 000, reinforcing

that cost efficiency outweighs stylistic investment choices.

12 Public-Policy Implications

Beck warns that as of 2025 27.6 % of GRV payouts are already financed from the federal
budget—effectively a hidden inter-generational transfer. Absent structural reform, contribution

rates must rise from 18.6 % today to > 23 % by 2040 to stabilize replacement levels.

For expatriates, whose employment in Germany may last only part of their career, this fiscal
trajectory underscores the need for autonomous savings strategies independent of national
redistribution systems.




13 Behavioural Implementation: Building an Expat

Investment Plan

A scientifically informed framework for expats should include:

1. Define objectives — desired retirement income, time horizon, risk tolerance.

2. Select low-cost global ETFs (MSCI World, MSCI Emerging Markets, Global Aggregate
Bonds).

3. Automate contributions via monthly savings plan to benefit from cost averaging.
4. Rebalance annually to maintain target allocation.
5. Avoid timing errors; remain invested during volatility.

6. Review taxation annually with a local tax advisor familiar with cross-border issues.

14 Empirical Evidence of Success

Back-testing using historical total-return indices from 1990 — 2024 shows that a German
investor maintaining a 60/40 ETF portfolio would have achieved:

e Nominal CAGR 6.7 %, real = 4.5 %.

e Maximum 10-year drawdown —13 %.

e Sharpe ratio 0.53, significantly above the average insurance-linked product (< 0.2).




Even through crises (dot-com 2000, GFC 2008, COVID-19 2020), long-term investors
recovered within 3-5 years—an outcome consistent with Beck’s stochastic forecasts.

15 Key Takeaways for Expats in Germany

Principle Quantitative Justification
Start early and invest Each 10-year delay requires roughly double the monthly
consistently. savings rate to reach the same target capital.
Minimize costs. 1 % less in annual fees = +20 % more wealth after 30 years.
Prefer passive Historical outperformance over active peers in > 80 % of
instruments. 10-year windows.

Stay globally diversified. = Reduces volatility by = 30 % relative to DAX-only exposure.

Integrate tax efficiency. Teilfreistellung adds 0.3-0.5 % to annual after-tax returns.

16 Conclusion: The Scientific Case for Market-Based
Retirement

The mathematics behind the German retirement challenge are uncompromising.

e Demographics shrink the contribution base.

e Lowyields cap statutory fund performance.




e High costs in traditional products destroy compounding.

Empirical evidence from Andreas Beck’s research, confirmed by independent academic
literature, shows that ETF-based, low-cost, globally diversified portfolios offer the only

statistically robust path to achieving adequate retirement income under German conditions.

For expats and internationally mobile professionals, these findings translate into a practical

strategy:

Build a portable, transparent investment plan anchored in global capital
markets—because sustainability in retirement is no longer guaranteed by the state but
by mathematical discipline and cost efficiency.

Fabian Beining
CEQ, Finanz2Go
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