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Gold’s long-term expected

return

A real return greater than you thought

World Gold Council

ile gold’s contribution to managing portfolio
risk is well established, supported by a large
body of work devoted to its hedging character-
istics, its contribution to portfolio return is not.

Frameworks for estimating gold’s long-term
return exist but fall short of a robust approach
that aligns with the capital market assumptions for other asset classes.
This paper sets out such a framework, accounting for gold’s unique dual
nature as a real good and a financial asset.

Publications tackling gold’s expected return have generally concluded
that gold’s primary function is as a store of value, implying a long-run
co-movement of gold with the general price level (CPI). Alternative ap-
proaches using risk premia estimations or bond-like structures that em-
bedded options produce similar results.

While existing research is rich in insight, two features frequently pop up
that, in our view, mischaracterise gold and have led to biased conclusions:
¢ Using data from periods during the Gold Standard to analyse gold’s

performance paints a misleading relationship between gold and gen-

eral prices
* Viewing long-term price dynamics exclusively through the lens of
demand from financial markets and ignoring other sources of de-

mand, is a likely contributor to a systematic underweighting of gold

in private portfolio allocations.

In most cases, existing research lands on an expected long-run real
return ranging between 0% and 1%.

Instead, we show that gold’s long-run return has been well above in-
flation for over 50 years as shown by Figure 1 on the next page, more
closely mirroring global gross domestic product (GDP), a proxy for
the economic expansion driver used in our other gold pricing models.

Our simple yet robust approach—referred to as Gold Long-Term
Expected Return or GLTER—uses the distribution of above-
ground gold stocks analysed via different demand categories as a
foundation and starting point.

The drivers of gold buyers across various demand segments—
jewellery and technology fabrication, central banks, financial in-
vestment, retail bars and coins—are crucially broader and more
important than existing theories suggest. In addition, although fi-
nancial market investors tend to dictate price formation in the short
term, they are less dominant in the long term.

We show that the gold price over long horizons is mainly driven
by an economic component, proxied by global nominal GDP, cou-
pled with a financial component, proxied by the capitalisation of
global stock and bond markets, that balances the overall relationship.
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Figure 1. Gold’s return over the past 50 years - in line with global GDP and
well above inflation.

ANNUAL GROWTH IN US CPI, GLOBAL NOMINAL GDP AND GOLD PRICE (1971-2023)
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Source: Bloomberg, Federal Reserve Bank of St Louis, LBMA Gold Price PM, World Gold Council.

Third-party inputs are then used to estimate long-term expected
returns for gold.

Note: This paper does not purport to forecast the gold
price or future performance of gold. It sets out a proposed
methodology and highlights the expected long-term returns
for gold utilising third-party input assumptions. The World
Gold Council does not make any recommendation or sugges-
tion as to appropriateness of particular inputs into the model.

The challenge

Gold’s dual nature, as both a real good and a financial asset, means
that its value is not easily explained by traditional asset pricing
models. This is further complicated by gold’s continued use as a
monetary asset within central bank reserves, despite the ending of
the Gold Standard and the mandatory requirement to hold gold as
reserves more than five decades ago.

As gold does not generate any cash flows, traditional discounted cash
flow models are not applicable. Generally, commodity pricing models
also fall short given gold’s unique and ever-growing above-ground stock
that, among other things, diminishes primary production as marginal
supply. Unlike most other commodities such as oil and wheat, gold can-
not be consumed in the sense that its consumption makes it disappear.

Several theories suggest that gold’s expected return should equal the
inflation rate. These include the work of Hotelling, H “T’he economics
of exhaustible resources’, The Fournal of Political Economy, April 1931.
His work on exhaustible resources proposes that commodity prices
are linked to interest rates, implying an opportunity cost of produc-
tion. Since interest rates and inflation rates co-move over longer
horizons, price changes in commodities and the cost of production
both move with interest rates and inflation rates.

But focusing on inflation, interest rates or mining costs as the
main driver of gold prices is too narrow for several reasons.

First, gold has significantly outperformed both inflation and
the risk-free interest rate: its average annual compounded re-
turn—in US dollars—from 1971 to 2023 was 8% for gold ver-
sus 4% for US CPI and 4.4% for the US 3-month Treasury.
The probability that such excess returns are due to chance, rather
than a characteristic of gold, is very low.

These returns also reject claims that the zero or low correlation
of gold with the market, measured as a zero beta with respect to the
market in a capital asset pricing model framework, implies that the
return of gold is equal to the risk-free rate. Gold returns are not a proxy
for the risk-free rate theoretically and indeed are greater empirically.

Second, some research by Levin, E & Abhyankar, A & Ghosh, D
‘Does the Gold market reveal real interest rates? The Manchester School
of Economic & Social Studies, University of Manchester vol.62 1994
suggests producers are marginal price setters by linking gold prices to
mining costs. However, it has been shown that miners react to higher
gold prices by mining more costly deposits — driving mining costs up,
and vice versa. Thus, causality appears to work in the opposite direction
to that suggested by such research.

Finally, the large above-ground stock of gold comprises an ever-
growing source of supply ready to return to market, competing with
primary production that contributes less than 2% to the stock each year.
This makes the gold price not only less sensitive to production but also
materially distinguishes gold from other commodities.

Figure 2. Cube of above-ground gold stocks shows gold’s ownership across
sectors of demand

Estimated above-ground gold holdings by category*

*Data as of Q1 2024. Financial investment includes OTC and gold ETF.

Source: World Gold Council, Metals Focus, Refinitiv GFMS.

The cube

The bulk of existing research places financial investment at the
forefront of price determination for gold but while the short-term
impact of financial markets is undeniable, the long-term impor-
tance of other sources of buying is even more so.

The estimated above-ground stock of gold, at 212,582 tonnes,
which is depicted as a cube in Figure 2, is a balance sheet snapshot
of gold ownership. It is remarkable for several reasons.

The cube illustrates how the total stock of this ubiquitous
metal could occupy a physical space barely larger than three
Olympic-sized swimming pools. In addition, it reveals how lit-
tle financial investment—physically backed gold ETFs and
over-the-counter (OTC) physical holdings—has been amassed
by market participants over the years in relation to other
sources of demand. A misleading statistic given the vast vol-
umes of gold that flow through financial centres every day.
That so much of this hypothetical cube is not owned via financial
instruments implies that any explanation of its total distribution
must consider factors beyond those solely linked to the day-to-day
decisions of financial market participants.
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The distribution of the cube also suggests that the price of gold
has been driven by two distinct components: an economic component
combined with a financial component.

An example of these dynamics is illustrated in Figure 3 using
quarterly data from 2000, adding COMEX futures net positions to
the mix to capture derivatives activity. This compares the cumulative
net consumer flows—jewellery plus technology minus recycling—to
flows relating to gold financial instruments—gold ETFs, plus over-
the-counter (OTC) net buying and net long futures positions. The
volume from gold accumulated through financial instruments is more
than twice as volatile as net consumption yet accumulates at a much
lower rate.

It is this accumulation — whether for individuals, the reserves of
select central banks or even investment for long-term savings — that we
attribute to an economic component. The financial component represents,
more tactical considerations, such as hedging demand, whether from
individual or institutional investors.

Figure 3. Financial investment is more volatile and accumulates more slowly
than consumer and retail bar and coin demand

40 CUMULATIVE GOLD DEMAND SINCE 2000 ACROSS CATEGORIES*

35 — Net consumer demand = Financial investment and futures
Retail bar and coin

30 Quarterly standard deviation (t)

25 Net consumer 178
Retail bar and coin 112
Fin. inv. and futures 335

2000

2004

2008 2012 2016 2020

*Data as of Q4 2023. Consumption represents jewellery and technology less recycling.
Retail bar and coin follows our standard definition as reflected in Supply and demand
notes and definitions. Financial investment and futures captures OTC, ETF and COMEX

futures demand.

Source: Bloomberg, Metals Focus, Refinitiv GFMS, World Gold Council.

Money no more

There is a common pitfall in establishing an expected return for gold
when using historical data to test a theory empirically. Generally,
more history is preferable to less, as more observations increase one’s
confidence in the analysis. Capital market assumptions for long-term
stock and bond returns commonly use data from 1900 or earlier.

Replicating this for gold creates one glaring issue: for the best part
of the 20th century gold prices were determined by the conversion
rate established by central banks and governments. This means
that gold was money, linked to the US dollar at a fixed price that
was only adjusted sporadically. As such, investors were not always
able to use it in practice as an inflation hedge or an equity market
hedge and in the US, citizens were barred from acquiring gold as
an investment from 1933 to 1974.

For gold, while its historical performance during Gold Standard
periods is an interesting reference, it is truly its market structure
and behaviour post-1971 that matters most.

By way of an example, to value a company and assess its expected

return, one needs to apply the analysis to the business it will be rather
than to the business it has been. If the two are materially different, then
past is not prologue. Take Finnish company Nokia, established as a
manufacturer of rubber cable and boots until the early 1990s when
it morphed into one of the global leaders in the telecoms industry.
Applying valuation metrics to Nokia as a boot maker in the early
1990s would have been as fallible as valuing gold in 2024 based on its
performance as money during the first half of the 20th century.

Gold’s key drivers
Gold’s performance responds to the interaction of its roles as a
consumer good and as an investment asset. It draws not only
from investment flows but also from fabrication and central bank
demand.

In this context, focus is on four key drivers to understand its
behaviour across periods:

Economic expansion: periods of growth are supportive of
jewellery, technology and long-term savings.

Risk and uncertainty: market downturns, inflation and
geopolitical risk often boost investment demand for gold as a safe
haven.

Opportunity cost: the price of competing assets, including bonds
and currencies, influences investor attitudes towards gold.

Momentum: capital flows, positioning and price trends can boost
or dampen gold’s performance.

The long-term system

We proxy the economic and financial components using real-world
economic and financial variables. Our economic component proxy is
global nominal GDP in US dollars. Nominal GDP comprises real
GDP, an inflation component (the GDP deflator) and a currency
component—used to convert local GDP to US dollars. This captures
the flow of capital from income to gold.

Our financial component is proxied using the capitalisation of global
equity and bond markets—the global portfolio—in US dollars. It
captures the investments available for investors to reallocate income and
wealth. It is important to note that we are looking at market capitalisation,
accounting for both quantity of float and issuance, not just prices.

heh

Table 1. Gold's long run is explained by global GDP and global

portfolio capitalisation

Gold long-term price model (1971-2023)

Dependent variable: Log gold price, US$/0z

Model (1) Model (2)
Log global nominal GDP 0.821** 2.837%**
Log global portfolio -1.079**

Note: *** ** * represent statistical significance at the 1%, 5% and 10% levels respectively.
Data from 1971 to 2023.

Source: Bloomberg, BIS, Federal Reserve Bank of St Louis, LBMA Gold Price PM, WFE, World Gold Council.
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We assess the influence of each of these variables using regression
analysis. The analysis reveals that GDP is the primary driver of the
gold price in the long run.

Table 1 on the previous page presents the regression results for two
different specifications. Model (1) is a simple regression to examine
the co-movement of gold prices with only GDP. This model yields a
positive and statistically significant relationship with 79% (R?) of the
variation of gold prices explained by GDP.

Model (2), which is labelled Gold Long-Term Expected Return or
GLTER, uses both components to create a stable long-run system with
an R? of 92%. A relatively larger coefficient for GDP estimated at 2.8
means that, all else being equal, a 1 unit rise in GDP is associated with
a 2.8 unit rise in gold. As we log both sides, these can be interpreted as
percentage changes. The negative coefficient for the global portfolio
(-1.07) moderates this relationship, as gold is competing for a share of
savings, with a one-unit rise in the capitalisation of equity and bond
markets associated with a one-unit reduction in gold prices.

Once growth as the primary driver of gold prices has been
accounted for, we are left with this substitution effect between gold
and the global portfolio. Importantly, the negative coefficient on the
global portfolio does not mean that it lowers the price of gold, but that
it makes it appreciate at a lower rate.

Additional regressions show that individually stocks and bonds
each have a negative coefficient when included with GDP in a two-
variable system, adding credence to the above finding.

The results of these regressions are represented graphically in
Figure 4. The dark brown dashed line shows the modelled gold price using
GDP only, with the errors being particularly pronounced in the 1980s
and the 2000s. The graph also displays the fitted line of the full model
(yellow dashed) using both global nominal GDP and global portfolio
capitalisation. The use of two variables rather than one yields a better fit
with the price of gold. While it is not surprising that two variables provide
a better fit than one, it is notable that the financial variable significantly
reduces the deviations from the long-term relationship.

Crucially, using only an economic component to explain gold prices
produces a model with rather prolonged periods of disequilibrium.
Accounting for gold’s dual nature makes for a much more nuanced
explanation of gold’s long-run price path.

Figure 4. Gold return is influenced by GDP and the global portfolio in
the long run
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Source: Bloomberg, BIS, Federal Reserve Bank of St Louis, LBMA Gold Price PM, WFE, World Gold Council.

A building block approach for expected gold
returns
We convert our findings into a framework that is perhaps more
accessible to investors: the building block approach used widely by
practitioners assessing long-term capital market assumptions.
Gold’s price relationship with GDP and the global portfolio can be
extended to represent a relationship in return terms. This converts
and simplifies these level components into the following relationship:

rg= B, *GDP Growth — f, » global portfolio growth

where r ¢ are annual gold returns, GDP growth is annual global
nominal GDP growth and global portfolio growth reflects the growth
in market capitalisation of equities and bonds, both in US dollars.

In Table 2 the results of Model (2) are applied to predict an 8.6%
annual average return for the period 1971-2024, versus an actual
return of 8% over that period. Using external forward estimates for
GDP growth and the global portfolio, the model predicts an annual
average return of 5.2% for the next 15 years.

The estimated average gold return over the 2025-2040 period is in
excess of 5% p.a. as is shown in Figure 5.

Table 2. Gold’s return will be influenced by future expected growth

Historical and modelled gold annualised returns*

. Nominal Global Modelled
\ELETICH Actual return
GDP portfolio gold return
Coefficient 2.837 -1.079 - -
1971-2023 7.00% 10.40% =8.6% =8%
2025-2040 5.24% -8.98% =52% -

*Data from 1971 to 2023. Modelled return as described in Table 1. CPI forecast from J.P.
Morgan LTCMA 2024. Assuming forecast horizon of 10-15 years. Expected GDP growth from
Oxford Economics Global Scenario service baseline forecast. Equity and bond returns from
J.P. Morgan LTCMA 2024 using AC World equities and World Government bonds respectively.
Growth in outstanding shares and bonds calculated using 5-year average issuance.

Source: Bloomberg, BIS, Federal Reserve Bank of St Louis, LBMA Gold Price PM, WFE, World Gold Council.

Figure 5. Gold’s return over the ing d de will be infl
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EXPECTED ANNUAL GROWTH IN US CPI, GLOBAL NOMINAL GDP AND MODELLED
GOLD PRICE USING GLTER (2025-2040)
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*CPI forecast from J.P. Morgan LTCMA 2024. Assuming forecast horizon of 10-15 years.
Expected GDP growth from Oxford Economics Global Scenario service baseline forecast.
Equity and bond returns from J.P. Morgan LTCMA 2024 using AC World equities and World
Government bonds respectively. Growth in outstanding shares and bonds calculated
using 5-year average issuance. Modelled GLTER gold return as described in Table 1.

Source: J.P. Morgan, Oxford Economics, World Gold Council.
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Specifically, the estimate exceeds common long-term return
assumptions such as a zero real return—2.5% nominal in line with
expected CPI inflation—over the next 15 years, or a gold return
equivalent to the risk-free rate—2.9% for short-term US Treasury bills.

This is lower than the historical return we have observed, largely
down to a lower expected growth in global GDP. However, all
asset returns are likely to be affected with for example, estimates for
intermediate US Treasury bonds and world government bonds over
the same period at 3.9% and 4.8%, respectively and US large cap stocks
expected to grow at a 7% annual rate—Dbelow their 20-year return.

Conclusion

In our view, any model that fails to account for economic growth
alongside financial factors will prove insufficient in establishing
gold’s long-term expected return.

Our novel contribution highlights the theoretical and empirical
importance of economic growth and gold’s role in global portfolios
in driving gold prices in the long run. GLTER complements other
gold pricing models, and it explains why gold’s long-term return has
been, and will likely remain, well above inflation. Fs
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