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Abstract: In times of prosperity and economic growth, many people can save part of their income. At
the same time, people are increasingly considering where to put their savings. Perhaps the most
important factor in this is appreciation rate - while in bank accounts these interest rates do not exceed
the level of inflation, alternative forms of investment may offer higher appreciation rates. The aim of
this paper is to assess the benefits of investing in physical gold in the period from 2000 to 2019. It
turns out that although investing in gold is referred to as long-term, and hedging rather than
investment, the opposite is true. In the last twenty years, there have been only a small number of
cases where an investor would not profit by buying in gold. In the vast majority of cases, it would
reach an average annual appreciation of around 9% p.a., except for only a few years, when the gold
price reached its maximum values. Generally, it can be stated that if an investor does not have enough
information and does not want to entrust his / her savings to investing with the bank, purchasing
physical gold will not make a mistake with a few exceptions. This exception is mostly easy to
recognize - everyone will know that the price of gold reaches new maximum values.
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1. Introduction

The basic prerequisite in economic theory is maximizing consumer's utility. Expenditures incurred
by consumers on consumer goods utility almost immediately as they usually consume these goods
immediately. In many cases, however, the consumer does not spend all his income on the purchase of
consumer goods but saves some part, which creates just savings - investments.

When investing, however, the assumption of maximizing consumer utility remains. The goal of any
rational person is profit or return on investment. However, when deciding where to deposit (invest)
available cash, not only profit or appreciation rates, but also liquidity and risk are taken into account.
Liquidity can be understood as the ability to convert assets into money quickly and without significant
losses, while any asset that is liquid is also easily traded. Risk then expresses the risk of not achieving the
expected results (returns), in the investment environment can distinguish the basic types of risks, which
are inflationary risk (causing a decrease in purchasing power of investment), interest (causing market ),
liquidity risk (insufficient market demand for the asset), currency risk (depreciation of the currency in
which the investment is held), and market risk (eg changing trading conditions for different types of
assets).

Current time is characterized by the possibility of choosing from a large number of different assets
that can serve as investments, but this has not been the case in the past. Gold and silver served as money
because coins were made of them (Green 2007). Because precious metals initially served as a tool of
exchange, their tenure was more similar to today's form of savings. Given that in ancient Greece interest-
rate lending, as well as the accumulation of assets, were not considered natural and philosophically
correct, the only way to increase the wealth of the people at that time was to purchase other real assets.

A few thousand years later, however, people broke free from gold and silver as money. Precious
metals began to be considered too rare to be paid for goods of common consumption, so they began to
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be replaced by other metals, later paper money and nowadays deposit (virtual) money. The advantage
of this “modern” money is the speed of payment - for example, a payment card transaction is settled
immediately, even over long distances (Svobodova and Hedvi¢akova 2015). On the contrary, their
potential disadvantage and at the same time the common feature is that they are not covered by any real
assets (such as the aforementioned gold or silver), which leads to an ever-greater decrease in their
purchasing power over time (Rejnus, 2016). In the first half of the 20th century, the US dollar was covered
by gold. This meant that anyone at that time could come to the bank and demand a certain amount of
gold of a predetermined value for the paper bill. So there was a gold standard, but several times the
dollar was artificially changed against gold. The reason was that the dollars were printed much more
than the amount of reserve gold available. In 1971, the exchange rate of 1:35 ($ 35 per 1 oz of gold) became
unsustainable for the US, because European countries, led by France, began to demand gold from the US
in exchange for "war" dollars. Following a dramatic decline in gold reserves, President Richard Nixon
abolished the convertibility of the dollar into gold, leaving a period of open fiat currencies. Since then,
gold has become a real investment in modern concepts that is durable, versatile and easily convertible,
divisible, and at the same time is a store of value (Worthington and Pahlavani 2007).

2. Methodology

This paper aim is to analyze when in the last 20 years and at what investment horizon the
investment in gold was profitable for the investor.

The first part describes the development of world gold mining. These are annual data for the
period from 1700 to 2018. At the same time, countries with a significant share in the world gold mining
are identified and gold reserves compared with the development of the human population.
Interestingly, the proportion of gold per person in the world is also calculated. Data from internet
portals that specialize in gold mining and gold prices and population data are used in the analysis.

In the second part, there is an analysis of the development of the price of gold from 1800 to 2019.
The price is given in dollars per troy ounce and it is average of average closing daily price. This part is
then more focused on the history of the last twenty years (ie 2000-2019). For this period, the
appreciation rate of gold (i) for each year is calculated according to the formula:

== -1 (1)
where future value FV denotes the future price of gold, present value PV the current price of gold and
t the investment horizon (number of years). This appreciation rate is calculated for all years in the
period 20002019, and for investment horizons of 1-20 years. The result, therefore, allows comparisons
in which of the last 20 years the investment in gold has been the most profitable and for how long it
has paid off to buy gold.

3. Results

3.1. Development of world gold mining

In ancient times, gold mining was carried out manually and it was relatively inefficient. This fact
is confirmed by data - until the mid of 19th century, the volume of annual gold mined represented
only units, a maximum of tens of tons. With the advent of the Industrial Revolution, the volume of
mined gold increased and since 1900 it has been at least 500 tons each year. The significant decline in
mining was recorded during World War II. For example, in 1945, the annual volume of mined gold
was 640 tonnes, a decrease of more than 50% compared to 1940, where a total of 1283 tonnes was mined
(Our World in Data 2019). The development of gold production is shown in Figure 1:
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Figure 1. Gold production in tons per year, own processing based on (Our World in Data 2019; Gold
Hub 2019).

Gold production has increased dramatically in the last ten years. Thus, the supply of gold has
increased, which has been and still is counteracting the dramatic rise in its price that could be expected
in connection with the stimulation of the economy through quantitative easing. While a total of 2,794
tons of gold was mined in 2010, eight years later in 2018 it was already 3,503 tons of gold (Gold Hub
2019). The total volume of gold production is increasing by an exponential trend, as does the human
population, see Figure 2:
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Figure 2. Gold mined — cumulative (thousands tons) in context with population development since
1681, own processing based on (Our World in Data 2019; Gold Hub 2019; World Bank 2019).

By 2018, South Africa had the largest share of the world's gold production, with almost 53,000
tons of gold being mined, followed by the United States of America with 19,000 tonnes and Australia
with 14,388 tonnes (see Table 1). In recent years, it can be stated that the largest countries such as China,
Russia, the USA, Canada, and Australia have the largest share in the current world gold production.
However, these numbers are treacherous, a very substantial share is also represented by smaller
countries, for example in Africa or South America. Because these countries are developing countries
where labor costs are relatively low compared to the other countries in the developed world, this is
also reflected in the mining costs and hence the final price of gold (see below).



Table 1. Gold mined until 2018 in selected countries, own calculation based on (Our World in Data
2019; Gold Hub 2019; World Bank 2019).

Gold mined Gold mined Gold mined
Country (tons) Country (tons) Country (tons)
South Africa 52,735 China 8,646 Mexico 3,255
United States 19,086 Uzbekistan 4,683 Colombia 2,966
Australia 14,388 Peru 4,030 Indonesia 2,879
Russia 11,522 Brazil 3,680 Papua New Guinea 2,305
Canada 11,424 Ghana 3,472 Zimbabwe 2,059

It is clear, however, that the exponential trend in gold mining will not continue indefinitely and
is only a matter of time before gold mining begins to slow down. However, due to similarly
exponential development of the total human population, the share of gold per capita remains at about
the same level and is 0.79 oz (24.57 grams):

Table 2. Gold per person (troy ounces), own calculation based on (Our World in Data 2019; Gold Hub
2019; World Bank 2019).

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
0.69 0.70 0.70 0.71 0.71 0.72 0.72 0.73 0.73 0.73

2010 2011 2012 2013 2014 2015 2016 2017 2018
0.74 0.74 0.75 0.76 0.76 0.77 0.78 0.79 0.79

3.2. Investments in Gold

Given the ever-increasing gold production, one might expect its price to fall. This could be
supported by the fact that nowadays the investor can invest his money in many alternative investment
instruments or real assets. However, if we look at historical gold prices, we find that in the last 20
years, its average closing price has risen from less than $ 280 per 1 oz in 2000 to $ 1,391.8 in 2019. So it
was a more than five-fold increase in its price. However, it was not a constant increase, and during
these 20 years there was also a significant decrease between 2012 - 2015:
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Figure 3. Gold price (USD per 0z), own processing based on (Macrotrends 2019a).



However, a retail (small) investor does not have, nor can he have perfect information (Soukal and
Draessler 2012) based on which he can determine with certainty the future development of the gold
price. His investment is, therefore, like any other, exposed to the risk of loss, but this loss can be
eliminated if the investment horizon is extended, as in the case of shares, for example. One example is
the bear market period between 2012 and 2015 when the price of gold fell from about $ 1670 per 1 oz
to $ 1158 per 1 oz. This was a decrease of around 30%. However, such an investor would have to wait
another 2-3 years and the price of his gold would reach the parallel level as in 2012.

The resulting appreciation of the “gold” investment over the last 20 years is shown in the
following Table 3. For each year since 2000, the appreciation according to the above formula (1) is
calculated. These values can be compared with the appreciation of other investments or even with the
interest rate on savings accounts in banks.

Table 3. Appreciation of gold in 1 - 10 years since 2000 (p. a.).

Length of investment (years)

Year Price
2 3 4 5 6 7 8 9 10

2000 279.3 -2.9% 5.4% 9.2% 10.0% 9.8% 13.7% 139% 153% 149% 159%
2001 271.2 143% 15.8% 14.7% 132% 174% 17.0% 182% 17.3% 183% 19.2%
2002 310.1 173% 149% 12.8% 182% 17.6% 188% 17.8% 18.8% 19.8% 18.3%
2003 363.8 12.6% 10.6% 184% 17.6% 191% 17.8% 19.0% 20.1% 18.4% 14.5%
2004 409.5 87% 215% 19.4% 20.8% 189% 20.1% 21.2% 192% 14.7% 11.9%
2005 445.0 358% 251% 252% 21.6% 225% 234% 20.8% 155% 123% 10.0%
2006 604.3 152% 201% 172% 194% 21.1% 184% 12.9% 9.7% 7.5% 7.6%
2007 696.4 25.3% 182% 208% 22.6% 19.1% 125% 8.9% 6.6% 6.7% 6.1%
2008 872.4 11.6% 18.6% 21.7% 17.6% 10.1% 6.4% 4.1% 4.6%  4.2% 3.8%
2009 973.7 26.0% 271% 19.7% 9.7% 5.4% 2.9% 3.7% 3.3% 3.0% 3.6%
2010 1,226.7 282% 16.6% 4.7% 0.8% -1.1% 0.3% 0.4% 0.4% 1.4% 1.3%
2011 1,573.2 6.1% -53% -7.0% -74% -45% -3.6% -3.0% -15% -1.4%
2012 1,668.9 -15.5% -129% -114% -69% -55% -45% -2.6% -22%
2013 1,409.5 -102%  -93% -39% -28% -21% -02% -0.2%
2014 1,266.1 -85% -0.6% -0.1% 0.1% 1.9% 1.6%
2015 1,158.9 8.0% 4.3% 3.1% 4.7% 3.7%
2016 1,251.9 0.7% 0.7% 3.6% 2.7%
2017 1,260.4 0.7% 5.1% 3.4%
2018 1,268.9 9.7% 4.7%
2019 1,391.8 0.0%

For a retail investor, investment in gold is generally considered as a long-term investment.
Nevertheless, it was possible to achieve any return of investment within only one year, in 16 out of the
last 20 years. The same was true for the investment period of 2 or 3 years. In the longer term, there was
an increase in the price of gold, offsetting the possible loss (highlighted in gray in Table 3) if the
investor was unlucky and bought the gold in the year when its price was at its highest (eg 2010-2013).

The average appreciation of gold with an investment period of only one year has been almost
9.2% p.a. since 2000 (the last 20 years). Even in the case of longer-term investment, the average annual
return on this gold investment remained broadly unchanged, and in all cases exceeded 9% p.a.:



Table 4. Average appreciation of gold in 1 - 10 years since 2000 (p. a.).

Length of investment (years)
1 2 3 4 5 6 7 8 9 10

9.16% 9.51% 9.52% 9.52% 9.59% 9.65% 9.64% 9.77% 9.99% 10.22%

In the case of investment in gold over a longer period, the appreciation has always been positive
over the last 20 years ranging from an average of 3.3% p.a. per year to 18.0% p.a. if the investor started
investing in 2001:

Table 5. Appreciation of gold in 11 - 20 years since 2000 (p. a.).

. Length of investment (years)
Year  Price

12 13 14 15 16 17 18 19 20
2000 279.3 170% 161% 133% 11.4%  10.0% 98% 93% 88% 88% 84%
2001 271.2 18.0% 14.7%  126% 109% 107% 101%  95% 95%  9.0%
2002 310.1 14.8% 124%  10.7%  10.5% 9.8% 92%  92%  87%
2003 363.8 12.0% 10.1%  10.0% 9.3% 8.7% 87%  82%
2004 409.5 9.9% 9.8% 9.0% 8.4% 8.5% 7.9%
2005 445.0 9.9% 9.1% 8.4% 8.5% 7.9%
2006 604.3 6.9% 6.4% 6.6% 6.1%
2007 696.4 5.6% 5.9% 5.5%
2008 872.4 4.3% 4.0%

2009 973.7 3.3%

As in the shorter investment horizon, the average return of the gold investment was always
around 9% p.a., the highest was an average of 10.2% p.a. if investing for 11 years:

Table 6. Average appreciation of gold in 11 - 20 years since 2000 (p.a.).

Length of investment (years)
11 12 13 14 15 16 17 18 19 20
10.2% 9.8% 9.5% 9.3% 9.3% 9.2% 9.1% 9.0% 8.9% 8.4%

4. Discussion

Most people use bank products - savings accounts or various funds - to save or invest. While the
older generation is conservative and does not make much use of modern banking technology, the
young generation takes the bank account and credit card for granted. Nevertheless, this young
generation has some reserves in financial literacy (Hedvicadkova et al. 2017). It turns out that, instead
of actively seeking investment opportunities, young pupils and students only increase consumption
spending. They then use pocket money to buy extra goods, and in fact, no one discourages them and
prepares them for the “real world”, although this can be beneficial for both students and educational
institutions (eg universities) in many areas. (Novotna 2019) The style of our time living here and now
is more than encouraging.

In addition to merchants, banks also benefit from these purchases. As cash payments are still
popular, they charge considerable processing fees and, despite significant cash processing costs (Kral
2017; Kral and Héjek 2017), they make billions of profits (Finance 2019). Therefore, banking institutions
will by no means offer investors alternative investment opportunities, they will always prefer to sell
their products - mutual funds, savings accounts, perhaps even buying real estate on credit.



These products are often disadvantageous for investors. For example, in savings accounts, the
appreciation rate usually does not exceed the level of inflation. In reality, people lose the value of their
savings every year by saving on bank accounts. In the case of investment funds, there may be an
appreciation rate that is higher than the inflation rate, but a frequent disadvantage is that investors
have to fully trust the bank and often does not even know exactly what it is investing in. The final
profit may also be influenced by the exchange rate, which allows further speculation, eg in the period
of the end of foreign exchange interventions of Czech National Bank, companies assumed an
apreciation of CZK, therefore, the volume of loans denominated in euro compared to loans
denominated in CZK etc (Macdi et al. 2017).

In the case of investment in physical gold, this situation cannot occur, moreover, unlike most other
investments (stocks, virtual currencies), it is a “net” investment that does not produce any carbon
emissions (Baur and Oll 2019). Equally worth mentioning is the comparison of gold and bitcoin, which
is said to be virtual gold. So if an investor prefers virtual currency instead of physical gold, he does
not invest in virtual gold, as these two “investments” show quite different tendencies. Bitcoin, for
example, is much more volatile and, in contrast to gold, responds to financial market events quite the
opposite (Klein et al. 2018).

5. Conclusions

In many economic and banking books we can read that investment in real assets is a long-term
investment. The long-term investment horizon is generally longer than five years and is therefore
comparable to the investment horizon for shares or different funds. Investing in a variety of funds,
whether equity or bond or otherwise, is generally encouraged, as opposed to investing in precious
metals. Political representativeness tells people to save for retirement savings, banks offer their clients
various equity, bond, real estate or other funds... However, investments in precious metals are not
mostly actively recommended nor by politicians (government representatives) nor banks.

The question remains why this is the case, as the price of gold has risen by about five times over
the past 20 years. By comparison, the average closing value of the Dow Jones stock index was about
$ 10,730 in 2000, and about $ 26,500 in 2019 (Macrotrends 2019b). Compared to gold, therefore, the
appreciation of this index was about half. For ordinary people who do not have enough information
or rely on social networks marketing information (Hruska and Paskova 2018) and have to rely on the
advice of others, this situation is sad.

Of course, it can be argued that no retail investor can buy gold at a middle price, and the price of
buying and selling varies considerably, storage costs are not zero, etc., as well as the price of other
companies' shares rising much more than average stock indices. This discussion could, therefore, go
in many ways, but the point remains indisputable: the average closing price of gold has increased
much more than average closing price of stock indices over the past twenty years. So if someone has
bought physical gold since 2000, he made a "mistake" only if he bought it when everyone knew the
gold price was at historical highs.
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