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Determinants of the physical demand for gold:
Evidence from panel data

Abstract

Although the role of gold in the world economy has declined since
the gold standard was abandoned, it remains important as a central
bank reserve, a hedge against risks, a barometer of geopolitical
uncertainty, and an input for jewelry. While portfolio demand for
gold has been well studied, determinants of physical demand are less
understood. Certain emerging-market countries like China and India
import substantial amounts of gold, with several factors that may
contribute: low financial development, need for precautionary
savings, and/or strong cultural valuation of gold itself. This paper
uses panel data on gold imports of 21 countries to examine
determinants of physical demand. We find that determinants of
physical demand differ from those of portfolio demand, and that they
differ between the developed and developing worlds.
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“Determinants of the physical demand for gold: Evidence from panel
data”

1. Introduction

Although the central role of gold in the world economy has declined since the demise of the
gold standard in the 1970s, it is still a significant item in central bank reserves, it continues to
be a sought-after store of value, and its price remains closely watched as an indicator of
changing risk perceptions. While markets in which claims to gold trade have been well-studied
(Beckers 1984; Bailey 1987; Sjaastad and Scacciavillani 1996; Capie, Mills and Wood 2005),
considerably less attention has been paid to what is known as the ‘physical demand’ for gold --
that is, acquisitions of gold in physical forms such as jewelry, bars, coins, and medallions. A
considerable part of this market reflects demand from emerging-market countries where gold
has traditionally been an important store of value and symbol of wealth. As shown in Figure 1,
India and Pakistan alone account for about 1/5 of world demand, with another 15-20% each
coming from the Middle East and Turkey, and Greater China and other emerging-market
countries of South East Asia; the share of demand from the G5 countries and Italy is on par with
that of India and Pakistan." Expressed in per-capita terms, levels of gold imports are especially
high in South and East Asia and the Middle East. As shown in Figure 2, for example, Vietnam’s
gold imports per capita were not far from those of France and Germany, despite the fact that

per capita GDP in Vietnam is about 20% that of France or Germany.

Physical gold has a number of appeals as a store of wealth, especially in emerging-market
contexts. First, because gold is highly portable and holds its value well in times of uncertainty,
it is thought to provide a good hedge against economic, social, political, and personal risks.
Second, in countries where financial systems are in relatively early stages of development, the
range of investment opportunities may be only starting to expand, and confidence in financial
markets and institutions may be less than full. Thus, assets like gold that can be held outside of
the financial system and hold their value in times of uncertainty remain of significant interest.
A third and related point concerns the relatively low development of credit-markets in
developing countries: because the scope for borrowing has been relatively limited, a higher

priority is placed on building up precautionary wealth that could be liquidated to cover

' The term ‘demand’ as used in discussion of physical gold is roughly equivalent to the level of
imports into a country in a given year. In any given year, world production of gold is quite small
relative to the ‘above ground’ stock, but because that entire stock constitutes total potential
supply, it is flows of gold between countries that are thought of as demand. Note that central
banks are estimated to hold about one-fifth of the world’s above-ground stocks of gold,
although this share has been falling as the role of gold in central bank reserves has been
steadily declining (see World Gold Council 2006).



consumption needs in the event of an adverse shock. Jewelry is handy in this respect, because
it can be worn and enjoyed in ordinary times with the understanding that it could be sold to
cover consumption should a family’s fortunes turn. A final point concerns the role of culture in
sustaining the value associated with gold. In places like India, the Middle East, and China,
where gold has traditionally been highly prized, the knowledge that others will regard gold as
having timeless intrinsic value serves to reinforce perceptions of its social and monetary worth.
That gold jewelry in developing countries is held as much for investment purposes as it is for
personal adornment is reflected in the way in which it is sold. In developing countries, gold
jewelry is typically high in carats and priced with minimal artistic mark-up over the value of
the gold with which it is made -- whereas in developed countries, only a small share of jewelry
is high in carats, and mark-ups over gold costs are much higher, consistent with much lower

interest in its store-of-wealth aspect.?

Many previous studies have attempted to characterize determinants of demand for gold by
examining high-frequency data on gold prices -- although these are primarily affected by
portfolio-related purchases and sales of gold claims, rather than physical-gold transactions. In
this regard, Capie et al. (2004) examined whether the hedging roles of gold had changed after
the breakdown of the Bretton Woods, distinguishing between its role as an internal hedge
against the domestic purchasing power of the dollar and that as an external hedge against
changes in its external purchasing power. They found that gold was a good external hedge
against exchange-rate fluctuations, although its value in this respect varied over time. Cai,
Cheung, and Wong (2001) studied the behavior of the gold futures market. They found that
gold futures prices were significantly affected by news about sales of gold reserves by central
banks, political tensions in South Africa, and key U.S. macroeconomic indicators like inflation,
unemployment, interest rates, and oil prices. However, reactions of gold prices to news about
economic fundamentals were relatively small, compared to their effects on markets for

Treasury bonds and foreign exchange.

There has been much less work on gold markets or gold demand in emerging-market countries.
In an early study of gold demand in India in 1901-1913, Rao and Nagabhushanam (1960) found
demand to rise strongly with income and to decline with price. Using cross-country data,
Balassa (1990) found investment in gold to be higher in places where real interest rates were
negative. Kutan and Aksoi (2004) study the market for gold in Istanbul. In their results, gold
prices did not react much to CPI releases, suggesting it is not a good hedge against inflation;
however, prices did react significantly to real-side news. Algahtani (1992) argued that,

reflecting widespread interest in gold among investors in Kuwait, the world price of gold enters

2 See World Gold Council (2007).



significantly in the country’s money-demand function, so that its fluctuations need to be
considered by its monetary authorities in their policy decisions. Similarly Tran and Starr (2007)
analyze the role of gold in monetary- and exchange-rate policy in Vietnam where, in the
turbulent period after economic reform began, gold served not only as a store of value but also

as a unit of account and medium of exchange for some types of transactions.

In a study with some similarity to ours, Haugom (1991) analyzed World Gold Council data on
physical gold imports of developed and developing countries respectively. He found the gold
demand of developed countries to be positively related to past demand and negatively related
to the gold price, although the gold price seemed less important than economic and political
factors in physical demand. The gold demand of developing countries was found to have
somewhat different determinants: It was positively affected by U.S. economic growth (taken as
a proxy for the strength of the world economy), and was significantly influenced by various

measures of international economic and financial conditions.

A shortcoming of Haugom’s study is that, because the data were for country groups rather than
individual countries, it was not possible to investigate how national economic and financial
conditions influenced demand for gold, nor was it possible to explore the role of socio-cultural
factors in cross-country variations. To our knowledge no previous economic research has
tackled the latter question, even though culture is regularly cited as the source of strong
demand in certain parts of the developing world. As a notable example, Keynes (1913: 99)
argued that India “wastes far too high a proportion of her resources in the needless
accumulation of the precious metals”, claiming that “The history of India at all times has
provided an example of a country impoverished by a preference for liquidity amounting to so
strong a passion that even an enormous and chronic influx of the precious metals has been
insufficient to bring down the rate of interest to a level which was compatible with the growth
of real wealth” (1936: 337). Refuting this view, Chandavarkar (1961) argued that Indians’ gold
holdings in fact reflected practical considerations rather than unreasonable preferences, and
that when one looked carefully at data on gold holdings “the actual extent of misdirection of
resources involved is much less than is commonly supposed.” Determining whether cross-
country variations in gold demand in part reflect cultural factors is of course not possible

without quantitative empirical work that establishes its determinants.

This paper presents estimates of factors affecting physical demand for gold, using panel data
from the World Gold Council (WGC), which cover 21 countries for the period from 1992 to 2003.

We examine the relative importance of a number of factors that may influence demand,



including income growth, exchange-rate and inflation volatility, the gold price, the extent of
the country’s financial development, real returns to safe financial assets, and access to credit.
The availability of panel data also enables us to measure persistent heterogeneities in physical
gold demand across countries, as would be consistent with a role of socio-cultural factors. In
brief, our results show that determinants of physical demand differ from those of portfolio

demand, and that they differ between the developed and developing worlds.

2. Data and methodology

The present study analyzes annual data on physical gold demand compiled by the World Gold
Council (WGC) and published in its quarterly reports on “Gold Demand Trends.”* The WGC
divides gold demand into four categories: jewelry, retail investment, industrial, and dental.
Table 1 provides exact definitions of these categories and shows their relative importance in
1997-2002. The largest component of physical demand by far is jewelry, which accounted for
4/5 of gold demand in these years. The second most important category is retail investment,
which refers to gold coins and bars and accounted for 8.4% of gold demand. Together these two
categories are referred to as ‘consumer demand’, and it is these categories that are analyzed
in the present study. The other two categories - industrial and dental - together made up 10%
of physical demand, and are presumably driven by different factors than those influencing its

consumer aspects.4

The data cover the annual gold imports of 21 countries over the 1992-2003 period.’ They
pertain to identifiable end-use consumption as so exclude gold purchases of central banks. Six
of the countries are high-income (France, Germany, Italy, Japan, the U.S., and U.K), while the
remainder are emerging-market countries that are notable importers of gold. Appendix table 1
lists the countries in the sample, along with summary statistics on their per-capita gold
imports. The sample composition entails a selection problem, insofar as countries that are
significant importers of gold are far more likely to be included in the data than similar
countries that are not. Still, the data are well-suited to characterizing the world market for

physical gold, in that these 21 countries together account for 75% of world demand.®

3 The World Gold Council bases its statistics on data compiled by the research group of GFMS, a
precious-metals consultancy.

“ Note that purchases by high net-worth individuals are considered to be institutional
investment and are not included in the statistics.

> The WGC also collects data for Taiwan, the United Arab Emirates and Turkey, although these
countries are not included in the present study. For the first two countries, data on the right-
hand side variables are generally not available; Turkey was not included due to problems with
extreme variations in exchange rates and inflation over the sample period.

® If the data for Taiwan, the UAE, and Turkey were included, this figure would be 83%.












24

Appendix Table 3. Diagnostic tests for regressions presented in Tables 5 and 6.

Bias-
Pooled OLS | Fixed-effects | corrected GMM-difference GMM-system
LSDV
Table 5: Consumer
demand
. Sargan test = Hansen test =
Developing Rmse=.1873 Rmse=.1797 | o ¢ 1.000 1.000
countries (n=164) R2=.9511 R2=.9514 = 1% order AR .821 1% order AR: .017
2" order AR: .536 2" order AR: .202
Sargan test = Hansen test =
Developed Rmse=.1053 RMse=.0836 | o . ao0, 1.000 1.000
countries (n=66) R2=.8917 R2=.9395 = 1% order AR: .387 1% order AR: .146
2" order AR: .379 2" order AR: .216
Table 6: Demand
by type
Sargan test = Hansen test =
Rmse=.0872 Rmse=.0842 _ 1.000 1.000
Jewelry R2=.9850 R2=.9873 Rmse=.318 | st order AR: .147 | 1% order AR: .006
2" order AR: .901 2" order AR: .574
Sargan test = Hansen test =
s Rmse=.4982 Rmse=.0842 _ 1.000 1.000
Retail investment R2=.2868 R2=.4586 RmMse=.3284 | 1« grder AR: .343 | 1% order AR: .361

2" order AR: .432

2" order AR: .401






