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Units used:

supply and demand data are given in units of million troy ounces (Moz)
1 Moz =31.103 t (metric tonnes)

1 tonne = 32,151 troy ounces

1 tonne = 1,000,000 grams (g)

Terminology:

“-” = not available or not applicable

0.0 = zero or less than 0.05

“dollar” refers to the US dollar unless otherwise stated

Prices:
Unless otherwise stated US dollar prices are for the PM fix of the London Silver Market.

Table Rounding:
Throughout the tables, totals may not add due to independent rounding.




. Summary and Outlook

Silver's prospects seemed bright at the start of 1998.
The price was increasing and investment interest was
lively. Indeed, at the beginning of the year there had
been a lot of talk about the potential for a spike of long
duration into double-digit territory. But it is probably
fair to say that some investors felt let down by the
performance of the silver price in 1998, in spite of it
rising 13% year-on-year. Did they misread the
market?

This seems difficult to refute. After all, following
the tremendous rise in the price over the first six weeks
of 1998 (silver peaked at $7.81 on 6™ February), the
metal has basically traded in a $4.80-$6.00 range since
May last year. Both the extent and duration of the
rally did not match up to some peoples' expectations,
for reasons considered in detail in this Survey. In
summary, however, the rally ran out of gas because of
the rapid and substantial response of silver supply and
demand to the rise in the price.

As regards supply, the sharp increase in the price
and in silver leasing rates in the first quarter not only
initiated a wave of demand from short covering and
fresh buying, but also resulted in an enormous amount
of metal being mobilized for sale and lending. Silver
came to the market from a variety of sources,

including unregistered private and government stocks.

Similarly, on the demand side, the price-elastic
response to higher prices was stronger and more rapid
than many had expected. In particular, the “swing”
role played in the market by India and the
discretionary nature of much of the country’s silver
consumption was severely underestimated. In fact, the
rise in the price prompted a collapse in Indian demand
during the first quarter (see Chapters 6 and 7).

The question which now faces the market is: In the
wake of last year’s dramatic events, have the prospects
for higher silver prices become worse or better?

At the time of writing the silver price is comfortably
above $5/0z, with any sorties much below this level in
1999-to-date having been firmly resisted. Even
discounting the first quarter rally, silver did very well
last year compared to most other commodities that
have trended down since 1997 on the back of falling
world GDP growth rates. Silver’s resilience in the face
of difficult economic conditions and the perception
that its downside below $5/0z may be limited helps to
explain why investors and speculators generally
remain on the long side of the market.

Another plus is that silver stocks are probably now
in tighter hands. There was a huge transfer of bullion

Table 1
World Silver Supply and Demand

(Million ounces)

1990 1991 1992 1993 1994 1995 1996 1997 1998

Supply
Mine Production 518.2 506.0 480.8 463.0 448.1 478.8 485.9 519.3 545.5
Net Official Sector Sales 0.7 - - 13.0 25.8 33.4 26.8 7.0 5255
0ld Silver Scrap 134.8 141.6 147.8 147.7 151.3 162.3 157.8 168.7 190.4
Hedging 115.2 19.0 1.3 26.7 - 6.6 - 66.7 Sl
Implied Disinvestment 52.0 56.1 107.7 134.7 154.9 100.6 154.8 98.2 47.2
Total Supply 720.9 722.8 737.6 785.1 780.0 781.7 825.3 859.9 840.6
Demand
Fabrication

Industrial Applications 278.3 N 264.4 275.5 287.8 302.0 304.2 34T; 323.7

Photography DL 216.2 210.3 210.1 21351 220.5 224.6 2324 2453

Jewelry and Silverware 188.6 194.3 211.4 258.6 226.9 235.5 261.5 271.8 244 .4

Official Coins 32.8 29.7 33.9 41.0 43.0 23.8 22.8 28.0 DD,
Total Fabrication 720.9 712.0 720.1 785.1 770.9 781.7 813.1 859.9 840.6
Net Official Sector Purchases - 10.8 17.5 - - - - - -
Hedging = - - - 9.1 - 1227 - -
Total Demand 720.9 722.8 737.6 785.1 780.0 781.7 825.3 859.9 840.6
Silver Price (London US$/0z) 4.832 4.057 3.946 4313 5.285 5.197 5.199 4.897 5.544
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from “stale” longs to new investors including, notably,
Berkshire Hathaway, between August 1997 and
February 1998, and our impression is that these new
investors still own a substantial proportion of their
original purchases. GFMS estimates that several of
these investors could between them be holding in the
region of 200 Moz (6,220 t). More importantly, it
seems likely that many of these investors are hanging
onto their silver quite tightly. Mr Buffett, for example,
has a reputation for being a “value investor” and so it
seems that, for the time being, he may be happy to sit
with his silver position, especially given his widely
reported opinion that many stockmarkets are seriously
overvalued.

Clearly at the right price this silver would be sold.
But unless and until a higher price level is reached
these stocks appear to be firmly held. Meanwhile,
there continues to be a structural “deficit” in the silver
market that is eating away at above-ground bullion
stocks. Last year, for instance, this “deficit” amounted
to 104.7 Moz (3,260 t) in spite of higher supply from
scrap and mine production and lower fabrication
demand. The erosion of available bullion stocks that
has resulted is evident from the strong shift upwards in
silver leasing rates, in spite of a sharp fall in borrowing
demand. Three-month rates have moved up from close
to 0.5% a couple of years ago to at least 3.0%
currently. One implication of the relative lack of
liquidity and the associated running down of bullion
stocks is that, in future, higher prices may be required
to tease out the same volume of metal as was seen in
early 1998.

Nevertheless, we do not believe that too rosy a
picture of silver’s price prospects should be painted.
Apart from the cautionary message from last year’s
price-elastic increase in supply and collapse of
demand, there are some changes that could limit the
upside for the price over the foreseeable future.

Firstly, a lot of non-speculative borrowers are now out
of the market. One reason why silver moved up so
rapidly in early 1998 is that many industrial users were
forced by the leap in borrowing costs into replacing
loans with purchased metal. After last year's rapid
price and lease rate spikes, borrowers have reduced
their vulnerability by cutting back on their loans and
overall inventory levels. Any future rally is therefore
not likely to be boosted to the same extent by
purchases from this quarter.

Secondly, although producer hedging added very
little to supply last year, some mining companies may
feel that they missed an opportunity by not selling
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Figure 1
World Silver Supply
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forward more aggressively into the rally. Things could
be different next time.

What nevertheless became apparent last year is that
silver, does have abundant above-ground stocks that
can come into play under the right circumstances.
Indeed, as we have seen, one of the reasons why some
investors may have somewhat misread the market last
year is that they underestimated the size and price-
elasticity of, particularly, the unidentified stocks of
bullion.

Supply

¢ Mine production increased 5%, reaching its
highest level this decade of 545.5 Moz (16,970 t).

* Producer hedging made a very modest contribution
to supply due to increased options activity.

* Scrap supply surged 13% due partly to large-scale
dishoarding in a number of countries in response to
higher prices.

+ Official sector sales increased more than seven-fold
to 52.5 Moz (1,630 t), the highest level recorded
since the 1970s.

* Net disinvestment generated 47.2 Moz (1,470 t).

Total supply of silver to the market declined by a
modest 2% in 1998, despite an additional 93 Moz
(2,890 t) finding its way to the market via increases in
three of the main sources of supply, namely mine
production, scrap and official sector sales. This was
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Figure 2
Mobilization of Above-ground Stocks
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offset by a very large drop in producer hedging and
lower disinvestment than in 1997 (see Figure 1).

Silver mine production continued on the strong
expansionary trend which started in 1997, with a
number of very large-scale new mines commencing
production. Primary silver production increased its
share of the total to around 26%.

Despite the poor conditions prevailing in the lead,
zinc and copper industries, mining of these metals still
generated 5% more silver than the previous year, as
capacity cutbacks have not yet been implemented with
any noticeable effect. On the other hand, reduced
output levels and closure or suspension of a number of
silver-bearing gold mines resulted in the share of this
source metal in total output shrinking to 13%, from
16% in 1997.

But, as is so often the case, supply from mine
production, although it contributed 65% to the total,
was not really the most important price-determining
factor on the supply side. Rather, it was developments
in the mobilization of the vast stocks of above-ground
silver which continued to have an impact on the price
(see Figure 2).

Supply to the market from above-ground stocks fell
13% last year to 295.1 Moz (9,180 t). Figure 2 shows
how flows from private sector stocks of bullion and
coins were much reduced at 52.3 Moz (1,630 t),
compared to 1997 when both disinvestment and
producer hedging were at much higher levels.

Producer hedging generated only 5.1 Moz (160 t) of
accelerated supply to the market last year, in stark
contrast to 1997 when this number had reached an all-

Summary and Outlook

time high of 66.7 Moz (2,070 t). 1998 witnessed a
number of large buybacks and restructuring of hedge
books, as producers unlocked some of the value tied up
in their positions. There was still a large degree of
options activity (particularly on the call options side),
and with the delta on some of these being quite high,
enough silver was generated in financing the
transactions to cancel out the effect of a decline in
outstanding forward positions.

Scrap responded to higher silver prices last year,
posting a 13% increase to 190.4 Moz (5,920 t). Some
of this was generated in the troubled countries of East
Asia. However, the relative shortage in this region of
“near-market” stocks of silver - i.e. fabricated products
which could easily be mobilized in a hurry - meant that
silver scrap flows never even remotely approached the
levels seen in the gold market. But the real increases
were seen in India, where the 14% rise in local silver
prices led to large volumes of old ornaments and
silverware being remelted last year.

In a sharp deviation from past patterns, net
government sales soared to 52.5 Moz (1,630 t) in 1998.
This appears to have been the highest level of sales out
of government stocks since the 1970s, and disposals
came primarily from China, Russia and the United
States. Different motivations appear to have been at
work in each case. In the United States, the Defense
Logistics Agency continued its program of reducing
stockpiles for coin fabrication. In China, large-scale
disposals were probably motivated by high prices; and
in Russia, silver sales may have been an emergency
measure implemented by a cash-strapped government.

The silver market saw huge two-way business from
speculators and investors, especially in the first
quarter. The net disinvestment figure of 47 Moz
(1,460 t) totally understates the scale of activity. Much
of the reduction in this total from 1997's levels of close
to 100 Moz (3,100 t) was due to buying at the start of
the year, not all of it entirely “voluntary”.

Demand

« After three years of growth, world silver
fabrication fell to 840.6 Moz (26,150 t) in 1998.

¢ The fall was primarily the result of the sharp
decline in Indian and East Asian fabrication
demand.

« Industrial uses of silver declined by a modest 1.2%
to 323.7 Moz (10,070 t).

» Photographic fabrication surged by 5.6%, to 245.3
Moz (7,630 t), almost entirely on the back of
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Figure 3
World Silver Demand
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growth in the United States.

* Jewelry and silverware fabrication fell sharply in
1998 to 244.4 Moz (7,600t). Virtually all of this
was attributable to the collapse in Indian and East

- Asian demand.
* Coins and medals demand fell by around 3%.

Table 1 shows that silver is unequivocally an
industrial metal - close to 70% of the metal is
consumed in industrial applications and photography.
To the extent that there remains a hint of silver's past
monetary role, this is to be found in coins, which in
1998 accounted for only around 3% of total demand.
Jewelry and silverware accounted for the balance of
offtake (see Figure 3). The last net official sector
purchase recorded was in 1992, and then for a very
modest amount of 17.5 Moz (540 t), and there have
only been two occasions in the last nine years when
hedging has appeared on the demand side.

One of the most revealing things about the demand
numbers last year was how each segment responded to
the sharp rise in the dollar (and local currency) price.
It is particularly noticeable that neither industrial
applications nor photography responded particularly
markedly to both high prices and lease rates; indeed,
silver usage in photography increased year-on-year.
Most of the response to the high price was seen in
jewelry and silverware, which fell by over 10% (price
elasticity is discussed more fully in Chapter 2). Of
course, this has important implications for the silver
market as a whole: if only a relatively small percentage
of the market is very price elastic, the capacity of the
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Figure 4
Silver Price and Economic Indicators
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price to move up sharply is less constrained (and here
the differences between the gold and silver markets is
very apparent - 76% of gold demand is for jewelry).

The largest single end-use for silver is industrial
applications, a quite broad category that encompasses a
very wide range of applications ranging from medical
uses through to plating salts for use in electronics.
Silver has unique properties that have secured it a
place in a very wide range of industrial applications.
Although fabricators are constantly looking to
economize on their silver use, there are limits, and this
has been seen in steadily rising demand over the past
decade. Silver's industrial credentials are reflected in
the fact that Europe, North America and Japan
dominate world offtake in this category.

Based on the 5.6% growth posted in 1998, it would
seem as if the digital revolution has, thus far at least,
largely passed conventional photography by.
Currently, the two technologies appear to be
developing alongside one another without dramatically
affecting each other's market share. To the extent that
digital has affected silver halide demand, this has been
seen primarily in niche areas of the amateur market
and in graphic arts. However, digital imaging will
grow as a threat to silver halide in the future.

Turning to jewelry and silverware, it was interesting
to see how demand in different geographical areas
responded to higher prices. The impact in price-
inelastic markets such as Europe and North America
was barely noticeable. By contrast, Turkish demand
fell by close to 5%, while Indian fabrication declined
by 17% - clear confirmation that India is today the big
swing market on the jewelry side.
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® The average 1998 silver price of $5.5442 rose 13.2% year-on-year to an 11-year high in nominal terms.

* The trading range of $3.1200 (56%) and volatility (37%) were the highest in over a decade.

* Lease rates surged ahead of US interest rates in the first half, putting the market in backwardation (basis 3-
month silver), effectively from the beginning of January until early April.

1998 was an eventful year in the silver market, a fact
clearly reflected in the movements in the price of the
metal (see Figure 5). The average price of $5.5442
was the highest nominal average in 11 years; the 56%
trading range and the volatility of 37% also
represented eleven-year highs.

Following on two years of declining prices, silver
staged an impressive recovery starting around mid-
1997. A strong rally was kicked off in August which
saw the price rise 29% to end the year at $5.9950.

USS Silver Price

19787 19881 11998
Annual Average 54218 6.5324 5.5442
Maximum 6.2640 7.8215 7.8100
Minimum 4.8180 6.0500 4.6900
Range:Average 26.7% 27.1% 56.3%

Figure 5

1998 thus got off to a very good start, with silver
breaching the elusive $6-level only six days into the
year. The rally gathered pace towards the end of
January, and in February the price rose by over 22% or
$1.43 in just three days to reach its high for the year -
and an 11-year record - of $7.8100, on 6" February.

This marked the culmination of a tumultuous period
in the silver market during which lease rates increased
sharply. The market moved into steep backwardation,
having briefly returned to a contango situation at the
beginning of the year. The surge in lease rates was
impressive - the 3-month rate shot up to 32.7% on 5*
February, while one-month rates briefly touched 90% -
and gave a strong signal that some large players were
active in the market (see Figure 6).

Warren Buffett’s announcement on 3™ February that
he had acquired 129.7 Moz (4,030 t) of silver for his
Berkshire Hathaway investment fund, confirmed the
presence of a large buyer. The intensity of the squeeze
suggested that he was not the only one in the market,
though. In the wake of the announcement, a further

London Silver Market: Spot Price, Weekly Averages

US$/o0z; other currencies reindexed to 2nd January 1998
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wave of buying hit the already tight market as soaring
lease rates left silver buyers scrambling to get hold of
the metal, pushing prices up in the process. In what
had become a serious liquidity crisis - albeit brief -
3-month forward prices were as much as 0.49 cents
below spot.

There can be no doubt that the issue of liquidity and,
by implication, mobilization of silver stocks, was the
single most influential factor determining price
behavior last year. Comex stock movements were a
useful guide to what was happening in the market
more broadly. They had been falling consistently from
mid-1997 (see Chapter 5) and by 12 February 1998
had reached a historic low of 92.8 Moz (2,890 t),
prompting speculation that there was a serious
“deficit” in the silver market.

The growing tightness in the silver market had a
particular geographical dimension, reflected in the
growing price differential between London and New
York. On 6" February the London premium peaked at
77 cents. It is surely no coincidence that over 66 Moz
(2,070 t) of silver was imported into the United
Kingdom in February alone (see Chapter 6 for more on
this). A substantial percentage of this bullion was
most probably originally from Comex warehouses.

These huge flows into London were a leading
indicator that the price would soon come under
pressure. Much of the silver pouring in was earmarked
for borrowing, as bullion players clamored to make
silver available against very high lease rates.

Figure 6
London Spot and 3-month Contango
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Coinciding with this, a further wave of
mobilization was seen in the form of outright sales by
the official sector - China, for example, sold large
volumes of silver (see Chapter 5).

Of course, with silver lease rates so far above dollar
interest rates, demand for borrowed silver had already
fallen sharply, and the effect was intensified by a
number of large-scale buy-backs of producer hedging
positions (see Chapter 4). At the same time, physical
demand responded fiercely to high prices: Indian
jewelry demand virtually disappeared, for example,
while imports into Italy halved. As the liquidity
squeeze eased, prices dropped in the first days of
March, helped on their way down by long liquidation.

Silver trended downwards for the rest of the year.
Only on three occasions did it manage brief rallies.
The price rose to $6.73 towards end-March on the back
of fund buying on Comex. In late July the price
recovered from recent lows (reached in sympathy with
gold) to $5.8325, as funds once again bought the metal
and new borrowing created a sudden tightness in the
market. Finally, towards end-September the silver
price rose briefly above $5.38 on the back of falling
Comex stocks and the rally in the gold price.

On each occasion, though, the high-point was below
that of the previous rally. Silver trended downwards
steadily, along with the rest of the commodities
complex (see Figure 7), reflecting its role as an
industrial metal. The decline continued for the balance
of the year with the lowest fix in 1998 of $4.6900

Figure 7
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Figure 8§
Daily Silver Price Volatility
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recorded on 3™ December.

During the first weeks of this year, silver trended
strongly upward, buoyed by investment buying in New
York and further boosted by the mini-rally in the gold
price. February saw a further squeeze on silver
liquidity which again resulted in the market moving
into backwardation, and in March 1-month rates were
back up above 10% (albeit briefly). In May, the silver
price remained well above $5 in spite of the UK
Treasury announcement of future sales that had sent
gold into a tailspin.

The 13% rise in 1998's USS$ price was mirrored in
increases in the Indian, German and Italian prices. In
Mexico, the price rose by 30% to an all-time high of
Peso 50.65/0z in nominal terms.

In East Asia, in the wake of the widespread
economic and currency crisis, price increases were
even more dramatic. The Thai silver price rose over
49% to a fifteen-year high of baht 229.30/0z.
Similarly, the two-thirds increase in the South Korean
price to won 2,498/10g represented the highest annual
average since 1983.

Silver Prices

Price Volatility and Trading Ranges

The 37% volatility recorded last year was the
highest annual average since 1987 (41%) whilst the
56% trading range of $3.1200 also represented an
eleven-year high. In the intervening period, daily
volatility had averaged just 21%.

On a monthly basis, the average in October 1998 at
56% represented the highest level since June 1987.
However, the picture during the rest of the year was
mixed. After a volatile first quarter, average daily
volatility declined for the next six months, falling to
26% in July (see Figure 8). After peaking in October,
price volatility fell back towards the end of the year to
below 30%. However, to put this into perspective,
during the preceding three years average monthly
volatility rose to above 30% on just three occasions.

Volatility (USS price)

1994 1995 1996 1997 1998

The Price in Different Currencies

US$/oz DM/oz Rupee/kg Yen/10g
Annual Average 5.5442 314 8,016  233.0
Maximum 7.8100 450 9:350= 3100
Minimum 4.6900 252, (1608 765
Range:Average D630 6318 D800 S6I800

23.4% 252% 17.1% 23.5% 37.4%
Q1-98 Q2-98 Q3-98 Q4-98 Q1-99
50.0% 37.6% 30.4% 33.1% 29.3%
Figure 9
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Gold/Silver Price Ratio

On an annual average basis, the gold/silver ratio fell
to just 53.04 last year, compared with 67.90 in 1997
(see Figure 9). The ratio was last below the 60 mark in
1985 when it averaged 51.75. To put this into context,
the average for the 1990s to-date has been 75.71
compared with just 52.06 for the 1980s. Before the

Silver Prices

1980s one has to go back to 1945 to find a time when
the annual average was last above 50 (the average that
year being 67.40). More recently, throughout 1998
and 1999 to date, the monthly average gold/silver ratio
has so far consistently remained below 60 and in
February 1998 it fell to just 43.55.

Silver Price Elasticity

The response of silver supply and demand to the price
spike at the end of 1997 and beginning of 1998 highlighted
once again the rather vexed question of the price elasticity of
the silver market as a whole. This focus box examines some
of the main factors determining how the silver market
responds to changes in prices.

The table below shows how certain components of the
supply and demand equation have responded to changes in
real prices and incomes over the past three years — not
enough to draw any firm conclusions but suggestive of some
of the factors that are probably important nonetheless.

1996 1997 1998

Real price (1998 US$/0z) 5405 4956  5.544
Price change y-0-y -2.8% -83% 11.8%
Income change y-o-y 4.2% 4.1% 2.0%
Supply and Demand Variables

Industrial demand 0.7% 7.7%  -1.2%
Photographic demand 1.8% 3.4% 5.5%

11.1% 3.9% -10.1%
-2.7% 6.9% 12.9%
54.1% -36.6% -51.7%
-19.9% -73.8% 647.6%

Jewelry demand
Scrap supply
Disinvestment
Official sector sales

Demand

Economic intuition suggests that “essential” uses of silver
should be relatively unaffected by price changes in the short
term. For instance, industrial demand applications would
not be expected to fall sharply in response to an increase in
prices simply because technically it is often not possible to
move rapidly from using a material like silver to another. In
the case of photography, the degree of responsiveness would
be expected to be even less — there are no really viable
alternatives to using silver. By contrast, jewelry and
silverware would be expected to be more sensitive — they
tend to be items of discretionary spending, and so purchases
can be postponed in the face of higher prices. India is a case
in point. Around 70% of demand is for jewelry and
silverware, and this fell sharply last year in the face of
higher prices. More generally, the data in the table is not
inconsistent with this view regarding price sensitivity.

Naturally, income growth is an important determinant of
demand; although it is impossible to separate out entirely
price and income effects. Having said this, income growth
appears have a greater influence in the medium term, and
shocks to the price are arguably more important short-term
determinants of demand.

Supply

The impact of rising prices is not only seen on the
demand side, and changes on the supply side can be equally
important, if not more so, to how much the price can move.
Mine supply, although not entirely unresponsive to price
changes, is constrained by how quickly new projects can be
developed and brought on stream. Elsewhere on the supply
side though, there are components that can, and do, respond
quickly to changes in the price. Importantly, the capacity of
the market to generate substantial amounts of scrap in
response to a price rise is limited by the amount of “near
market stocks™ of fabricated silver products available, a
theme that is developed elsewhere in this Survey.

Most fabricated silver is probably held in a form that is
not near the market, for example, a layer of silver on a
printed circuit board inside a computer. Photographic scrap
recovery is already extremely efficient, and it seems unlikely
that there could be a substantial increase in scrap from this
source in the face of a rising silver price, leaving jewelry
and silverware as the biggest potential source of readily
available scrap. Considering that only around 30% of silver
is used in this form, it seems reasonable to assume that scrap
will not be as big a swing factor as it is in gold (where
GFMS estimates that close to 50% of the total above ground
stock consists of jewelry, much of this in near-market form).

Disinvestment appears to be dictated by myriad different
forces of which price is only one, but it will undoubtedly
remain an important factor in determining the medium to
longer-term trend in the price. Near market forms of bullion
and coin held in private hands can be and have been
influential in determining the price. As for the official
sector, the table suggests that sales and purchases could be
an important swing factor in short term movements in the
price.
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3. Investment

* Net disinvestment fell sharply to 47.2 Moz (1,470 t) in 1998. This low net figure hides the fact that there were
massive gross sales and purchases of silver last year, especially in the first quarter.

Overview

In spite of substantial buying interest, the silver
market continued to see net private sector
disinvestment in 1998. At 47.2 Moz (1,470 t),
however, its scale was much reduced compared to the
previous year when close to 98.2 Moz (3,050 t) was
disinvested. The 51 Moz (1,590 t) reduction in the
total helps to explain the higher average silver price in
1998. Unlike most other commodities, silver managed
to shake off the downward bias to prices given by
slower world GDP growth and declining inflation (see
table below). Although fabrication demand was
impacted by these developments, the effect on the
price was dwarfed by the massive stock flows and
sales and purchases of bullion that were set in motion
by Berkshire Hathaway in the second half of 1997.

As for the lower “residual” disinvestment of just
over 47 Moz last year, we would single out two main
reasons why net sales out of private investment stocks
declined in 1998. The first was the greater buying
interest seen from funds and private investors. The
second was the decline over recent years in near
market inventories, which meant that there was,
initially at least, less loosely-held silver in the way of
an upside move in the price. Nevertheless, as the rally
developed the volumes transacted in the silver market
became ever larger. The huge mobilization of stocks
in 1998 is totally understated by the low figure for net
disinvestment. The driving forces behind the greater
trading activity in the market last year are reviewed
below and in the individual sections of this Chapter.

On the “buy” side there were a number of factors
present in 1998. Firstly, although most of the 129.7
Moz (4,034 t) hoard amassed by Warren Buffett was

Silver Price and Investment Indicators

1997 1998 Change

Average Average y-0-y
Silver Price 4.897 5.544 13%
Contango (3-mth annualized) 4.02% 0.64% n/a
USS Libor (3-mth annualized)  5.74% 5.56% n/a
S&P 500 Index 853 1060 24%
CRB Index 236 208 -12%
XAU Index 98 73 -26%
World Inflation 5.6% 5.2% n/a
World GDP 4.1% 2.0% n/a

purchased between July and December 1997, a small
part may have been acquired in January 1998 on price
dips. However, with an average cost of acquisition
thought to be around $4.80-$4.90 it is clear that most
of Mr Buffett’s silver was purchased in calendar 1997.

Secondly, the knowledge that Mr Buffett’s company
Berkshire Hathaway was acquiring large amounts of
silver generated a huge “coat-tails” effect. Much of
this buying, though by no means all of it, had already
taken place in 1997. Some of those who got into the
market on the long side in 1997 and early 1998 were
also quick to get out of their positions on the price
spike. Nevertheless, overall, we would not be
surprised if, in addition to Mr Buffett, another 50 to 80
Moz (1,560 to 2,490 t) was being firmly held at the
end of 1998, some of this silver having been purchased
earlier on in the year.

Thirdly, the rising price and spike in lease rates
during the first quarter forced all manner of “shorts” in
the market to cover their positions. Indeed, it is
probable that the bulk of this short-covering would
have come from industrial and other borrowers (rather
than true short-sellers) who, faced with skyrocketing
short-term leasing rates, were forced into replacing
leased metal with silver purchased in the spot market.
Although the scale of this buying was mitigated by
those concerned reducing their overall inventory
requirements (and in some cases selling owned stocks
into the market for a profit), these “forced” purchases
could still have reached a net 30 Moz (930 t).

In the light of so much activity on the purchase side
(whether voluntary or not) it could be asked, why was
there not in fact net investment rather than
disinvestment last year? The answer is that there was
an even greater amount of countervailing sales from
private stocks and other sources.

Firstly, there was a major increase in retail
disinvestment of coins and bars. In the United States
in the first quarter of 1998 a large quantity of 100 oz
bars and coin bags were sold to dealers by private
investors. Part of this was reversed from the third
quarter onwards when retail investment encouraged by
“Y2K” fears emerged as a factor. Overall though,
there was net disinvestment of bars and coins last year
by private investors, probably exceeding 10 Moz (310

t) in the United States.
13
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Secondly, holders of “paper silver” in the form of
metal accounts were significant net sellers last year as
prices headed towards the $7 level. Many of these
individuals could be described as “stale longs” who
saw the chance to get out of long held positions.
Several million ounces would have come out of these
metal accounts in 1998.

Thirdly, long positions held by investors on the
Comex declined sharply in 1998. At the end of 1997
the net long positions held by funds on the exchange
(the level of non-commercial open interest is taken as a
proxy for this - see Figure 10) amounted to 42,127
contracts, equivalent to a nominal 210 Moz (6,530 t).
By the end of 1998 this had shrunk by two-thirds to
14,250 contracts, implying long liquidation of nearly
28,000 contracts or 140 Moz (4,350 t).

So far in 1999, funds have maintained a net long
stance on the Comex. Indeed to some extent such
positions have tended to grow since the beginning of
the year, although it is felt that funds’ trading strategy
is to target smaller moves in the price than they were
in 1998. On the other hand, further liquidation of
investor positions held off the exchange is likely to
have occurred, particularly at the time of the price
rallies during February and late April. It is possible
though that, conversely, some new long positions were
added which triggered this price rise in the first place
(evidence that European stocks rose in the first quarter
may support this thesis). What is a lot clearer is the
strength of retail investor interest in the United States,
particularly when silver has traded close to or below
the $5 level. In January, for instance, there were
periods when the premium on coin bags exceeded
$1,000, i.e. equivalent to over $1.50/0z. Once again,
“Y2K” fears have been behind many purchases.

Comex

Futures volume on Comex fell by 16% last year
compared to 1997. Similarly there was a parallel 8%
drop in average futures open interest. When it comes
to the options side, turnover fell by a smaller 3% last
year. More data on turnover and open interest can be
found in the appendices to this Survey.

As noted above, from the end of 1997 to the end of
1998 there was a 27,877 contract decline in the net
long positions held by funds on Comex. The
disaggregated data show that most of this fall was the
result of long liquidation (the bulk of it completed by
the end of the third week in March) rather than new
short positions being put on. The close relationship
this had with the trend in the silver price is also clear
from Figure 11. If instead of looking at what happened
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between two points (i.e. the year-ends), the average
fund positions during 1998 and the previous two years
are analyzed then a different pattern emerges. In 1998,
according to the non-commercial net open interest
data, funds in aggregate and on average were over
25,500 contracts long. This was more than double the
level in 1997 which itself was higher than the average
net long position in 1996. Even though the 1998
average was skewed by events in the first quarter,
these numbers may indicate a more positive view on
silver from the investor community.

This conclusion certainly applies if silver is
compared to gold. The bias on Comex to the short side
in gold and to the long side in silver is evident from
Figure 12. At the right price level it is clear that most
speculators are more comfortable being long silver and
short gold. From September to mid-December last
year this conventional wisdom was for a while turned
on its head as the gold market saw a wave of short
covering and the temporary build up of long positions.
Since then a more “normal” pattern has been restored.

Comex silver stocks fell by 34 Moz (1,060 t) in
1998, ending the year at 76 Moz (2,360 t). A fuller
treatment of this issue is to be found in Chapter 5.

LME Silver Contract

On 10" May 1999, the London Metal Exchange
(LME) launched its Futures and Options contracts.
These are for 999 silver in 5000 oz lot sizes,
deliverable in either bar or granule form to warehouses
in five locations around the world. As with the launch
of any new futures and options contract, its success

Figure 10
Comex: Non-commercial Net Open Interest
Weekly Net Positions and Settlement Price
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Figure 11
Comex: Non-commercial Net Open Interest
Changes in Weekly Net Positions
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will depend on generating sufficient liquidity in the
market to encourage both suppliers and consumers of
silver to use the LME for hedging and speculation.

OTC Market

It is not impossible that there was net investment
last year via the Over-The-Counter (OTC) market.
This is particularly likely given the substantial net
disinvestment referred to above on the Comex and,
below in terms of the retail or small investor market.

One reason why it is difficult to be certain about
trends in the OTC market is that the volumes
transacted in 1998 were so huge and came from so
many quarters. For instance, we refer later in this
Survey to the massive flow of bullion back into the
market as a result of the first quarter spike in leasing
rates and the smaller, though still considerable
replacement of these borrowings by purchased metal.
The latter phenomenon would necessarily be captured
within our theoretical OTC “investment” number.

More importantly there is the difficult question of
just how much silver Mr Buffett and his peers acquired
in the OTC market last year and, equally, how much
they sold back on higher prices. Regarding Berkshire
Hathaway’s purchases, it is generally felt that most of
the 129.7 Moz (4,030 t) referred to in their press
release of 3™ February was bought between 25 July
1997 and the end of that year. In the same press
release Berkshire Hathaway claimed to have taken
delivery of 87.5 Moz (2,720 t) by the end of 1997. The
balance of 42.2 Moz (1,310 t) was contracted for
delivery by 6™ March. It is probable that part of this

Investment

second tranche was purchased in early 1998.

Even before the news was broken to the world that
Mr Buffett had amassed a huge amount of silver there
was a growing realization that a very powerful buyer
was in the market. This fact prompted others into
entering the silver market on the buy-side. The
willingness of these investors to go long was
undoubtedly supported by the strong case that could be
made on the basis of silver’s supply/demand
fundamentals that its downside was relatively limited
at prices much under $5/0z. This second wave of
buying could quite possibly account for another 50
Moz to 80 Moz (1,560 to 2,490 t) of core long
positions, probably mostly acquired through the OTC
market, held physically and (largely at least) not lent to
the market. It is probable that the bulk of this silver
would have been bought in 1997 but some of it is
likely to have been picked up early last year.
Assuming that Berkshire Hathaway’s position is itself
still intact, this implies that there was still around 200
Moz (6,220 t) of silver that was being firmly held and
(mostly) not lent to the market at the end of 1998. At
its peak the total would have been a lot higher than 200
Moz (possibly closer to 300 Moz). Much of this
buying was of a shorter-term speculative nature, often
technically-driven and liquidated in the bout of profit
taking that helped force silver down from its highs
reached in February. Although there is a view that Mr
Buffett could have formed part of this wave of
liquidation (and also, some suspect, in January 1999),
letting go up to 30 Moz (930 t) of his position due to
higher prices, this is not certain. Similarly, there are
differences of opinion as to how much silver, if any,
Berkshire Hathaway are lending to the market. The
prevailing level of leasing rates suggests that the
quantity cannot be that large. This seems to be
confirmed by the increase in European Dealers’ vault
stocks last year (see Chapter 5).

After its strong performance from September to
December 1997, turnover on the London Silver Market
remained high in January and February before
dropping back sharply from March onwards. For 1998
as a whole, turnover in London, as measured by the
number of ounces transferred, was down 16% year-on-
year, exactly the same percentage fall as on Comex.

Physical Investment

Apart from the dishoarding of silver coins,
principally the Maria Theresia Taler in the Middle East
and some metal account activity in Western Europe,
physical investment or, perhaps better put, retail
activity, is dominated by the United States. This is
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Figure 12
Comex: Non-commercial Net Open Interest
Weekly Net Positions
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because, with few exceptions, in Europe and the
Middle East small investors have historically put their
money into gold, not silver. In contrast, physical gold
investment was actually prohibited in the United States
from 1933-75. But even before this period silver had a
keen following among the American populace.

As regards the situation in 1998, the market saw a
tremendous swing in US retail investment activity
during the course of the year. In the first quarter, there
was a major increase in retail disinvestment of coins
and bars. At this time a large quantity of 100 oz bars
was sold to dealers by private investors. This
additional supply forced the discount on these bars
down from the usual 2-3 cents/oz (typical with silver
under $5/0z) to 12-18 cents/oz. In addition, a sizeable
quantity of 1,000 oz bars came into the market from a
variety of sources. It was a similar story when it came
to coin bags. A massive quantity of 90% (and to a
lesser extent 40%) bags were sold back when silver
surged above the $6 level in late 1997 and the first few
months of 1998. The fine weight of the 90% bags of
former US circulating coins is typically 712-715 oz.

However, from the third quarter onwards the selling
earlier in 1998 was partially reversed by a surge in US
retail buying. Investor interest in silver was stirred by
the lower price and growing “Y2K” fears. This was
clear from a dramatic increase in coin sales, both
newly minted ones like the US Eagle and in purchases
0f 90% coin bags. Nevertheless, on balance, this new
demand was not nearly sufficient to outweigh the
tremendous supply of old coins and bars that came into
the market during the first half. Thus, for 1998 as a

16

Investment

whole, we estimate that, excluding the minting of new
bullion coins, over 10 Moz (310 t) of coins and bars
were disinvested on a net basis (mostly but not
exclusively from retail stocks in the United States). It
should be noted that this number also excludes some
coins where our information is precise enough for the
supply to be allocated to scrap (see Chapter 5).
Besides the direct (net) dishoarding of coins and
bars, holders of “paper silver” in Europe and North
America, in the form of metal accounts, sold several
million ounces last year, mostly in the first quarter.

Tocom

On Tocom silver trading held its own with the active
platinum group metals complex for much of 1998.

It was not surprising that activity on the silver
contract rose in February and March when the dollar
silver price was moving up to 11 year highs. Total
monthly turnover peaked at 253,627 contracts in
February, up a phenomenal 708% from the low of
31,360 recorded in August 1997. Open interest also
reached its zenith in February, recording 66,081
contracts, up an almost equally impressive 230% on
the August figure.

In tandem with other markets, the Tocom enjoyed a
mini-boom in activity in September and October. In
this case the burst of trading activity was triggered as
much by the move in the yen exchange rate against the
dollar as by the change in the dollar silver price. From
its low of 80,521 contracts in June 1998, turnover
surged 116% to 174,037. By contrast though, open
interest actually fell over this interval, signalling that
the rally in local prices was not expected to continue.

Figure 13
Tocom Futures Turnover and Open Interest
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4 Mine Supply

World mine production of silver increased by 5% in 1998, to reach a new record level of 545.5 Moz
(16,970 t). Primary silver’s share of total production grew to 26%, generating 142.5 Moz (4,430 t).

* Weighted average production costs for primary producers were $3.03, up 10% from 1997.

® Producer hedging contributed only 5.1 Moz (160 t) to supply, mainly through options. Forward sales declined.

Top 20 Silver Producing Countries in 1998

Ranking Output (Moz)
1998 1997 1997 1998
1 1 Mexico 86.8 92.5
2 2 Peru 66.8 65.1
3 3 United States 63.2 62.8
4 7 Australia 35.6 47.2
5 8 Chile 35.1 43.2
6 4 CIS 41.9 41.9
7 6 China 38.0 38.2
8 5 Canada 39.0 36.2
9 9 Poland 33.8 36.0
10 10 Bolivia 12.4 13.1
11 12 Indonesia 8.4 10.0
12 13 Morocco 8.4 9.8
13 il Sweden 8.5 8.4
14 14 Spain 6.2 5.6
15 Soals South Africa 52 SEl
16 117/ Japan 2.8 3.0
17 16 Turkey 2.3 2.8
18 27 Argentina 181! 259
19 24 Greece 159 2]
20 19 PNG 1.6 1.9

Top 20 Silver Producing Companies in 1998

Ranking
98 97 Company Name

Output (Moz)
Country 1997 1998

1 1  Industrias Pefioles Mexico 35.0 36.4
) 2  KGHM Polska Miedz Poland 33.1 35.3
3 30 BHP Minerals Australia 3.5 18.1
4 3 Rio Tinto plc UK 164 16.2
S 4  Grupo Mexico Mexico 14.6 16.1
6 12 Cominco Ltd. Canada 10.6 13.3
7 5  MIM Holdings Ltd. Australia 13.0 12.5
8 8  Homestake Mining USA 118 117
9 6  Noranda Inc. Canada 12.8 11.2
10 13 Cia. de Minas Buenaventura Peru 10.0 10.8
11 10 Coeur d’Alene Mines Corp WA UL 1107

12 22 Placer Dome Inc. Canada 5.7 10.5
13 24 TVX Gold Inc. @anada’ SNlEROL
14 11 Echo Bay Mines Ltd. USA 11.0 94
15 17 Boliden AB Sweden 7.0 8.0
16 14 Corporativos Frisco NMexicol = 7589
17 16 ONA Pole Mines Motoccor /3

18 18 Asarco Inc. TSTAS R GIOEE /S
19 7  Centromin Reryt | DESE S
20 15 Codelco Cuils: - 7.3 7.3

Silver Mine Production

*  Mexico was once again the biggest producing
country, generating close to 17% of global silver
output.

»  Very strong growth was also recorded in Australia
and Chile, where large new silver-producing mines
reached full capacity.

World mine production of silver increased for the
fourth consecutive year, rising 5% to a new record
level of 545.5 Moz (16,970 t) in 1998. This robust
performance comes on the heels of even stronger
growth in 1997, bringing the total expansion over the
last two years to over 12% and adding close to 60 Moz
(1,860 t) of silver to world supply since 1996. The
growth occurred at a time of renewed interest in silver
mining associated with what was perceived to be the
promising outlook for the silver market.

During 1998 there was a significant reshuffling
among the world’s top producing companies, as the
table above shows. Heading the list, as in 1997, were
Mexico’s Industrias Pefioles and Polish copper

producer KGHM Polska Miedz. In terms of the sheer
size of their silver output, these producers are clearly
in a league of their own; their combined output
contributed over 13% of the world total.

New in third position was BHP Minerals, whose
production soared to over 18 Moz (560 t) as the giant
new Cannington silver-lead-zinc mine in Australia
reached commercial production levels. Another super-
league silver project, the Chimberos deposit at the La
Coipa mine in Chile, reached full capacity production
and secured for Placer Dome and TVX, its joint
owners through Cia. Minera Mantos de Oro, places
among the top producers. Increased output at
Cominco and Buenaventura moved these producers
higher up on the Top Twenty list, while asset sales as
part of the privatization of Centromin resulted in this
Peruvian producer slipping 12 notches.

Primary silver mines increased their share of total
output to 26%, from around 23% in 1997. This
significant shift is likely to be a temporary
phenomenon only, as a very large quantity of primary
silver was produced at the Chimberos deposit in Chile,
which will be mined out within one year. Our by-
product analysis is set out in pages 24-25.
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Mine Supply

Table 2
World Silver Mine Production
Million ounces

1990 1991 1992 1993 1994 1995 1996 1997 1998
Europe
Poland 26.7 28.9 2557 29.4 27.6 31.6 30.6 33.8 36.0
Sweden 72 8.2 9.1 8.9 8.1 8.0 Yol 8.5 8.4
Spain 7.4 S 7.3 5.9 57 5.6 5.8 6.2 5.6
Greece 2.0 23 2.0 1.9 1.4 1.4 0.5 150 21
Serbia 3.4 3.0 2.6 0.8 0.9 1.0 fall 13 113
Romania 1.9 1.6 155 1.3 1.4 1.4 1.4 1.4 152
Portugal 1.4 1.4 1.2 12 1.0 1.2 1.1 1.1 1.0
Finland 0.9 1.0 0.9 0.9 0.8 0.9 1.1 1.0 1.0
Bulgaria 34 1.9 27 Bl 1.8 14 1.1 1.0 0.8
Ireland 0.3 0.4 0.4 04 0.5 0.5 0.5 0.4 0.3
Czech & Slovak Republics 0.8 0.9 0.6 0.5 0.4 0.3 0.2 0.3 0.3
Italy 0.5 0.5 0.4 0.2 0.5 0.5 0.3 0.1 0.1
Norway 0.3 0.3 0.4 0.2 0.2 0.2 0.1 0.1 0.1
France 0.7 0.9 0.4 0.4 0.1 0.1 0.1 0.1 0.0
Other 0.7 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Total Europe 57.6 58.8 55.4 55,3 50.5 54.2 517 56.4 58.3
North America
Mexico 78.9 73.4 67.4 72 72 72.6 81.3 86.9 92.5
United States 68.3 59.4 58.0 52.9 47.6 49.8 50.0 63.2 62.8
Canada 44 .4 40.6 37.6 28.3 23.8 40.0 39.9 39.0 36.2
Total North America 191.6 173.4 163.0 152.3 142.6 162.4 167418 189.1 191.5
Central & South America
Peru 62.0 67.1 53.6 587 56.0 61.4 63.3 66.8 65.1
Chile 2151 21.8 33.0 3112 31.6 3355 36.8 35.1 43.2
Bolivia LS 11211 10.2 10.7 11.3 13.8 1248 12.4 118511
Argentina 2.7 243 1.5 1.4 1.2 113} 1.0 Il 20
Honduras 1.0 1.4 1.1 0.8 0.9 1.0 L2 1555) 155
Brazil 1.1 1.0 0.7 0.7 0.6 0.5 0.4 0.3 0.3
Dominican Republic 0.7 0.7 0.4 0.5 0.3 0.7 0.5 0.4 0.2
Other 0.3 0.4 0.5 0.5 153 0.3 0.3 0.3 0.3
Total Central & South America 100.3 106.6 100.9 99.4 103.2 1E12:3 115.9 117.8 125.8
Asia
Indonesia 211 2.5 3% 2.9 3.1 U 7], 8.5 10.0
Japan 4.8 SES 55 4.4 43 3.2 2.9 2.8 3.0
Turkey 0.9 13 255 2.3 28] 211 2.9 2.9 2.8
Papua New Guinea 3.4 4.0 il 3ol 29 23 189 1.6 1.9
India Il i1l 0.8 1.6 1.6 1.2 1.1 1.6 117
Philippines 1.4 151 0.9 1.1 1.0 i1l 0.8 0.6 0.5
Saudi Arabia 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.4
Malaysia 0.4 0.4 0.5 0.5 0.4 0.4 0.3 0.3 0.2
Thailand 0.5 0.5 0.2 0.1 0.1 0.2 0.2 0.1 0.1
Other 259 2.0 2.4 2.0 2 2.6 2.5 2.6 2.8
Total Asia 17.4 18.9 19.6 18.4 18.3 211 20.9 215 23.5
Africa
Morocco SE9 6.6 4.9 7.6 8.3 6.6 6.4 8.4 9.8
South Africa 5.1 53 5.9 6.3 6.2 57 SES 52 Sel
Namibia 3.0 3.0 2.9 23 2.0 21 1.4 152 0.4
Zambia 0.6 0.5 0.6 0.6 0.4 0.3 0.3 0.2 0.2
Zimbabwe 0.7 0.6 0.5 0.4 0.4 0.4 0.3 0.3 0.2
Other 3.0 23} 1.4 0.7 0.3 0.3 0.4 0.3 0.3
Total Africa 18.3 18.4 16.0 17.9 75 15.4 14.2 15,7 16.1
Oceania
Australia 37.7 37.9 39.2 37.0 33.6 31.6 32.8 35.6 472
New Zealand 0.3 0.4 0.7 0.8 0.8 1.0 1.0 1.0 0.8
Fiji 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1
Total Oceania 38.0 38.3 39.9 37.9 344 32.6 33.9 36.7 48.1
Western World Total 4233 414.4 394.9 381.3 366.4 398.1 407.9 437.1 463.4
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Mine Supply

Table 2
World Silver Mine Production
Million ounces

1990 1991 1992 1993 1994 1995 1996 1997 1998
Other Countries
Soviet Union/CIS 69.9 64.7 58.9 54.3 493 47.6 43.6 41.9 41.8
China T 24.6 24.7 249 29.7 30.6 3029, 38.0 38.2
Mongolia 0.9 0.7 0.7 0.8 0.9 0.9 0.9 1.0 1.1
North Korea 1.6 1.6 117/ 1.8 11,7/ 1547 I3 1.2 1.0
Total Other Countries 95.1 91.6 86.0 81.9 81.6 80.9 78.0 82.0 82.2
World Total 518.3 506.0 480.8 463.2 448.0 478.9 485.9 519.2 545.5
North America that figure. Primary mines contributed over half of the

Mexican silver output grew by more than 6% last
year to 92.5 Moz (2,880 t). Over half of this was
produced from primary mines, which also generated
most of the growth. On the by-product side, lead-zinc
mines were responsible for 28 Moz (870 t), almost
one-third of Mexican silver; gold mines accounted for
just over 11 Moz (340 t), and copper mining for 2 Moz
(60 t). Output at the largest world producer, Industrias
Pefioles, increased by 4% to 36.4 Moz (1,130 t),
contributing 40% to Mexico’s total. Pefioles together
with its three fellow major producers, Grupo Mexico,
Frisco and Luismin, accounted for three-quarters of
Mexican silver.

The only new Mexican source to start up in 1998
was the Pefioles/Newmont La Herradura gold mine,
with an anticipated output of 150,000 oz (5 t) of by-
product silver annually. Low gold prices had forced
the mine plan to be adjusted, resulting in lower output
than initially planned. There is plenty of potential for
increased silver from Mexico in the future though,
with a number of large projects in the pipeline. Two of
the most significant projects are being developed by
Pefoles: the Rey de Plata zinc mine is planned to
commence operations in 2000 and produce around 2
Moz (60 t) of silver per year, while the Francisco 1.
Madero zinc mine could be contributing a similar
amount in 2001.

In addition, Pan American Silver is redeveloping the
La Colorada silver mine with production potential of
4.5 Moz (140 t) annually from 2000, and Cambior and
Metallica are assessing the feasibility of the Cerro San
Pedro gold-silver project where annual production of
2.8 Moz (90 t) of silver is possible. Although a large
number of copper projects are scheduled to open in the
near future, the minor amount of silver derived from
copper mining in Mexico demonstrates that the
increase in silver from these new mines will be small.

The United States saw silver output fall slightly in
1998, from just over 63 Moz (1,960 t) to just under

total and output from this source increased by 6%.
Though substantial, this increase was considerably less
than the almost one-third jump of the previous year,
when the Coeur-Galena and Greens Creek operations
reached capacity. Hecla’s major expansion at the
Lucky Friday mine approached full production during
the year, realizing over 4 Moz (120 t) and the
expansion at Sunshine’s mine of the same name
resulted in a leap of over one-third to 5.8 Moz (180 t).
The largest contribution, though, came from Coeur
d’Alene’s Rochester mine where production reached
7.2 Moz (220 t). On the other hand, output was lower
at the DeLamar and Candelaria mines as both these
mature primary operations wind down.

Silver from US gold mines fell by 16% to below 13
Moz (400 t), at least in part because gold prices
weakened causing producers to cut output or suspend
operations at a number of silver-bearing gold mines.
In 1997 around one-fifth of US silver was produced
from Echo Bay’s McCoy/Cove gold-silver mine, but
output there dropped by 15% in 1998 through a
combination of lower silver grades and the scaling
back of operations due to high costs. At other gold
mines, reductions were recorded at Kinross’s Denton-
Rawhide operation due to lower silver grades as the pit
deepened; Real del Monte placed the Aurora mine on
care and maintenance; and Vista Gold suspended the
Hycroft gold mine in December due to low prices.

US copper operations contributed about 5% less
silver than in 1997, at just over 10 Moz (310 t) but by-
product silver from lead-zinc mines was up by almost
14% to 5 Moz (160 t), mainly due to expansion at the
Red Dog mine in Alaska, which has associated silver.
Persistent low copper prices could force high cost US
copper capacity to close, with a consequent reduction
in silver from that source.

Canada does not have any primary silver mines but
produced 36 Moz (1,120 t) of silver as by-product last
year. Of this, gold mining provided just over one-

19




WorLDSTVERSURVEY 1999

Figure 14
World Silver Mine Production
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third, copper mining just under one-third and zinc/lead
mining 10 Moz (310 t). Lower zinc and gold mine
output contributed to the 3 Moz (90 t) decline in silver
from this source. The largest Canadian silver producer
is the Eskay Creek gold mine (now wholly-owned by
Homestake Mining after the acquisition of Prime
Resources mid-year) where output fell slightly but still
exceed 11.7 Moz (360 t). Lower output was also
reported at Noranda's Brunswick zinc operation, as a
result of changes to the mine plan due to ground
stability issues.

In contrast, by-product from copper operations rose;
for example, the Kidd Creek copper mine contributed
3.9 Moz (120 t), up from 3.3 Moz (100 t) the year
before. There are a number of projects in Canada with
significant associated silver and future increases in
Canadian silver output will depend on an improvement
in the prices of the source metals, enabling at least
some of those projects to go ahead.

Central and South America

Central and South American production surged 7%
to reach 125.8 Moz (3,910 t). These regions produce
close to one-quarter of the world’s silver, (see Figure
14) with over 40% coming out of lead-zinc mines. In
1998 there was a substantial shift from gold by-product
to primary silver mining, largely brought about by the
temporary suspension of gold mining at Chile’s La
Coipa mine and its substitution with high-grade silver
material from the neighboring Chimberos deposit.
These operations produced more than 19 Moz (590
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tonnes) of silver in 1998. Mining of the silver-rich
material from Chimberos will continue until
September this year, after which gold mining will
recommence at La Coipa.

Several of the other gold mines in Chile reported
lower silver by-product output, including El Indio, El
Bronce, Fachinal and San Cristobal. Nevertheless,
Chimberos contributed to a 23% increase in the
country’s overall silver output to 43.2 Moz (1,340 t) in
1998.

Peru remained the biggest silver producer in South
America. More than half of Peru’s silver is generated
at lead-zinc mines, many of which used to be owned
by the state-run Centromin. Centromin reported a
large drop in silver output in 1998, but this should not
be interpreted as indicating actual loss of production.
Rather, ongoing privatization at Centromin has seen
five of its silver-producing mines change ownership in
1998, including Yauliyacu, Andaychagua, Mahr
Tunnel and San Cristobal. These mines continued to
perform strongly last year in the hands of their new
owners, in many cases exceeding earlier production
levels. The biggest of the Centromin silver-producing
mines, Cerro de Pasco (now known as Paragsha) was
to be sold by public auction in May this year.

Around one-third of Peru’s silver is produced at
primary silver mines. The leading producer in Peru,
Buenaventura, operates several primary silver mines.
At Uchucchacua, the largest of these (and soon to be
the largest silver mine in the country), expansions
continued during the year, resulting in a 17% increase
in output. Increased output was also reported at
another of the country’s large primary silver mines, the
Quiruvilca mine, operated by Vancouver-based Pan
American Silver.

In Bolivia, silver production expanded by around
5% to just over 13 Moz (410 t). With the exception of
some silver produced as by-product of gold mining at
Kori Kollo (where silver output increased almost 10%
last year), all of Bolivia’s silver is associated with
lead-zinc deposits. Comsur, the country’s largest
miner, produces silver at four underground lead-zinc
mines as well as at a tailings retreatment facility which
processes the wastes generated by Bolivia’s very large
informal mining sector, around the Cerro Rico
mountain in particular. The country’s silver
production is expected to skyrocket should Apex
Silver’s San Cristobal project be developed. This
project is currently still the subject of a feasibility
study but, should it go ahead, its owners expect it to be
the biggest open-pit silver mine in the world.

The fourth biggest producer in South America,
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Argentina, witnessed very robust growth in silver
output to over 2.2 Moz (70 t) as a result of two new
mines commencing production. The Bajo de la
Alumbrera copper-gold mine achieved commercial
production during 1998 and generated close to 0.7 Moz
(20 t) of silver, a level which the owners (MIM, Rio
Algom and North) expect to maintain for at least 20
years. Also, Minorco’s new Cerro Vanguardia gold-
silver mine was expected to reach full production in
January this year, and to produce at least 1.4 Moz (40
t) of silver in 1999. At this stage, the largest silver
producer in the country is still the El Aguilar zinc
mine. However, should Sunshine’s Pirquitas project
go ahead, this will be by far the largest silver mine in
the country, with output planned at 9 Moz (280 t) per
year. A final feasibility study for this project was
expected in May.

Europe

After a very strong performance in 1997, production
in Europe increased once again last year, by around
3% to reach 58.3 Moz (1,810 t). Almost three-quarters
of the continent’s silver is produced as by-product of
copper mining, with Polish miner KGHM Polska
Miedz leading with 1998 output of over 35 Moz (1,100
t). Silver grades and recoveries continue to exceed
planned levels at the company’s three copper mines
and its new precious metals smelter near Glogow, and
output levels in 1999 could be even higher. Plans are
under way for the state to sell off a further stake in the
company during 1999.

Outside of Poland, there are few significant silver
producers in Europe. Output in Sweden declined
moderately due to lower production at Boliden’s lead-
zinc and copper operations, which cancelled out higher
output from North’s Zinkgruvan mine. In Spain,
lower lead-zinc and copper output was equally
mirrored in declining silver output. On the other hand,
Greece recorded much higher production due to a
marked recovery in the lead-zinc and copper mining
industries. Silver by-product output could be further
boosted should development of the underground
deposit at the Olympias mine go ahead. Owners TVX
are currently in the process of arranging financing for
this and other Greek projects.

CIS

The countries constituting the Commonwealth of
Independent States (CIS) collectively had very similar
silver output in 1998 to the previous year. But there
were some interesting developments in the individual
countries, with declining production in some being
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offset by growth in others (see Figure 15)

In Russia, silver output dropped below the 20 Moz
(620 t) level for the first time this decade as the mining
industry was hit by the impact of the economic crisis
which gripped the country in the second half of the
year. This resulted in lower production of all the
source metals of silver, including lead-zinc (which
generates over two-thirds of the country’s silver),
copper and gold. As much as 20% of Russian silver
used to be produced at primary silver mines, but with
the suspension of production at the Dukat mine, this
has dwindled to negligible levels. Pan American
Silver plans to reopen this mine, located in what is
claimed to be the world’s third biggest silver deposit
(containing in excess of 250 Moz (7,780 t) of silver),
and to produce 16 Moz (500 t) of silver per year from
2000 onwards. The International Finance Corporation
recently agreed to participate in the financing of this
promising project. Pan American have decided against
building a new mine and processing plant, and opted
instead for using the existing facilities to produce
concentrates for export. A shadow has been cast over
development of this project with the Russian
government’s recent and unexpected announcement to
impose a 5% tax on gold and silver exports from the
country.

In Kazakhstan, formerly the biggest silver producer
in the region, production had been declining for a
number of years until 1996. Reports in 1998 of lower
silver exports and higher premiums on Kazakh silver
bars seemed to suggest that output had fallen once
again, leading to a supply squeeze in the country, but
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our impression is now that this related more to stock
movements than to declining mine production. Indeed,
indications are that strong performances in the copper
and lead-zinc industries last year resulted in higher
silver output, which recovered back up to the 18.4 Moz
(570 t) level. All of Kazakhstan’s silver is produced as
by-product of base metals mining.

The actual level of silver production in Uzbekistan
is still a tightly-guarded state secret, but indications are
that production increased last year to over 3.1 Moz
(100 t). Most of the country’s silver is a by-product of
copper mining, although traces of silver are also found
in the large gold deposits. Marginal quantities of
silver are also produced in Armenia and Tajikistan.

China

Silver production in China was up only marginally
in 1998, reaching 38.2 Moz (1,190 t). Much of this
enormous volume of silver is consumed domestically,
mainly for the manufacturing of industrial and
decorative products.

Most of China’s silver derives from lead-zinc
mining (which contributed almost 40% to the total in
1998), but significant quantities are also produced as
by-product to copper and gold mining (see Figure 16).
Not surprisingly, the significant increase in gold mine
production last year spilled over into higher silver
production from this source. In addition, China has a
number of primary silver mines, which generate
around 13% of all silver. Output at these mines was
virtually unchanged last year at around 5 Moz (160 t).

Figure 16
Chinese Mine Production
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Asia

The countries of Asia increased their collective
silver output last year, achieving growth of 9% to 23.5
Moz (730 t). The region’s silver is generated mainly
from gold and copper mines, which produce around
one-third each of the total, with a smaller contribution
from lead-zinc mines. A further 9% of silver is mined
at primary silver mines (exclusively in Turkey).

The leading producer in the region is Indonesia,
where silver production has been growing consistently
for the last five years, due mainly to increased capacity
and production at the Grasberg copper-gold mine. In
1998, a fourth concentrator was commissioned at this
mine, which contributed to a surge in copper, gold and
silver output: published figures suggest that
recoverable silver in concentrates grew 57% to reach
over 4 Moz (130 t). Plans for further expansion of
capacity were recently approved by the Indonesian
Mines and Energy Ministry, and 1999 could see
production levels expand even more.

Indonesian silver production received a further boost
from the new Rawas gold mine, where full production
levels were achieved after a difficult 1997 start-up.
These increase were more than sufficient to cancel out
production lost through the closure of the Prima
Lerang mine, and marginally lower production at two
other gold mines, Gunung Pongkor and Mount Muro.

There was very little change in production levels at
Japan’s large base metals mines, yet silver by-product
generated at mines such as Toyoha and Kamioka
increased by over 8%, to reach 3 Moz (90 t). Silver
output levels have not yet recovered to those seen
before 1995, though.

In Turkey, production at the large 100" Anniversary
Mine — the country’s only primary silver producer —
dropped around 3%. Further declines in by-product
output were reported by silver-bearing copper and
lead-zinc mines, leaving the country’s overall silver
output down 4% at 2.8 Moz (90 t). The Philippines
also experienced declining silver production in 1998.
In this case, however, the declines related to the
closure of a number of gold and copper mines during
the year, including Lepanto’s Enargite copper
operation, and Benguet’s two mines Antamok (gold)
and Dizon (copper). Lower output was also achieved
at Bulawan and Padcal, and small amounts of by-
product silver from Lepanto’s Victoria gold mine was
not nearly enough to cancel out the effect of this.

Lower gold production resulted in falling silver by-
product output in Saudi Arabia, while in Malaysia the
contraction in the copper mining industry contributed
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to a 25% reduction in silver supply from that country.

On the other hand, silver production in Papua New
Guinea recovered back to 1.9 Moz (60 t), an 18%
increase on 1997’s very low levels. PNG derives its
silver from gold and copper mining in close to equal
measure. The large-scale new gold mine, Lihir,
reported higher silver by-product while production
levels at Ok Tedi copper mine also recovered after a
disastrous year in 1997.

Oceania

Australia achieved soaring silver production in
1998, as BHP’s Cannington silver-lead-zinc mine
increased throughput as it approached commercial
production levels. Cannington produced 18.1 Moz
(560 t) of silver in 1998, making it the third largest
silver producing operation in the world (after Pefioles’
Fresnillo in Mexico and Placer Dome/TVX’s La
Coipa/Chimberos in Chile). However, this mine has
the potential to become the biggest silver mine in the
world once optimum output levels of 24 Moz (750 t)
per year are attained.

Virtually all of Australia’s silver is generated in the
process of mining lead and/or zinc. Apart from
Cannington, several of the other lead-zinc mines in the
country recorded lower silver by-product output last
year. Pasminco’s large lead-zinc operation, the Broken
Hill mine, reported lower silver output, as did the
Rosebery mine. At the Mount Isa copper operation,
silver is extracted from a lead-zinc orebody which is
expected to be exhausted within three years, and 1998
already witnessed a 10% reduction in silver from this
source. On the other hand, MIM’s new McArthur
River zinc mine achieved substantially higher silver
production, exceeding 1.2 Moz (40 t) during the
calendar year.

Elsewhere in the region, New Zealand’s silver
output was much reduced with the suspension and
subsequent premature closure of the Golden Cross gold
mine due to structural problems. Higher silver output
from the Martha Hill mine was not sufficient to offset
this, with the result that silver production in the
country declined over 21% to 0.8 Moz (30 t) in 1998.
Despite this large drop, overall production from
Oceania was still as much as 31% higher in 1998,
thanks to the production boost from Cannington.

Africa

Over 60% of African silver is produced in Morocco,
where output soared for a second consecutive year in
1998 to reach 9.8 Moz (300 t). Most of the increase
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was generated at the Imiter primary silver mine near
Ouarzazate. Owners ONA Pole Mines continue to
report higher grades — which averaged over 1,000 g/t
in 1997 — and improved recovery rates, and production
is forecast to grow even more this year. 1998 also saw
marked increases in the production of by-product
silver produced at lead-zinc and cobalt operations in
the country.

The only other country in Africa which produces
significant quantities of silver is South Africa, where
all silver is a by-product of gold and base metals
mining. Significantly lower gold output, combined
with a slight decline in lead-zinc output resulted in a
modest decline in output of silver, to reach 5.1 Moz
(160 t).

A small amount of silver is produced as by-product
of copper mining in Zambia. ZCCM, the state-owned
operator of these copper mines, reported an 8%
increase in silver by-product during 1998, bringing
total production in the country up to 250,000 oz (8 t).

Outlook

In last year’s World Silver Survey, we suggested
that close to 100 Moz (3,110 t) of new silver capacity
was due to come on stream within the next five years.
This analysis indicated that only around 35% of the
new capacity would be in the form of primary silver
mines. Our estimates were based on projects already
under development at the time, as well as projects
which appeared very likely to get the go-ahead from
owners and financiers.

This year, we have repeated that analysis, which is
not intended as a production forecast, as no account
was taken of fluctuations in production levels at
existing mines, be they closures, cutbacks or
expansions. The results are shown in Figure 17.

The most significant change from last year is that
several of those projects have been brought into
production, including Cannington, Chimberos, La
Herradura, Pierina and Cerro Vanguardia, and they
were therefore excluded from this year's list of future
projects.

Based on information available at the time of
writing, our estimate of cumulative new silver capacity
being brought into production over the next five years
is 86.1 Moz (2,680 t), translating into an average
annual growth rate of just over 3%. It should be noted
that two very large projects, San Cristobal (14 Moz/
440 t per year) and Pascua (20 Moz/620 t per year),
have been included in these calculations although a
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Figure 17
Cumulative Future Silver Mine Production
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final development decision has not yet been announced
for either.

As for the source metal of future capacity, roughly
37% is planned to derive from gold projects, and
whether or not this capacity does eventually come
onstream depends to a great extent on the outlook for
the gold market, rather than silver. Similarly, around
30% of the projects included are actually base metals
or poly-metallic projects. Only around one-third of
future capacity relates to primary silver mines, a slight
decline from the position in 1997.

By-product analysis

* By-product silver production accounted for just
under three-quarters (400 Moz (12,430 t)) of total
output last year.

e Lead-zinc mining generated 37% of all silver,
copper 22% and gold 13%.

Economic primary silver deposits are relatively rare
and the metal is more likely to be found in association
with lead, zinc, copper and gold ores. A minimal
amount (less than 1%) is derived from the production
of other metals, such as nickel, cobalt and platinum. In
the analysis which follows, individual mines have been
classified as primary or by-product (co-product)
depending on the metal generating the largest share of
revenue; thus, classification can vary from one year to
the next according to changes in output and metal
prices.
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World Mine Production of Source Metals
Thousand tonnes

1994 1995 1996 1997 1998 Change
Lead 2707 2749 3001 3033 3094 2%
Zinc 6806 6981 7D 95EE 3355 K48 1%
Copper 9414 10087 1103 11487 12308 7%
Gold (t) 2279 2274 2357 2480 2555 3%

Sources: ILZSG, WBMS, GFMS

Mine production of all the main source metals
continued on a rising trend in 1998 (see Figure 18).
Not surprisingly, by-product silver output increased
also, though by only 1% due to a rise in silver
production from base metal operations being tempered
by a drop in silver output from gold mines.

By-product Silver Output by Source Metal
Million ounces

1997 1998 Change
Lead-zinc 190.0 202.9 7%
Copper 118.9 121.2 2%
Gold 83.5 72.0 -14%
Other 3.6 35 -3%
Total 396.0 399.6 1%

Because of the high proportion of silver derived as a
by-product or co-product of other metal mining, the
demand for and prices of these metals exert a strong
influence over the trend in silver output.

The largest source of by-product silver is lead-zinc
mining, accounting for 51% of by-product silver in
1998 and 37% of total silver output. Lead-zinc ores
are typically found in association and often have a high
silver content. The main regions producing silver from
lead-zinc operations are Australia, the Latin American
countries of Peru, Mexico and Bolivia, plus North
America.

After a significant rise in 1997, the average zinc
price fell back to its 1996 level last year. However, the
zinc market is forecast to be only just in surplus this
year and to move in to deficit in 2000, and therefore
prices are likely to increase. The prospects for lead are
less positive, with rising stocks and poor demand
depressing the price. Exports from the former Eastern
Bloc countries and the well-developed international
recycling network are over-supplying the Western
World market and limiting the demand for primary
lead. Poor prices have forced several mines to close:
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Anvil Range closed the Faro mine in the Yukon in
January 1998; Breakwater Resources suspended their
Caribou mine in New Brunswick in August; and the
future of the El Toqui mine in Chile is in doubt.
Nevertheless, new mine production and an increase in
primary smelter capacity are still expected in the short-
term as the lead times for such projects can be several
years.

Silver from Australian lead-zinc operations rose by
over one-third last year to 47 Moz (1,460 t), almost
entirely due to the start-up of BHP’s Cannington mine
in Queensland during October, which should produce
24 Moz (750 t) of silver annually at full capacity. In
1998 Cannington mined 18.1 Moz (560 t) and without
this contribution, world by-product silver output would
have fallen. Higher zinc recovery in Mexico resulted
in 4 Moz (120 t) more by-product silver; while Peru
and Canada both produced less silver from this source
due to a drop in zinc output, and, in the case of Peru,
also in lead production.

Average Prices of Source Metals
money of the day

1994 1995 1996 1997 1998 Change

Lead ($/t) 0 @l e A o %
Zinc ($/1) 998¢ #1031 1025 1318 10237 99%
Copper ($/) 2313 2937 2290 2276 1653 -27%
Gold ($/0z) S4B R it i s

Sources: LME, WBMS, GFMS

Copper mining provided 30% of by-product silver
in 1998, and 22% of total silver. Poland was the
dominant producer with over 35 Moz (1,090 t) of
silver from its copper mines, followed by Chile at half
that amount. Much of the 57% increase in Indonesia's
silver output related to higher production at Freeport
McMoRan’s giant copper mine, Grasberg.

The copper price has been declining since 1995 and
fell dramatically in 1998 (see Figure 19). This was at
least partly due to excess capacity following a number
of highly profitable years for copper producers and the
subsequent investment in new capacity; copper
production itself has leapt 31% in the last 5 years. It
was also influenced by the economic crisis in Asia
which caused a drastic fall in demand in the region. In
the longer term, production cuts are inevitable at high-
cost mines, but this may be countered by new low cost
capacity coming on stream; in addition, some
producers are increasing through- and output in an
effort to reduce unit costs. The effect on silver output
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Figure 18
Mine Production of Source Metals
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will be smaller than might be expected as the
increasingly popular, low-cost solvent extraction and
electrowinning (SX-EW) treatment method for copper
ores does not recover significant amounts of silver.

Gold deposits vary as to their silver content, from
those in silver-rich regions such as North America,
Chile and Indonesia to ones with negligible associated
silver such as in South Africa. Despite higher world
gold output, less silver was recovered from gold
operations in 1998 at 72 Moz (2,240 t). The biggest
fall was in Chile, due mainly to the suspension of
operations at the La Coipa gold-silver mine, to allow
mining of the neighbouring Chimberos silver deposit.
This deposit should be depleted in the third quarter,
after which mining at La Coipa will resume. In the
United States, silver output from this source dropped to
12.9 Moz (400 t), resulting from closures and cutbacks
at gold mines due to weak prices, and lower silver
grades. Echo Bay’s McCoy/Cove mine suffered from
both and produced 9.4 Moz (290 t) of silver as opposed
to 11 Moz (340 t) the previous year.

In the gold market, production increased for the
third consecutive year in 1998 despite historically low
prices. Successful cost-cutting strategies mean that a
large proportion of production is still profitable and
with more low-cost capacity in the pipeline, gold
output is likely to continue rising, at least in the short
term. However, as last year’s figures show, higher gold
production does not necessarily result in higher
associated silver output.
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Figure 19
By-product Source Metal Prices (real)
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Production costs

*  Weighted average cash costs were $3.03/0z, up
10% year-on-year. The lowest costs were reported
at the largest primary mine, Fresnillo in Mexico.

* None of the primary silver producers recorded cash
production costs which were higher than the
average silver price in 1998.

As was pointed out in last year’s World Silver
Survey, very little information is available on the
subject of silver production costs, on which an analysis
of trends can be based. The first and obvious reason
for this is that such a large proportion of silver is
produced as by-product of gold and base metals
mining. Such operations would express their
production costs in terms of the main metal, and either
account for the silver ounces produced as a by-product
credit or convert it to equivalent ounces of the main
metal. Secondly, a number of silver producers report
their costs on a “per tonne milled” basis rather than on
a “dollars per ounce produced” basis. This lack of
consistency further complicates comparative research.

The production costs analysis work done by GFMS
over the past few years has been focused on that
handful of primary silver producers who report silver

production costs on a consistent basis. The database in

this study has increased significantly since last year's
Survey, although the sample group remains relatively
small.
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Silver Mine Production Costs

11997 1998

highest $5.47 $5.34

lowest $1.77 $1.90

weighted average $2.76  $3.03
Average spot price $4.897 $5.544
% output with costs > avg spot price 8.3% 0%
Sample size (million ounces) 69.4 81.3

Cash costs:

Weighted average production costs increased 10%
last year. With only three exceptions, every producer
sampled reported higher costs in 1998. Lower costs
were reported at the Galena, Rochester and Sunshine
mines, all of which benefited from higher output which
brought down unit costs.

Remarkably, not a single silver producer which
reports production costs appears to have had costs
higher than the average silver price for the year of
$5.54/0z. This suggests that, even though prices
declined for the greater part of the year, producers
maintained, on average, a cash-positive position.

Pefioles' Fresnillo operation in Mexico once again
reported the lowest production costs among primary
producers. This mine benefited from increased
capacity, very high grades and competitive labour
costs. In addition, a 22% devaluation in the Mexican
currency in 1998 helped to lower US dollar-
denominated costs.

Producer hedging

* Net outstanding producer silver hedging positions
increased by a very modest 5.1 Moz (160 t) year-
on-year.

* Outstanding forward sales positions declined, but
delta-hedged options positions expanded. A
number of large-scale buy-backs were made in the
first half.

1998 saw a significant reversal in producer hedging
behavior, with net outstanding positions increasing
only marginally during the year, having expanded by
close to 67 Moz (2,080 t) in 1997. As is always the
case, producers tended last year to apply widely
divergent strategies in running their silver hedge
books. The main factor determining willingness to
hedge, volume and terms of hedging is the nature of
the producer in question’s principal operations. The
largest hedgers of silver tend to be gold producers,
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who either operate silver projects or produce
substantial volumes of silver as a by-product of gold
mining. These producers are often comfortable with
hedging, and do not have any strong motivation to
present themselves to boards of directors and
shareholders as being particularly exposed to
movements in the silver price, as silver is not their
main product.

By contrast, primary silver producers are very much
aware of having to secure maximum profits on their
silver production. This they can do by controlling
costs on one hand, and by maximizing revenue on the
other, also through hedging. However, primary
producers tend to prefer being fully leveraged to the
silver price, as this is often the motivating factor
behind investment in such companies, particularly for
institutional investors.

Turning to the last and largest group, base metals
producers, they, also, do not tend to hedge much silver.
For some, silver is so small in volume and/or value in
the overall production portfolio that silver hedging is
not a priority. For those familiar with sudden market
swings into backwardation, quite common in for
example the copper market, silver hedging would only
be done on a shorter-term basis and primarily to meet
delivery obligations. The end result is that hedging
forms a much smaller element of the overall silver
market than, for example, for gold.

After an enormous surge in silver hedging activity in
1997, last year saw only a very modest net increase of
5.1 Moz (160 t) in outstanding positions. This increase
was generated entirely through the delta hedging of
producer options positions; in fact, as Fig 20 shows,
outstanding forward sales ended the year lower, and
was, as a result, a source of demand rather than supply
to the market.

The large increase in both forward sales and options
positions in 1997 was a result of large projects being
developed, combined with the strong uptrend in the
silver price after several years of depressed prices.
Some of the producers who had large projects about to
enter production, seized the opportunity to lock in high
prices for their future output - thus Barrick, Placer
Dome and TVX all did large transactions probably
relating to silver production from Pierina and
Chimberos, respectively.

In the first months of 1998 the price strengthened
even more, creating an apparent opportunity for
significantly increased hedging. But the situation was
complicated by the fact that silver lease rates had also
soared - one-month lease rates peaked at 90% on 5
February - plunging the market into backwardation for
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several weeks. This discouraged some producers from
adding to their books, fearing lease rate exposure. And
those producers who were going to hedge their future
production, arguably had already done so in the latter
part of 1997.

The price started declining in March, and over the
next few weeks a number of large-scale buy-backs and
restructurings of books were effected, including
Kinross' buyback of 1.1 Moz (30 t) and TVX's
restructuring, both done in combination with a
restructuring of gold hedge books. Aurora, similarly,
closed out most of the forward sales position for the
Mount Muro mine in Indonesia; while Pegasus'
position was closed out following that company's
bankruptcy. For some, financial pressure forced them
to cash in on hedged revenues by closing out positions
prematurely. In addition, several producers allowed
their positions to run down naturally without replacing
deliveries. Even Echo Bay's very large new hedge
position, put on around mid-year, was not enough to
offset all these declines, and the end result was that
forward positions were down 4.6 Moz (140 t).

Although the high volatility in lease rates as well as
prices rendered options quite expensive at times, a
number of producers made use of the sliding prices to
sell call options, generating revenue with which to
enhance realizable prices. Some of these positions
carried very high deltas (being very close to the
money); thus, although the size of outstanding options
positions may well have declined during the year, the
silver which needed to be sold to hedge the delta on
those positions, increased by close to 10 Moz (310 t).

Figure 20
Silver Producer Hedging: Outstanding Positions
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5. Supply from Above-ground Stocks

* Supply to the market from above-ground stocks fell by around 14% last year to 295.1 Moz (9,180 t).

* Flows from private sector stocks of bullion and coins were much reduced at 52.3 Moz (1,630 t), compared to
1997 when both disinvestment and producer hedging were at much higher levels.

* Net government sales soared to 52.5 Moz (1,630 t) due to Chinese and Russian disposals.

® Scrap responded to higher silver prices last year, posting a 13% increase to 190.4 Moz (5,920 t).

Stocks

By the end of 1998 cumulative historical mine
production reached 38,500 Moz (1.20 million tonnes).
This sets the outer limit for the size of the above-
ground stock of silver. In practice, of course, a
sizeable chunk would have been “lost” over the ages.
For example, through constant handling, coins and
jewelry suffer from abrasion. Also, until
comparatively recently, a lot of photographic silver
was lost due to spent fixer solutions simply being
discarded. In other cases, landfill has claimed an older
generation of products that incorporated silver
materials such as contacts and brazing alloys.
Needless to say, it is very difficult to establish how
much silver has been returned to the Earth over the
millennia.

It is clear, however, that today the largest single part
of the above-ground silver stock is in the form of
fabricated products. These products can and do re-
enter the silver market as scrap supply. A certain
percentage of fabricated stocks is regularly recycled, as
products containing silver are used and/or come to the
end of their useful lives. Photography, in particular, is
a rich source of scrap due to the rapid “turnover” of
photographic products. As the stock of fabricated
products gets larger so does (all things being equal) the
regular or normal supply of scrap. Of course, under
the right circumstances the rate of recycling can
increase or decrease depending upon economic trends
and the change in, and/or the level of, the silver price.
Last year, for example, the increase in the price
resulted in a higher, “above-trend” level of scrap
supply. Another way of looking at this is to assess the
amount of fabrication that was supplied by “new”
silver (i.e. mine production). In 1998 the demand for
“new” silver fell by 6% due to the rise in scrap supply.

A smaller, albeit still large, part of the above-ground
silver stock consists of coins and bars held by the
private sector. The majority of these private stocks are
very widely dissipated and so hard to quantify but
some are more concentrated and therefore identifiable.
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Nearly 15% of the total supply to the market since
1990 has come via private sector disinvestment from
all these sources.

Finally, even though they are far smaller than the
bullion and coin stocks held by the private sector,
government holdings of silver are still fairly important.
Indeed, last year the market experienced the highest
level of net official sector sales since the 1970s.

Figure 21 shows the net changes in the 1990s of the
three components of the above-ground stocks
discussed above: fabricated products, private sector
stocks and government or official sector holdings.
From 1990-98 the stock of fabricated products
increased by nearly 5.6 billion ounces (174,200 t).
This effectively absorbed the more than 4.4 billion
ounces (136,900 t) of new mine production over the
same period. Private sector stocks meanwhile declined
by a little over 1 billion ounces (31,100 t). This
includes silver supplied to the market to fund producer
hedging. Between 1990-98 government holdings
dropped by around 130 Moz (4,040 t).

Figure 21
Changes in Above-ground Stocks, 1990-98
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Identifiable Bullion Stocks

The absolute size of the above-ground stock of
bullion cannot be determined with great certainty.
This is not only due to its very nature, i.e. much of it
being held privately outside the financial system but
also because of the lack of good historical data on
silver supply and demand, especially scrap, prior to
1990. Nevertheless, part of the above-ground bullion
stock can be identified with a reasonable degree of
accuracy and it is this part which is arguably nearest to
the market. “Identifiable” stocks consist of inventories
held on behalf of the world’s futures exchanges
(principally the Comex division of Nymex), physical
stocks in European bullion dealers’ vaults, government
stocks and, finally, Japanese trade stocks (which are
officially compiled). Figure 22 shows the level of
identifiable bullion stocks at year-end for the period
1990-98. At the end of 1998 these amounted to 619
Moz (19,250 t). The fall of only 16 Moz (500 t) in
1998 compares to a 156 Moz (4,850 t) decline in
identifiable stocks in 1997. The more modest drop in
identifiable stocks in 1998 fits well with our lower
overall disinvestment number of just over 47 Moz
(1,470 t) last year. It also implies that the balance, i.e.
around 30 Moz, of net disinvestment would have come
from non-identifiable bullion stocks.

European Dealers’ Stocks
From 1990-94 there was a steady fall in the level of
stocks held in European Dealers’ vaults (Figure 23).

Figure 22
Identifiable Bullion Stocks
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Figure 23
Bullion Stocks in Dealers' Vaults in Europe
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Since then, they have been on something of a roller-
coaster chiefly because of two years, 1995 and 1998,
when there were large transfers of bullion to Europe,
mostly from the United States. Much of this inflow
consisted of inventories formerly held in Comex
warehouses, particularly in 1995 but also in 1998 even
though the bullion in many cases left the Exchange’s
depositories the previous year. The influx of new
metal from the United States and elsewhere has
partially obscured a continued run-down in the
underlying level of bullion stocks in Europe.

Comex Stocks

After a 94 Moz (2,920 t) fall in 1997, Comex stocks
managed no more than a 34 Moz (1,060 t) decline last
year. This was not surprising given that most of
Berkshire Hathaway’s silver hoard was acquired
between July and December 1997.

Most of the reduction in stocks last year occurred in
two phases, a drop of 23 Moz (720 t) in the first
quarter and one of over 13 Moz (400 t) from June to
September (see Figure 24). In the intervening period
(April and May) and again from September through
most of December stocks actually increased. There
has been a tendency for Comex inventories to increase
during periods of stable or weaker prices and to
decline when the price is moving upwards.

The fall in Comex stocks during the first few months
of 1998 was at a time of high silver prices and leasing
rates. As already mentioned in this Survey, the effect
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Figure 24
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Prior to January 1997, Wilmington Trust's stocks
of Comex eligible and registered silver are
partially estimated.

of these premia was to attract silver to London from
many parts of the world, including the United States.
Figure 25 shows that there has, however, not been a
perfect correlation between changes in Comex stocks
and the level of US bullion exports. Between 1995 and
1998 there were frequently lags between the decline in
inventories and the associated increases in US bullion
exports. Furthermore, not all the periodic increases in

Figure 25
Comex Stock Change and US Bullion Exports
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Comex Silver Stocks (end period)
Million Ounces

Ql Q2 Q3 Q4
1990 252 252 260 265
1991 258 266 270 271
1992 270 268 279 275
1993 272 274 277 263
1994 239 236 255 259
1995 235 185 157 159
1996 140 168 142 146
1997 192 186 138 110
1998 87 86 73 76
1999 80

US bullion exports can be attributed to changes in
Comex stock levels: other non-recorded inventories
have also been reduced. For instance, in the first
quarter of 1998 bullion exports at nearly 50 Moz
(1,560 t) were more than double the decline in Comex
inventories over the same period. What Figure 25
indirectly confirms is that for large amounts of metal
to be shipped over and above the “regular” quantities,
there needs to be a market incentive in terms of prices
and leasing rates to justify the cost of transport. In the
first quarter of 1998 and, especially in February last
year, the massive premium in London over New York
and the associated increase in silver leasing rates
encouraged such arbitrage.

Government Stocks

Sales out of government stocks have generally not
been much of an issue in the silver market. For
example, from 1990-97 net official sector sales
accounted for only 1.3% of total silver supply
compared to 8.3% in the case of gold. Things were
different, however, in 1998. Last year’s 52.5 Moz
(1,610 t) of net government sales may have been the
highest recorded since the 1970s. At 6.2% of total
supply, official sales in 1998 represented something
more akin to the kind of levels regularly seen in the
gold market. The bulk of the government silver sales
last year came from three sources: China, Russia and
the United States.

US sales totalled 5.3 Moz (160 t), mostly coming
from a further reduction in the Defense Logistics
Agency’s stockpile. Also, there was a tiny fall in US
Treasury stocks. At the end of 1998, combined
inventories of both bodies totalled 56.3 Moz (1,750 t)
having been reduced by 50% since 1990.

Net Chinese sales exceeded 21 Moz (650 t) last
year. This represented something of a departure from
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Figure 26
Changes in Government Stocks
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normal practice: GFMS data shows the official sector
in China as a net buyer each year from 1990-97
(mostly via the absorption of local mine production).
It seems that the spike in the price last year was too
good an opportunity to miss.

To a limited extent, the same considerations apply to
Russian government sales, which we estimate to have
topped 30 Moz (930 t) in 1998. This is because most
of this silver was shipped to Europe and sold in the
third quarter at a time when the authorities in Moscow
were strapped for cash.

Our government stock numbers have been revised
upwards in the light of new information. GFMS now
estimate that, at a minimum, official stocks would
have totalled 238 Moz (7,400 t) at the end of 1998.

Other Stocks

Other identifiable stocks not covered above, consist
of those registered on the Tokyo Commodities
Exchange (Tocom), the Chicago Board of Trade

Silver Borrowing

The first quarter of 1998 saw a spectacular increase in
silver borrowing costs. For instance, 3-month silver leasing
rates peaked at 33% in February while shorter term rates
reached into the triple digits. And, even though rates
dropped sufficiently in May to restore a contango on 3-
month silver, they remained at historically high levels
throughout the rest of 1998 and into this year. This begs the
question as to why leasing rates have moved up to a new
higher level (last year they averaged 5.0% compared to
1.7% in 1997).

The reason appears to be related more to the supply than
the demand side for borrowed silver. Even prior to market
stocks being drained off in 1995 and, more impressively in
the second half of 1997 and early 1998, there were
indications of a growing tightness in silver liquidity. The
super-abundant supply of metal that had characterized the
market and which had led to rates typically around the 50
basis points area looked to be coming to an end.
Nevertheless, the very high rates that occurred in 1995 and
again last year were the result of available silver bullion
stocks being taken out of the market by investors,
principally through Berkshire Hathaway’s intervention. The
massive increase in leasing rates forced many industrial
borrowers and refiners to dramatically reduce their silver
leases in order to avoid crippling finance charges. Most of
their inventory requirements had been financed through
short-term silver leases. This was very cost effective when
rates were low but perilous when they had risen to several
multiples of dollar interest rates. The reduction in
borrowing that inevitably followed eventually brought down

Figure 27
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the level of leasing rates and some new lending took place in
the second half. For the year as a whole, however, we
estimate that silver borrowing (including for producer
hedging, which by contrast was up slightly) fell by close to
26%. As Figure 27 shows, this resulted in nearly 90 Moz
(2,800 t) coming back into the lending market. That this
unwinding of silver leases was not sufficient to move rates
down further is testimony to the amount of metal being
tightly held (and not lent) by investors and speculators.
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Table 3
Supply of Silver from the Recycling of Old Scrap

Million ounces

1990 1991 1992 1993 1994 1995 1996 1997 1998

Europe
Germany 16.1 16.1 16.1 15.8 154 14.8 154 16.1 16.4
UK & Ireland 57, V2 7.2 7.3 7.9 7.4 7.6 8.4 10.8
Ttaly DX/ 27 27/ 27 2.8 32 3.5 34 4.7
France 3.1 3.8 5.2 4.0 42 4.7 4.5 43 4.1
Austria 1.9 1.9 1.9 1.9 1.9 2.0 1.8 1.8 1.8
Netherlands 1.1 1l 1.2 k1 1153 1551 18 1.3 1.3
Sweden 1.1 %] 1ol 1551 1.1 1.1 i1l i 111
Norway 0.8 0.8 0.8 0.8 0.8 0.8 1.0 1.0 0.8
Czech & Slovak Republics 0.6 0.8 1.0 0.8 0.7 0.7 0.9 0.8 0.7
Belgium 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Denmark 0.7 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Portugal 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.5
Spain 0.4 0.4 0.3 0.3 0.3 0.4 0.5 0.5 0.4
Switzerland 0.5 0.5 0.5 1.4 0.5 155 %5 0.6 0.3
Romania 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Other 1.4 1.4 115 115 55 1.5 155 1.6 125
Total Europe 38.8 39.7 41.4 40.5 40.2 41.0 423 42.6 45.8
North America
United States 448 42.7 42.3 432 452 46.0 48.4 51.8 5547
Mexico 2.3 2.3 2.3 2.3 2.3 4.8 2.4 4.3 10.6
Canada 1.3 1.3 1.3 1.3 1.3 1.7 1.8 1.6 1.9
Total North America 48.3 46.3 45.9 46.7 48.7 SAS 52.6 ST 68.3
Central & South America
Brazil 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.6 1.6
Argentina 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Chile 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Other 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.9
Total Central & South America 3.9 3.9 3.9 3.8 3.8 3.8 3.8 3.4 3.7
Middle East
Saudi Arabia & Yemen 0.1 0.1 0.6 0.8 1.9 3.0 1.3 32 2
Turkey 1.8 1.9 1.9 2.0 2.5 2.3 1.9 1.6 157
Egypt 1.1 1.0 0.6 1.0 0.9 0.8 0.7 0.3 0.2
Other 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.4
Total Middle East 3l 31l 34 4.2 5.4 6.5 43 SES 43
Indian Sub-Continent
India 4.0 9.6 12 4.5 4.5 9.6 6.4 9.6 11.9
Other 0.1 0.1 0.2 0.2 0.2 0.3 0.2 0.3 0.5
Total Indian Sub-Continent 4.1 9.8 7.4 4.7 4.7 9.9 6.6 10.0 12.4
East Asia
Japan 1157 18.9 24.2 26.2 26.9 U3 271 27.8 29.2
South Korea 1.9 20 253 2.4 2.6 2.9 3.0 32 5.1
Thailand 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.8 1.0
Taiwan 1.0 1.0 0.8 0.7 0.6 0.6 0.6 0.7 0.8
Hong Kong 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.5
Philippines 0.1 0.1 0.2 0.2 0.2 0.3 0.4 0.4 0.4
Vietnam 0.3 0.3 0.3 0.2 0.3 0.4 0.4 0.4 0.4
Indonesia 0.1 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.4
Singapore 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4
Malaysia 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Total East Asia 20.0 23.6 28.8 30.9 31.9 32.9 32.9 34.4 38.3
Africa
South Africa 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Other 0.9 0.9 1.0 0.9 0.9 1.0 1.0 0.9 1.0
Total Africa 1.0 1.0 1.1 1.1 1.0 152 1.1 1.1 1l

32




WorLD SiLvEr SURVEY 1999

Supply from Above-ground Stocks

Table 3
Supply of Silver from the Recycling of Old Scrap

Million ounces

1990 1991 1993 1994 1995 1996 1997 1998
Oceania
Australia 23 23 2.4 25 2.3 253 2.3 2.4
Total Oceania 23 2.3 2.4 23 2.5 25 2.3 2.4
Western World Total 12115 129.6 134.1 134.4 138.1 150.3 145.9 157.0 176.2
Other Countries
Other 13,3 19 13.4 1351 12.0 11.9 L7/ 14.6
Total Other Countries 13.3 11.9 13.4 13.1 12.0 11.9 15157 14.6
World Total 134.8 141.5 147.8 147.9 151.3 162.3 157.8 168.7 190.4

(CBOT) and Japanese trade stocks, the levels of which
are regularly reported to the Ministry of International
Trade and Industry (MITI). In aggregate, these stocks
fell last year by 3.3 Moz (100 t). Nearly 70% of this
decline was accounted for by a drop in the level of
Japanese trade stocks reported to MITI.
Manufacturers’ inventories not covered by the official
data, however, fell by a considerably larger margin.

Scrap

Our series for scrap supply in the United States has
been revised upwards to account for better information
on the production and scrapping of catalysts. Although
the net impact of these changes on the supply/demand
balance has been minimal, the numbers have been
increased for both the manufacture and scrapping of,
principally, ethylene oxide catalysts. Catalysts are the
second largest source of silver scrap in the United
States after photography. Overall, the level of US
silver scrap supply was boosted by 7.5% last year due
to growth in imports (not counted by us in the country
of origin) and the effect of higher prices in the first
quarter.

In the Middle East, the rise in silver prices in the
first quarter of 1998 saw moderately higher levels of
scrapping of silverware in some countries, though this
subsided quickly as the price fell back later in the year.
Modest quantities of silver were recovered from old
jewelry, X-ray film and fixer solutions.

But the main item of interest was, as in recent years,
the outflow of old Maria Theresia talers from Yemen.
This still abundant but price-sensitive source of silver
has been a regular part of supply in the past five years.
However, given the lack of a large nearby market for
silver and the need for this material to be refined, only
a small portion of the total has been refined and re-
absorbed in the Middle East itself. As in the past, the

bulk of it was exported to European refiners, either
directly or via Saudi Arabia, where the coins first had
to be melted to circumvent a ban on the export of
“antiquities”. Exports continued during the first four
months of the year: an estimated total 1.9 Moz (60 t)
was exported to European refiners in this period, a
figure which might have been higher if more refinery
capacity had been available. When the price dipped
below $5.50 in May, the outflow abruptly ceased and
has not since reappeared.

With the exception of areas such as southern Egypt
and neighboring Sudan, silver jewelry in the Middle
East is not markedly dependent on price trends. This
is because the bulk of jewelry is not bought primarily
as a form of investment or savings. In the absence of
real economic distress, lightweight gift items, often
with a manufacturing charge in the same order as the
metal price, are not likely to be scrapped in large
quantities on a moderate increase in the price of silver.
In addition, much of the jewelry sold in the Middle
East is bought by Western tourists and is thus
unavailable for local recycling.

Even in Egypt, where the south of the country has a
tradition of heavyweight investment jewelry, the
quantities of scrap recycled, even at the height of last
year’s price spike, were quite small. In fact, the major
part of Egypt’s scrap use last year consisted of imports
including Yemeni coins, jewelry from the Sudan and
silver from X-ray film originating in Saudi Arabia.

In Turkey, the bulk of scrap supply last year took
the form of heavyweight silverware. Many younger
Turkish couples are abandoning the tradition of using
such items as domestic utensils. This plus higher
prices and the weak economy resulted in a substantial
increase in scrap.

The picture in the Indian sub-continent was very
different because of the importance of investment
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jewelry in the northern tribal belt of India and in the
Sindh province in South East Pakistan. Given the
extreme price-sensitivity of the Indian scrap market, it
was not surprising that the 14% year-on-year rise in
the average silver price led to large volumes of old
ornaments and silverware being remelted last year.
Women have relatively little sentimental attachment to
their silver jewelry, particularly when it is old and
tarnished (which does not take too long in India’s
polluted atmosphere). In this situation, it only needs a
modest price increase to produce a surge in recycling.
Furthermore, the coincidence of a difficult period for
the Indian agricultural sector - caused by excessive
rains affecting the winter crop in the first months of
1998 - boosted the scrapping of silver. Farmers were
forced to sell the metal to pay for inputs such as seeds
and fertilizers.

Economic difficulties in Pakistan were worse than
those faced by India, especially after the exchange of
nuclear bomb tests with India in May. The subsequent
devaluation helped to keep the local price of silver at
high levels in the summer months and thus boost
recycling of silver.

East Asia

The increase in East Asian silver scrap in 1998 of
over 11% was extremely modest when compared to
gold scrap, which increased by over 200%. Total scrap
rose to 29.2 Moz (910 t). Japanese silver scrap
accounts for a huge 76% of the East Asian total, and
the only other country to record substantial volumes of
scrap is Korea, which accounted for around 13% of the
total. As yet, GFMS has not compiled a reliable and
sufficiently long time series of scrap in China.
Consequently, Chinese fabrication demand is based
only on new supplies of silver.

The fact that silver scrap did not increase to the
extent of gold is, of course, not entirely surprising
given the inherent differences between the two
markets. As GFMS has consistently pointed out in
relation to both gold and silver, of crucial importance
to the market dynamics is the amount of “near market”
stocks of metal held in both official and private hands.
Put somewhat more crudely, the issue is “how quickly
can above-ground stocks of the metal be mobilized?”,
especially in response to a price rally.

1998 demonstrated just how different the two
markets are in East Asia. Silver scrap levels only
responded modestly to huge rises in local silver prices
(as a result of the collapse of many Asian currencies
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and the rise in the dollar silver price at the beginning
of the year).

The reasons are quite simple, and revolve around
firstly, the total stock of silver held in fabricated
products in the region, and secondly, the type of
products in which the silver is contained. The reality
of the silver markets in East Asia is that, with the
exception of Japan, Korea and possibly China, there is
very little silver available that can easily be scrapped
and sold back. In fact, Korea is one of the few
countries in the East where there are substantial
holdings of jewelry and silverware stocks; the forms of
silver, after bullion, which are nearest to the market.

Korean scrap levels did respond well to the local
price increase. In fact, they rose by around 60%,
drawing on the large stocks of jewelry and silverware
held by most Korean households. However, this needs
to be put in to context by comparing what happened to
gold scrap over the same period when well over 8 Moz
(250 t) of gold was collected.



6. Silver Bullion Trade

* 1998 witnessed substantial silver bullion flows associated with movements in the price. In particular, Europe

imported very large quantities of silver last year.

e UK bullion imports soared to 21.2 Moz (6,590 t) in 1998, more than double the previous year's level, with much

of this silver coming from the United States.

* The collapse in Dubai's imports last year was mainly thanks to the start of direct silver bullion imports into
India under Open General Licence (OGL) in October, 1997.

e Japanese bullion imports fell sharply in 1998, by over 40%, but this was partly offset by rises in other supplies.

® 1998 saw the continuation of the downward trend in imports into Singapore.

Europe

Europe was a massive importer of bullion last year.
There were three principal reasons for the size of the
inflow of silver into the region. The first was that local
supply in the form of domestic mine production and
scrap at 104.1 Moz (3,230 t) was comfortably
exceeded by European fabrication demand at 247.3
Moz (7,690 t). The balance had to be met by imports
or local stocks. The second reason was that London
and Zurich are two of the world's most important
entrepOts for physical silver. Bullion is imported into
these major trading centers and re-exported (frequently
after some degree of transformation) to markets
throughout the world. The third reason why so much
metal has flowed into Europe is the relocation of
private bullion stocks from the United States,
particularly to the United Kingdom.
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In 1998 UK bullion imports soared to 21.2 Moz
(6,590 t), more than double the previous year's level.
As Figure 29 shows, the inflow was at its peak in the
first quarter. For instance, in the month of February
alone, imports reached nearly 67 Moz (2,080 t). The
bulk of these supplies came from the United States.
Silver was attracted by the premium that emerged in
London over the price available in the New York
market. This in turn had resulted from the shortage of
liquidity in the London market that drove up silver
borrowing costs dramatically (at their peak 3-month
rates exceeded 30%). For several weeks the “squeeze”
in London resulted in a sufficiently high premium to
encourage a huge inflow of metal from the United
States. The increase in the price and in leasing rates
during the first quarter also sucked in silver from other

Figure 30
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countries, most notably Germany and Switzerland.
Imports picked up again in July and August when there
was a substantial inflow of silver from Russia.

The very factors that led to such a strong increase in
UK imports of silver depressed the level of bullion
exports last year. Figure 30 shows how exports have
declined since the silver price strengthened in the latter
part of 1997. Shipments to Switzerland and Dubai
have been worst affected, the latter, in particular, due
to the weakness of demand in the Indian sub-continent.
Increased direct exports to India were insufficient to
cancel out the collapse in UK exports. In addition,
deliveries of bullion to Italy fell very sharply in 1998.

Due to the lack of local supply from scrap and mine
production Italy is a large importer of bullion for its
important jewelry and silverware industry. Official
bullion imports were slightly weaker in 1998; notably
so in the first quarter when the higher price led to their
nearly halving year-on-year (see Figure 31). By
contrast, imports picked up in the fourth quarter on
lower lire prices. The source of Italy's official imports
of bullion has changed with less material entering the
country from Switzerland and the United Kingdom and
more coming in from Germany. A new development
last year was a substantial inflow of refined metal from
Kazakhstan.

North America

Although there is a large silver “surplus” in North
America (including Mexico) - mine production plus
scrap exceeded fabrication by 45 Moz (1,400 t) in

Figure 31
Italian Bullion Imports
5 500
Germany Switzerland Other
O =

71400
5 | 1300
- )
= -
E 5
g 200

- 100

0

Jan-98 Jul

Jan-97 Jul

Silver Bullion Trade

1998 - the region is also a large importer of bullion.
The United States, for example, imported nearly 106
Moz (3,300 t) last year, over three-quarters of this
trade accounted for by bullion imports from Mexico
and Canada.

Imports of bullion by the United States in 1998
exceeded exports, which at a little over 83 Moz (2,580
t) were down 26% year-on-year. According to the US
trade data pictured in Figure 32, exports to the United
Kingdom were unchanged (something contradicted by
the UK data covered earlier in this Chapter!) but fell to
other destinations. The biggest declines last year were
in shipments to Switzerland, Dubai and Japan.

Middle East and Indian Sub-Continent

The Middle East and the Indian sub-continent are
treated together in this section for two reasons. First,
an overwhelming proportion of the Middle East's
bullion imports during the past decade has consisted of
supplies passing through Dubai on the way to the sub-
continent. The imports of the region's only sizeable
silver fabricating countries - Turkey and Egypt - are
small by comparison. In addition, and in contrast to
the situation in the gold trade, Dubai's silver bullion
exports to neighboring countries in the Gulf are trivial
in comparison to its business with the sub-continent.
This is explained by the lack of significant levels of
industrial, or even jewelry fabrication, in the Gulf
region. Secondly, from the perspective of a precious
metals dealer in India or Pakistan, the Middle East (in
the shape of the free-trading entrep6t of Dubai) has

Figure 32
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Figure 33
Dubai Bullion Imports
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been the essential trading partner for a generation,
regardless of whether he had a need to import or export
silver. For more than thirty years, Dubai has played
this key role, at various times importing large
quantities for, or from, the Indian sub-continent, as can
be deduced from Figures 33 and 34.

Dubai's silver trade has been at a maximum when
India's import/export regime has been restricted.
When silver could be freely exported from India in the
late 1970s, Dubai saw almost none of the resulting
outflow. At other times in the 1960s, Dubai's imports
were simply a mirror-image of Indian exports. In the
1990s, the gradual liberalization of India's bullion
regime resulted in a mix of mainly official, plus some
smuggled supplies. The latter continued because the
sum of the import duty (of 500 rupees per kilogram or
around 7%) and other costs exceeded the landed cost
of unofficial imports.

Apart from such regulatory issues, Dubai's silver
trade has been boosted both when India was poor and
the silver price was perceived as being high - and vice
versa. The former situation gave rise to the huge
outflows of silver from India in the late 1960s and
mid-1970s. Just the opposite has been seen in the
1990s, when a falling real price and rising prosperity
resulted in a massive influx of the metal. During this
period, however, Singapore traders succeeded in
supplying an increasing share of the Indian silver
market, thus eroding Dubai's former near monopoly.

The five years from 1993 to 1997 saw a renewed
phase of liberalization in the Indian market, with
imports being permitted first via returning Non-

Silver Bullion Trade

Resident Indians (the NRI scheme) and then, from
1994, by the use of Special Import Licences (SIL).
Neither of these schemes resulted in a substantial shift
in bullion flows (in particular in favor of direct
shipments to India from Europe and other supplying
countries). Dubai's imports reached an impressive
total of 304 Moz (9,460 t) for this five-year period,
with more than 95% of this being destined for re-
export to the sub-continent.

In 1997, Dubai's imports amounted to 84 Moz
(2,620 t) just a fraction below the 1968 record level.
The big difference between the markets in these years
was, of course, that while the 1997 figure was the
result of strong demand from India, the 1968 figure
represented Dubai taking in silver which India was
dishoarding.

The pattern of bullion flows changed dramatically in
1998. Dubai's imports declined sharply, to less than a
third of the 1997 level.

Dubai - Bullion Imports
Million ounces

1993 1994 1995 1996 1997  1998(E)
76.8 48.9 45.5 48.1 84.2 2353

The collapse in Dubai's imports last year was mainly
thanks to the start of silver bullion imports under Open
General Licence (OGL) in October, 1997. This
allowed a selected group of banks and dealers freely to
import silver on payment of the same duty of 500

Figure 34
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rupees per kilogram that applied to the pre-existing
NRI and SIL schemes. As can be seen in the table
below, almost all of India's silver requirements have
since been imported under the OGL scheme. These
have included direct shipments to India primarily from
Switzerland, the United Kingdom and the United
States, though Dubai has managed to retain a share of
around 25% of the supply to the Indian market.

Dubai's traders still have the advantage of being able
to break bulk seaborne cargoes and then to distribute
the metal quickly by a variety of air routes to the
various importing centers in the sub-continent. But
this advantage depends on leasing rates being low.
When they are high, the additional carrying cost of the
time spent at sea can easily negate the cheaper cost of
sea freight.

Not surprisingly, then, Dubai's trade was severely
disrupted by the price and leasing rate spike in the first
months of 1998. The sharp rise in the price caused
Indian demand to collapse, leaving Dubai temporarily
overstocked with bullion. Worse still, the associated
Jjump in leasing rates led to carrying costs rising by an
order of magnitude. The consequence was that much
of this surplus silver had to be shipped back, quickly
and expensively, to Europe and the United States.

Although in recent years supplies to Dubai have
been dominated by the United Kingdom and the
United States, in 1998 imports from Switzerland
recovered. This also reflected Dubai's main advantage
- the availability of good air-freight links to India.

Dubai's bullion exports to the sub-continent in 1998

Figure 35
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were almost exclusively destined for India and
Pakistan. This was in contrast to the situation in the
previous year, when large quantities of silver were
shipped in the first place to Nepal, before being re-
shipped unofficially to India across Nepal's long and
porous border. The introduction of OGL imports led
to the local silver premium in India falling rapidly (as
can be seen in Figure 35) in fact, to below 10% over
the London price in the first months of 1998. This
eliminated much of the profit margin from smuggling
silver into India via Nepal, though this channel
continued to be used for some unofficial flows in the
remainder of the year.

Looking at the sub-continent itself, in spite of falling
in absolute terms, India's imports actually increased as
a share of the region's total imports. This was because
of the steeper falls in Pakistani imports (on account of
the country's economic problems).

Indian Bullion Imports

Million ounces
1994 1995 1996 1997 1998

OGL - - - 0.6 81.8
NRI 43.6 Q7 1l 08 Q.1
SIL 30.4 63.6 102.5 96.9 14
Replenishment 5] 09 I 558053
Sub-total official 132 752 105ES 99.8 83.6
Smuggling 5.0 39 B0 125 6.4
Total 80.1 81.1 113.5 1124 90.0
Local Premium* 28 24, 23 23 9

* percent above London price at the official exchange rate

Figure 36
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Within India, the dominance of OGL imports was
virtually complete last year, with the NRI scheme
almost totally unutilized and SILs being used only
occasionally for the import of special products that
cannot be imported under OGL.

The ascendancy of the OGL route is thanks to its
greater efficiency compared with either of the earlier
schemes in that OGL imports avoid the costs, either of
a license (as in the case of the SIL scheme) or of a
courier (on which the NRI scheme depended).

Even more interesting than the split between the
various import routes last year has been the changing
pattern of imports over the past two years, and
especially in relation to the silver price. Figure 36
indicates how the fall in real prices from 1996 to mid-
1997 helped to boost imports, which peaked in the
second quarter of 1997. The rise in the price in the
second half of 1997 brought about a dramatic collapse
in import demand. Finally, during the course of 1998,
the fall in the price led to a revival of imports in the
second quarter, though this recovery faded as the year
progressed.

The regional pattern of bullion imports is also
shown in Figure 36. It can be seen that the bulk of
imports are concentrated in the north of the country.
This provides an indication of the distribution of
demand in the country (since, unlike gold, the high
cost of moving silver means that each of the main
importing centers serves a limited geographical area).
Ahmadabad, in the state of Gujerat, has benefited from
its proximity to the main silver consuming areas in the
tribal belt of Rajasthan and Madhya Pradesh. The
decline of Bombay as a physical importer of silver
from its position of pre-eminence five years ago is a
reflection of the less business-friendly environment in
Mabharashtra and, above all, the continued application
of an octroi (a local import tax) to commodities
arriving in Bombay.

In 1997, 90% of India's official bullion imports
stemmed from just four countries: Switzerland, Dubai,
the United States and the United Kingdom. The other
10% was obtained mainly from producing countries
such as Canada, Kazakhstan and Russia. In 1998, the
main change, apart from the decline in Dubai's share
noted above, was the appearance of a substantial
inflow of non-good delivery silver from China in the
second half of the year.

East Asia
The last decade has witnessed a precipitous decline
in silver imports into Singapore. 1997 and 1998 saw

Silver Bullion Trade

the continuation of this trend, and as Figure 37 shows,
imports fell sharply in both years. As we have stressed
in previous Surveys, to calculate the net inflow of new
silver into Singapore, one has to look at both the
bullion and the semi-manufatured goods import
categories - semis imports into Singapore are primarily
silver grain. As Figure 37 shows quite clearly, at
times, semis are larger than bullion imports. Many
jewelry fabricators in the region prefer to take grain
over bar.

Singapore continues to play an important, if
declining, role in silver flows into the region. The
major destination for silver imported into Singapore is
Thailand.

Supplies of silver to the Thai market are now finely
balanced between official and unofficial supplies, and
between supplies from Singapore and other sources. In
the past, Singapore has dominated both official and
unofficial imports into Thailand, but this has changed
perceptibly over the past two or three years. The move
to other sources of silver supply is most closely tied to
the trend amongst many of the bigger fabricators to
take most of their production “official”. All the
indications are that in relative terms, official supplies
have been replacing unofficial supplies of silver into
the Thai market.

Tracking the flows into Thailand is difficult because
as circumstances change, so do the incentives amongst
the fabricators to take either official or unofficial
silver. For instance, the sharp devaluation of the baht
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in July 1997 caused many of the smaller fabricators to
move to more unofficial supplies. The reasons were
mainly related to the financing costs of using officially
imported silver, and as in the past, much of this
centered around the VAT system currently in place. It
is difficult to find a fabricator using official silver who
does not complain bitterly about the length of time it
takes to receive VAT refunds. Higher baht silver
prices as a result of the collapse of the currency against
the dollar translated directly into greater VAT
payments on imported silver, compounding the cash
flow problems of fabricators. As a consequence of
this, many fabricators shifted some of their production
back into unofficial silver.

The biggest changes to regional bullion flows in
1998 were recorded in Hong Kong and China. GFMS
estimates that there were substantial flows out of China
in 1998, destined for Hong Kong and other countries.
Our data stands in stark contrast to some other
commentators on the silver market who still record
China as a major importer of silver, allegedly because
of the deficit in new mine supplies of silver (see also
our discussion of Chinese mine production on page
22). The silver flowing out of China was a mixture of
both unofficial and official silver, and the latter is
discussed further in Chapter 5. It is no coincidence
that imports of silver into Hong Kong fell by over 30%
in 1998. In addition to this, it needs to be recognized
that imports would have fallen further if the quality of

Figure 38
Korean Bullion Imports and Exports
5

[CJImports [ Exports

[O8}
|

N
|

million ounces

0 U

1996 Q1 1997 Q1 1998 Q1

40

Silver Bullion Trade

Figure 39
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the silver coming out of China had been sufficiently
high to be used directly in production processes. Much
of it was not, and consequently was shipped out to be
re-refined in other locations.

Bullion imports into Korea collapsed in 1998, by
over 80%. Although falling local demand contibuted
to this fall, the main explanatory factor was the sharp
rise in local silver production from imported
concentrates. GFMS estimates that these rose by well
over 70% in 1998.

After a surge in 1997, Japanese bullion imports fell
sharply in 1998, by over 40% (see Figure 39).
Although demand did fall year-on-year, the decline
was substantially less than the fall in bullion imports.
GFMS estimates that production of silver from other
sources rose by around 8% in 1998, offsetting some of
the decline in imports. For example, domestic mine
production rose by over 8% to 3 Moz (90 t).

Mexico, Peru and the United States continue to
dominate imports into Japan accounting for around
70% of the total. However, this was down on the 80%
that they accounted for in 1997. The biggest recorded
rise in imports was from South Korea, with imports up
by over 1,600%. Unlike in the case of gold, where
much of South Korea's trade is motivated by financing
incentives not directly related to the trade itself, most
of the silver trade is “genuine”. The biggest fall in
imports was from Poland, which were down by over
70% year-on-year.



/. Fabrication Demand

e After three years of growth, world silver fabrication fell by 2.2% in 1998, to 841 Moz (26,140 t).

® The fall in the world total was primarily the result of the sharp decline in Indian and East Asian fabrication
demand, which fell by 16% and 13% respectively, a combined amount of 46 Moz (1,430 t).

* Industrial Uses of silver declined by a modest 1.2% to 323.7 Moz (10,070 t). Interestingly, the two largest

components of this category, Electrical and Electronics actually grew year-on-year and Brazing Alloys and
Solder only fell by only 0.3 Moz (10 t).

* Photographic fabrication surged by 5.6%, to over 245 Moz (7,630 t), almost entirely on the back of growth in

the United States. Japanese photographic fabrication demand fell marginally year-on-year to 58.2
Moz (1,810 t).

® Jewelry and Silverware fabrication fell sharply in 1998, by 10%, to 244.4 Moz (7,600 t). Virtually all of this
was attributable to the collapse in Indian and East Asian demand (which fell by 17% and 21% respectively).

¢ Coins and Medals demand fell by around 3% to 27.2 Moz (850 t).

Silver is predominantly an industrial metal, having encompasses a very wide range of applications ranging
shed its monetary aspirations many years ago. As the from medical uses through to plating salts for use in
supply and demand table at the start of this Survey electronics (Figure 42 overleaf shows the breakdown
shows quite clearly, demand is almost exclusively of Industrial applications demand into its various
made up of three components, Industrial, Photography major sub-components).
and Jewelry and Silverware. Only twice has hedging Four regions dominate silver demand, as shown in
appeared on the demand side in the past nine years. Figure 41. The largest consuming region is the

As Figure 40 shows, the largest single use category European Union, with [taly being the largest consumer
is Industrial Applications, a catch-all term that within that group.
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Figure 42
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» European industrial demand increased by nearly
3% last year to a record level of 74.5 Moz (2,320 t),
due in large part to a surge in UK & Ireland
demand, which grew by 30% to 16.3 Moz (510 t).

» Silver use in the European Union has picked up in
the last two years in line with stronger industrial
production growth in the region (see Figure 43).

* North American demand rose by a robust 7.6% to
84.8 Moz (2,640 t), partly on the back of higher
electrical and electronics demand.

* Indian industrial demand fell sharply, by 10%, to
32.4 Moz (1,110 t), due in part to rising prices.

» Japanese industrial offtake fell sharply, by 11%, to
52.8 Moz (1,640 t).

* Electrical and Electronics uses of silver rose by a
modest 1% to 138.5 Moz (4,310 t) while Brazing
Alloys and Solders demand fell marginally, from
38.9 Moz to 38.6 Moz (1,210 to 1,200 t).

Europe

German industrial demand recorded a modest
increase of 0.6 Moz to 18.4 Moz (570 t). Demand was
seasonally stronger in the first half, especially in the
automotive industry, but thereafter offtake was
affected by uncertainty ahead of the September general
elections.

There was a 22% or 3.0 Moz (90 t) fall in French
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demand last year due to lower offtake in electronics,
electrical uses and brazing alloys. Both the electronics
and electrical sectors were hit by the weakness of
several key export markets and, in the local market for
contacts, by strong competition from imports. The
same adverse trade factors drove down silver use in
brazing alloys. In addition, industrial consumers are,
generally, moving away from the use of brazing alloys
towards greater use of other joining techniques or
monobloc parts. Furthermore, there is a tendency for
the average silver content of brazing alloys to decline.

Swiss industrial demand surged by over 15% to
reach 10.0 Moz (310 t) in 1998. Since 1990 the
amount of silver used in industrial applications has
nearly doubled. The electrical and electronics sectors
have been responsible for the majority of this growth.
Most of the silver consumed is in the form of wires,
contact bands and powders used in the manufacture of
contacts.

The use of silver for industrial applications in Italy
fell 6% to