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The Ontario zinc industry on a global scene and 
various government policies'"

K. S. Rachamalla B.Eng., M.Eng., M.B.A., P.Eng. 
Ministry of Natural Resources, Toronto, Ontario, Canada

D. H. Bell B.A.Sc., D.I.C., Ph.D., P.Eng.
Ministry of Labour, Toronto, Ontario, Canada (formerly, Ministry of Natural Resources, Toronto, Ontario, Canada)

Synopsis
Canada is the world's leading producer of mined zinc. 
Ontario produces about one-third of Canadian output, 
and ranks with the world's major zinc concentrate pro 
ducers. Ontario produces about S7o of the world's mined 
zinc, but only about 2*7o of the world's refined zinc output. 
Ontario supplies almost two-thirds of its zinc concentrate 
to the export market. To maintain Ontario's current status 
in the world zinc scene large-scale exploration efforts are 
needed now.

The world markets for slab zinc are dominated by the 
three major consumers   the EEC, Japan and the U.S.A. 
Mined zinc production is dominated by Canada, the U.S.A., 
Australia, Mexico and Peru. Traditionally, the consuming 
countries have encouraged domestic zinc refining facilities 
by means of both tariff and non-tariff barriers. The mineral- 
rich nations are now adopting policies to encourage their 
own domestic refining facilities. This trend is most evident 
among such major zinc-exporting countries as Australia, 
Peru, Mexico and Canada.

The problems of the industry spread across the areas of 
responsibility of several government agencies at many 
levels and across international boundaries. The zinc 
industry's problems stem from the uncertainties in 
government policies towards land-tenure, taxation, 
incentives and environmental standards.

Supply /demand forecasts are outlined and the analysis 
of the problems involved in promoting domestic activities 
is described. Should exploration be encouraged and will 
it be effective? The problems of formulating policies to 
encourage the installation of zinc refining facilities are 
analysed. The factors that must be considered include 
market restrictions, trade barriers and the effect of other 
government policies   for example, environment, housing, 
transportation and labour, as well as existing government 
restrictions and incentives. Would new refining facilities 
be the most effective disposition of available capital and 
energy supplies? The inter-relationships between those 
factors and the policy goals of the provincial government 
are investigated.

For many years the Ontario metal-mining industry 
played an important pioneering role in the develop 
ment of Ontario, especially the northern part of 
the province, and it was generally accepted that the 
rewards of mining success should be high, as befit 
ted the business risks taken. Federal and provincial 
tax policies were therefore designed to provide 
substantial incentives to mining investment. 

Ontario's mineral production reached a record

* This paper does not represent the official policy of the Govern 
ment of Ontario. The opinions expressed are those of the authors 
and they do not necessarily reflect government policy.

value of S2600 000 000 in 1976, and zinc produc 
tion represented IQ.2% or S265 000 000.

The Ontario metal-mining industry provides jobs 
for about 40 000 people directly and for many 
more indirectly.

About 9Q7o by value of the output of the 
Ontario metal-mining industry is exported, so the 
revenues of the industry are greatly dependent on 
the state of the world metal market. Ontario pro 
ducers must compete in a climate in which prices 
are decided by the relationship of supply to 
demand at any particular time.

The world base-metal industry is currently faced 
with severe problems, such as low prices, high 
inventories, restricted cash flow, inadequate rate of 
return, stringent environmental codes, etc. The 
zinc industry of Ontario is not exempt from these 
problems. At present Ontario is the largest mined 
zinc producer in Canada, which, in turn, is the 
largest mined zinc producer in the world. This 
paper sets out the options open to Ontario if it is 
to maintain this position during the rest of the 
century and stresses the need for the increased 
refining capacity in the province to match its mine 
capacity.

Mineral policies are like a marketable commod 
ity : just as the market will buy a good product, so 
the industry will invest in an attractive policy.

Ontario in a global perspective
Ontario produces between 28 and 35*^ of Canada's 
mined zinc. It is the leading zinc-producing pro 
vince in Canada and ranks with the world's major 
zinc concentrate producers, such as the U.S.A., 
Australia and Peru, which ranked third, fourth and 
fifth, behind Russia, the world's second largest zinc 
producer. Canada is the world's largest producer of 
mined zinc, with an output of l 040 000 tonnes of 
contained zinc in 1976. Production peaked in 1973 
with l 230 000 tonnes. The historical data on 
mined zinc production by country are shown in 
Fig. 1.

ZINC CONCENTRATE

Ontario is fairly new in the world of zinc concen 
trate production; significant output commenced in 
1958 and world status was achieved in 1968. 
Ontario's 1976 production (320 000 tonnes of 
zinc in concentrate) represented T.5% of the total 
free world mine production. Leading mine pro-
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ducers of zinc are Canada (259k of free world pro 
duction), the U.S.A. (10.396), Australia (9.796), 
Peru (9.0%), Mexico (6.196) and Japan (6. W. 
These six countries together supply more than 
two-thirds of the total free world mined zinc.
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Fig. l Mine production of recoverable zinc

Canadian annual zinc production has increased 
from 369 000 tonnes in 1960 to a maximum of 
l 227 000 tonnes in 1973, which represents a 
compound growth rate of IQ.5% per year. 
Although an on-going process of discovery and 
development led to this growth, a few major 
developments have accounted for a large part of 
the increase.

It has been noted that security of land-tenure 
and generous disposition of mineral rights, coupled 
with mineral tax incentives, were essential features 
that attracted foreign risk capital and encouraged 
mineral exploration and development under virtu 
ally no restrictions. At the start of the growth 
period all the incentives had been in place for a 
long time. The price of zinc was not high, but it 
was very stable.

In Fig. l it can be seen how Canada's growth 
and Ontario's growth paralleled each other. The 
historical data on Canada's mined zinc production 
by province are shown in Fig. 2.

SLAB ZINC
Ontario produced about 2196 of Canada's (2V&9& of 
the free world's) slab zinc output in 1976. Texas- 
gulfs zinc plant   the only zinc refining complex 
in Ontario - produced 98 000 tonnes of slab zinc 
in 1976. In addition, 15% of Ontario production
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Fig. 2 Provincial zinc mine output

was refined in Quebec; thus, a total of 3696 of 
Ontario mined zinc output was refined in Canada. 
The major slab zinc producing countries include 
the U.S.A. (1296 of free world slab zinc production 
in 1976), Canada (l 1.596), Japan (1896), West 
Germany (7.596), total Western Europe (3996) and 
Australia (696).

Japan is the largest producer of slab zinc in the 
free world. The growth in Japan's zinc refining 
capacity paralleled the expansion in Canada's 
mined zinc production. Zinc metal production in 
Japan increased at an annual compound growth 
rate of 1296 from 181 500 tonnes in 1960 to 
850 000 tonnes in 1974. In 1976, slab zinc 
production was 742 000 tonnes.

The U.S. output of slab zinc increased by 2096 
to 486 000 tonnes in 1976 from 404 000 tonnes 
in 1975. This was the first reversal of the declin 
ing trend in that country's smelter production 
since 1969.

Historically, the U.S.A. has been the world's 
largest producer of slab zinc, but a combination 
of economic and environmental factors has result 
ed in the closure of ten plants between the years 
1969 and 1975, accounting for 690 000 annual 
tonnes of zinc refining capacity (see Table l). 
This loss represents 5596 of the U.S.A.'s operating 
capacity of l 250 000 tonnes, which was available 
at the end of 1968. This loss of production capac 
ity resulted from the closure of uneconomic, 
obsolete plants, which succumbed to the cost- 
price squeeze of the early 1970s and the high 
cost of stringent pollution control standards, 
which were brought into force over those seven 
years.



Table l Closure of zinc refining plants*

Location

Montana
Oklahoma
Illinois
Texas
West Virginia
Illinois
Montana
Oklahoma
Oklahoma
Texas

United States,

Holland

Belgium

France

Company

Anaconda
Eagle Picher
American Zinc
American Zinc
Mathiessen & Hegeler
New Jersey Zinc
Anaconda
Amax
National Zinc
Asarco

total closures

Billiton N.V.

Metallurgie
Hoboken-Overpelt

Cia Royal
Asturienne

Type 
of 
plantf

E
H.R.
E
H.R.
V.R.
V.R.
E
H.R.
H.R.
H.R.

H.R.

H.R.

V.R.

Europe, total closures

Japan

Total closures

Mitsui E

Annual 
capacity, 
tonnes

81 648
49900
76200
52618
40824
58968

147 000
80000
55000
48100

690 258

50000

65000

96000

211000

22000

923 258

Year 
of 
closure

1969
1969
1971
1971
1971
1971
1972
1973
1975
1975

1969-75

1973

1974

1975

1973-75

1974

Remarks

Replaced by reopening of electrolytic plant
Replaced by new electrolytic plant
Cannot meet the Texas Air Control Board's standards

Replaced by new electrolytic plant

Replaced by new electrolytic plant

Replaced by new electrolytic plant

Replaced by expansion at Hikoshima

*Data are current up to March, 1976.
fE, electrolytic; H.R., horizontal retort; V.R. vertical retort.

Although the U.S.A. lost its self-sufficient 
position in the development of refined zinc 
capacity, both the EEC and Japan have succeeded 
in developing self-sufficiency.

The total refined zinc metal production in 
Europe increased from 1191 000 tonnes in 1968

Table 2 Slab zinc production (l O3 tonnes)

to l 713 000 tonnes in 1974   representing a 
compound growth rate oi^.2% per annum. In 
1969 West Germany surpassed Belgium, and since 
then has maintained its leading position in Euro 
pean zinc metal production (see Table 2). West 
German zinc metal production in 1976 was

Total Total
United North South Germany 

Year Canada States Mexico America Peru America Belgium France F.R. Italy

1970
1971
1972
1973
1974

Total
Total Total Total Free 

U.K. Europe Africa Japan Asia Australia World

1960
1961
1962
1963
1964

237
243
254
257
306

792
818
851
864
931

53
52
56
57
59

1082
1113
1161
1178
1196

33
32
33
56
62

49
40
52
76
85

246
244
205
206
221

149
162
164
168
190

192
195
181
166
167

85
85
83
77
74

76
94
99

101
111

923
967
927
921
970

83
88
96

103
101

181
212
245
282
316

181
212
245
282
316

122
141
171
183
189

2439
2570
2655
2739
2956

1965 325 978 63
1966 347 1005 72
1967 368 918 74
1968 387 999 83
1969 423 1008 83

413
372
476
533
438

1975 427 
1976P 472

1366
1424
1360
1369
1514

866 81
769 83
641 84
570 72
575 135

404
486

150
171

981
1129

Annual compound rate of growth, 9o 
1960-73

6.4 -2.5 2.4 0.6

63
64
63
68
65

86
86
87
92
95

238
249
224
247
257

192
196
186
208
254

182
209
182
203
278

81
77
89

112
130

107
101
105
143
151

1007
1044
1018
1191
1359

101
103
106
116
126

368
444
516
606
712

368
444
516
629
739

202
197
198
213
253

3130
3298
3284
3709
4086

1360
1224
1201
1175
1089

71
59
70
70
71

126
107
127
129
136

232
208
254
277
289

224
219
262
259
276

301
263
359
395
400

142
139
156
182
196

147
117
74
84
84

703 268 3984
748 266 3782
841 304 3116
877 306 4231
891 284 4279

63
65

134
143

218
235

181
234

6.0 7.7 0.9 4.3

295
305

5.8

180
191

6.0

53
42

1456
1579

197
195

698
742

742
796

200 3788
250 4095

0.8 4.2 5.8 12.6 12.9 7.3 4.3

Source: The International Lead Zinc Study Group, E.M.R. and U.S.B.M. P, preliminary.



Table 3 Ontario zinc production (tonnes)

Mined recoverable zinc production* Refined zinc production 
Ontario Canada

Year

1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976P

Ontario

60301
65386
55043
74747

259 937
314573
326 846
308 662
331 780
358 239
414 007
422 077P
335 856
320 034

Canada

429 753
620 980
745 738
874 622

1 008 293
1 051 783
1 095 539
1 135715
1 133 740
1 128 667
1 226 581
1 159 508P
1 055 161
1 039 698

Ontario 
as%of 
Canada

14.0
10.5

7.4
8.5

25.8
29.9
29.8
27.2
29.3
31.7
33.8
36.4
31.8
30.8

Ontario

54522
97 159
97885
84369
97705

total 
Ontario 
production

15.2
23.5
23.2
25.0
20.7

Canada

257 660
306 387
325 224
347 093
367 533
387 121
423 072
413 196
372 529
476 168
532552
426 271
426 941
472 316

total 
Canadian 
production

60.0
49.3
43.6
39.7
36.5
36.8
38.6
36.4
32.9
42.2
43.4
37.8
39.4
45.4

Source: Zinc - Annual Reviews - E.M.R. P, preliminary.

* Estimated recoverable zinc in ores and concentrates shipped for export plus new refined zinc produced from domestic primary materials 
(concentrates, slag, residues, etc.).

305 000 tonnes. Belgium is the second leading 
producer of zinc metal (with 235 000 tonnes) 
and is followed by France and Italy. Despite the 
fact that Belgium is not blessed with producing 
mines, it has developed a vital zinc industry in 
Europe.

The Canadian domestic zinc industry is highly 
integrated vertically to the prime metal stage. The 
four integrated firms account for 15^o of the total 
Canadian zinc concentrate production, and all 
refined zinc output with a total capacity of 
635 000 tonnes.

Table 3 shows zinc metal and zinc concentrate 
production for Ontario in relation to total Canad 
ian production.

Zinc consumption, marketing and trade patterns
Consumption of slab zinc is concentrated in three 
major blocks   the U.S.A., Japan and Europe. 
These three together accounted for 3 289 000 
tonnes or 19^o of free world metal consumption 
in 1976. The primary zinc industry does not face 
the competition of a large secondary (scrap) 
sector, as does, for example, the primary lead 
industry.

Slab zinc consumption is related to economic 
activity in general; the automobile, appliance and 
construction industries, in particular, influence the 
consumption of die-castings, galvanized sheet, brass 
and rolled zinc products.

Consumption of zinc in the free world has 
grown at annual compound rate of S.5% since 
1960, reaching a record high of 4 889 000 tonnes 
in 1973. The worldwide economic recession of 
1974 75 resulted in a severe drop in the demand 
for zinc. Zinc consumption in the free world 
declined to 3 582 000 tonnes in 1975 from 
4 572 000 tonnes in 1974, whereas in 1976 slab

zinc consumption increased by 1 6^0 to 4 160 000 
tonnes. Consumption in 1977 is expected to be 
below the 1976 level.

Perhaps this indicates the beginning of some 
strange economic behaviour   neither stagnation, 
overall decline nor further growth but a series of

United States 
Germany, F.R. 
United Kingdom 
Japan 
France 
Belgium 
Italy 

U.S.S.R.
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fluctuations, periods of recession alternating with 
periods of recovery in fairly quick succession. 
Data for slab zinc consumption in the major parts 
of the free world are illustrated in Fig. 3.

Zinc end-uses in the major markets, i.e. the 
U.S.A., Europe and Japan, are summarized in 
Table 4. Galvanizing, die-casting and brass are the 
three largest consuming end-use sectors. The 
remaining demand for zinc was accounted for by

ing and long-term contracts to achieve the same 
end.

Fig. l illustrates the major growth areas of mine 
production of recoverable zinc, and Fig. 4(0) shows 
movements of zinc ore and concentrates in the free 
world.

Table 2 summarizes the actual production of 
slab zinc in different parts of the free world and 
Fig. 4(b) illustrates slab zinc movement in the

Table 4 Zinc consumption (by major end-use) (l O3 tonnes)

EUROPE
Galvanizing
Brass
Die-casting
Other

I960

309
314
125
379

1966

356
328
180
406

1967

373
312
177
386

1968

384
349
207
293

1969

452
392
251
443

1970

445
387
252
389

1971

451
391
253
438

1972

490
424
274
437

1973

549
479
306
508

1974 1975

516
449
285
478

Annual 
Compound
growth rate,

1976P 1960-73, fo

+4.S
+3.S
+7.1
+21

TOTAL EUROPE 1127 1270 1248 1333 1539 1473 1533 1662 1841 1728 1348 1570

JAPAN
Galvanizing
Brass
Die-casting
Other

TOTAL JAPAN

114
30
20
34

227
52
56
53

198 389

225
60
82
62

458

287
66
98
71

327
73

118
82

338
77

115
93

338
76

115
95

523 600 623 624

382 376
90 105

144 169
101 109

717 759

381
75

144
99

699

299
73
82
87

541

377
84

133
103

+S.9

H-9.6 
+10.1 
+17.8

4-9.4

697P +10.9

U.S.A.
Galvanizing
Brass
Die-casting
Other

TOTAL U.S.A.

337
96

311
53

796

450
168
550
111

1279

416
119
485
101

1122

437
147
511
115

1210

432
163
523
123

1241

430
116
421
110

1077

431
137
468
102

1138

470
174
526
117

1287

500
178
558
115

1351

475
166
399
129

1169

342
105
303
90

840

368
149
363
142

1022P

+3.1
H4.9
*4.6
+6.1

-H4.2

Source: U.S. Bureau of Mines; Annual Reviews   Zinc Institute Inc.; Lead and Zinc Statistics   International Lead and Zinc Study Group. 
P, preliminary.

rolled zinc, zinc oxide and other miscellaneous 
products. World end-use patterns have remained 
fairly stable since 1966, as the ratios of consump 
tion between galvanizing, brass and die-casting 
sectors have not changed significantly.

ZINC TRADING
Zinc is an international commodity. At present 
the major consuming blocks   the U.S.A., the 
EEC and Japan   are essentially have-not nations 
with respect to developed zinc mineral resources. 
This results in a large international trade in zinc 
concentrate and refined metal.

Historically, zinc concentrates consumption has 
been in the countries with strong markets for zinc 
metal. Today the market for zinc metal is essential 
ly in the three markets noted above, each of these 
has grown in a unique manner, but the end result 
has been the same   a large integrated industry, 
protected from imports and foreign competition 
by tariffs, quotas and regulations. The companies 
have generally consolidated their positions by 
integrating backwards to the mine, i.e. securing the 
supply of concentrate by taking an equity position. 
More recently, the Japanese have used debt finan c-

free world.
The demand for slab zinc in excess of refinery 

output in the U.S.A. was largely met by (1) 
increasing the imports of slab zinc and (2) increas 
ing releases from the General Services Administra 
tion (GSA) stockpile.

The supply/demand balance for slab zinc in the 
U.S.A. is strongly influenced by the stockpile 
policies of the GSA. The huge U.S. Government 
stockpile of more than l 000 000 tonnes of zinc 
prior to 1972 was a major stumbling block to the 
expansion of American zinc refining capacity.

With the continued shortage of slab zinc in the 
U.S.A. there was an accelerated release of zinc 
metal from the stockpile. The GSA released more 
than 691 000 tonnes between 1972 and 1974. 
On l October, 1976, the Federal Preparedness 
Agency (FPA) announced new stockpile objec 
tives for 93 critical and strategic materials. The 
objective for zinc was raised from 340 040 tonnes 
to l 190 000 tonnes. Funds to buy materials for 
the stockpile must be appropriated by Congress.

European imports of zinc in concentrates 
increased from 862 400 tonnes in 1968 to a record 
high of l 173 800 tonnes in 1974. Europe's three 
major importers of zinc concentrates during 1976
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Fig. 4 World zinc ore and concentrate (a) and slab zinc (b) movements

were West Germany, France and Belgium/Luxem 
bourg.

Japan is not only the sixth largest producer of 
zinc concentrate in the free world but is also a 
major zinc concentrate importing country. 
Domestic sources supplied 35*^ of the concen 
trate requirement.

The essential point to be made is that the major 
concentrate consumers are not dominated by a 
single source of supply.

Table 5 summarizes slab zinc exports in tonnage 
and as a percentage of mine production. Each 
country has its own characteristics: Japan has 
grown dramatically in its metal exports from 
6000 tonnes in 1960 to 116 000 tonnes in 1974; 
Belgium has maintained its export market share; 
Australia has grown significantly from 28 000 
to 153 000 tonnes (or from 9.59k to 3770 of its 
mined zinc production) in the same period; Peru's 
position is virtually unchanged. Although Canada

has grown dramatically in mine zinc output, its 
proportion of metal exports has, in fact, dropped 
from 487o in 1960 to 307o in 1976. This has obvious 
policy implications; it is one of Ontario's policy 
goals to attempt to reverse the trend.

In Ontario two companies   Noranda and 
Texasgulf   are involved in the production and 
marketing of zinc concentrate to the extent of 
957o of Ontario's total zinc concentrate production.

Canadian zinc is sold at different prices in 
different markets. It is sold at the Canadian Pro 
ducers' price in Canada, largely at the U.S. Pro 
ducers' price in the U.S.A., and at the non-North 
American (European) Producers' price in the rest 
of the world. Only small amounts of zinc are 
traded at the London Metal Exchange (LME) price. 
Historical zinc prices are presented in Fig. 5.

Zinc producers outside the U.S.A. established 
the European Producers' price in 1964, and most 
zinc outside the North American market has been



1960 
Metal exported

COUNTRY

Canada

Australia

Peru 

Mexico

Japan

Belgium

Tonnes x 103

188

28

24 

30

6

152

Percent 
of its mine 
production

48

9.5

14 

12

3.8

00

1973 or 1974* 
Metal exported

Tonnes x 103

423

195

36 
11 
69*

64 
116*

222

Percent 
of its mine 
production

31

44

8.7 
4 

27*

24 
48*

00

1975** or 1976 
Metal exported

Tonnes x 103

351

153
58** 

86**

76

188

Percent 
of its mine 
production

30

37

14 

38

29

oo

Source: Lead and Zinc Statistics - International Lead and Zinc Study Group.

traded on this basis. Merchants and dealers contin 
ue to trade on the basis of the LME price. As a 
result of the weakening of the British pound, the 
non-North American Producers' price for zinc has 
been quoted in U.S. dollars per tonne since Janu 
ary, 1976.

The most notable feature of the long-term price 
behaviour (see Fig. 5) in the 1946-76 period is

PRODUCER PRICE OUTSIDE NORTH AMERICA 

U.S. PRODUCER PRICE (PRIME WESTERN) 
LONDON METAL EXCHANGE 

NEW SCRAP

1946 465052545658606264666870727476 1978

Fig. 5 Annual average zinc price

the apparent stability of price over the years 
1953 71. In these years the price fluctuated 
(in current dollars) between 10.7 i and 15.3 

The stability of the price of zinc over this 
eighteen-year period has been attributed to several 
factors. The policies of the U.S. Office of Econo 
mic Planning and the GSA stockpile programme

absorbed the production from the excess capacity 
that had been built up during the second world war 
and post-war years. The large quantity of zinc in 
the stockpile has overhung the market for many 
years and has acted as a suppressant not only to 
price increases but to new refining capacity as well 
during these years. The formation of the Inter 
national Lead Zinc Study Group in 1960 pro 
vided the industry with improved world statistics 
and forecasting capabilities on supply, demand 
and international trade. The free world producers 
were able to rationalize production according to 
these forecasts.

The supply of concentrates from the large 
deposits that were discovered and brought into 
production in this period was a further factor in 
providing price stability. The constant improve 
ment in productivity and efficiency in the mining 
and refining sectors of the industry also helped to 
stabilize prices.

U.S. trade policies strongly influenced the U.S. 
Producers' price through the 1950s and 1960s as 
import quotas and tariffs were imposed to protect 
the domestic industry against European production 
capacity. The import quotas on both concentrates 
and metal were terminated in late 1965.

Of the major markets for Canadian zinc, the 
U.S.A. was the only one that (until 9 August, 1975) 
imposed a tariff on concentrates as well as on 
metal   the tariffs were 0.67 ^/lb on zinc contain 
ed in concentrates and 0.7 ^/lb on zinc metal.

In mid-1975 the tariff on concentrate was 
temporarily suspended until 1978.

Forecasts and comparison of actual with 
forecasts
Kovisars and co-workers 1 best summarized fore 
casting techniques in their study prepared for the 
U.S. Bureau of Mines: 'Projections of mineral 
production and supply can be, and have been, 
made by several methods, ranging from simple to 
complicated in application, and simplistic to 
sophisticated in concept. Regrettably, many large, 
elaborate commodity models are based on rather 
naive assumptions regarding the supply. On the 
other hand, some simple methods provide the most



reliable approaches to supply analysis . . . The 
models are classified as statistical projections, 
econometric market models, technoeconomic 
process models, and systems models.'

In a footnote the authors remarked that' "Naive" 
here does not mean simple, because the techniques 
used in these methods may require complex mathe 
matical solutions practicable only by computer.'
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Fig. 6 U.S.A. slab zinc production, imports and car sales

Our projections are based essentially on a stati 
stical model. Included in the statistics are end-use 
consumption, impact of substitution, develop 
ments in the zinc industry (by this is meant 
committed plans for construction of mines and 
refineries as well as closures of mines and re 
fineries), plus subjective judgment. The subjective 
judgment is based on current general economic 
trends and peripheral industry developments, such 
as automobile output, galvanized steel production 
and the activity in the construction industry and 
consumer durables. For example, U.S. auto pro 
duction and zinc consumption show a very strong 
correlation (see Fig. 6). Subjective judgment also 
incorporates industry structure, attitudes of major 
producers towards adjusting production levels and 
government stockpile policies. Forecasts based on 
statistics can, at best, provide a short-term pers 
pective; what is needed for the long-term perspec 
tive is a crystal ball!

One of the authors used the combination of 
statistics and subjective judgment for a forecast in 
1972: 2 'It is evident from the analysis that a 
delicate balance exists in supply/demand and a 
tight supply is foreseen until 1975. The shortage of 
smelting and refining capacity is reflected in in 
creased treatment charges to offset the rising 
operating and pollution control costs . .. The tight 
supply of slab zinc, coupled with low inventory 
level and a surge of demand, is creating an upward 
pressure on zinc prices . . . We forecast an increase 
of l cent to l Vi cents per Ib. in the price for Prime 
Western zinc during 1973,under the assumption

that all projects will come on stream as planned ... 
However, a combination of simultaneous surge 
in demand in the U.S., Japan and Europe, and 
delays in new capacity coming on stream, could 
result in wide, upward and short-lived swings in 
zinc prices. There is a possibility that zinc price in 
the next two years may surpass the all-time 1915 
high of 27 cents a W (present authors' italics).

The report then went on to say: 'The lowest 
floor price could easily be assumed around ISVi 
cents a Ib. until 1975, as expansion of mine ore 
and slab zinc production does not offer attractive 
rates of return below that level.'

The post-forecast period (of the 1972 predic 
tion) showed that the predicted shortages prevailed 
until 1975 (see Fig. 7(6)), U.S. Producers' prices 
reaching an all-time high of 39 ^/lb and the LME 
spot price touching an amazing 99 ^/lb.

There was nothing in the 1971 data on condi 
tions to indicate the collapse of the zinc market in 
1975 and the 3096 drop in consumption during the 
two years 1974 and 1975. This illustrates the risks 
and difficulties of forecasting accurately beyond a 
two- to three-year horizon. One might be right 
qualitatively, but disastrously wrong 
quantitatively.

This same technique produced the following 
forecast3 in 1976 (see Fig. 8): 'Over the next two 
to three decades, the world demand for zinc is 
projected to grow dramatically, and meeting this 
growth will present a formidable challenge to the 
zinc mining and refining industry. If the historical 
596 annual growth rate of consumption, which has 
prevailed since 1960, is assumed to continue, world 
consumption of slab zinc will exceed 15.5 million 
tonnes annually by the end of this century. It can 
be argued that the 596 growth rate is unrealistically 
high . . . Over the 1970-74 period, the rate of 
growth of zinc demand has been 496, but whether 
the annual rate is 296 (7.5 million tonnes per year 
by 2000 A.D.) or 396 (9.5 million tonnes) or 496 
(12 million tonnes) the conclusion is the same: 
zinc producers will be hard pressed to supply 
growing demand. Many zinc mines and smelter- 
refinery complexes will have to be built.

Putting this long term forecast into short term 
perspective, a modest growth in consumption of 
2.596-3.596 will necessitate an additional 200 GOO- 
300 000 tonnes of refined zinc production 
capacity each year. This will require the output 
of 4-6 mines of significant size, annually. In 
addition, the depleted mines and obsolete smelters 
will have to be replaced'.

In our 1976 forecast we have taken the risk of 
projecting a 2.5-3.596 growth rate in consumption. 
Although we feel that this may be valid as a trend 
line for near-term consumption, the consumption 
figure for any given year is liable to swing widely 
around that trend line. If we want to draw lines 
on a graph that will include any given year's 
consumption figure, it will have to encompass the 
wide range shown in Fig. 9.

Fig. 9 is our up-dated forecast to the year 2000.
In making a long-term prediction we must con-
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sider not only the trend line but also the aberra 
tions from it. The installed capacity to accommo 
date that consumption trend would have to be 
30 40^o larger than the trend-line figure.

Assuming a conservative 2.57o growth rate in 
long-term consumption and a l ̂ o decay in the 
existing mining and refining capacities, we can 
calculate that 5 200 000 annual tonnes of new 
capacity will be needed by the year 2000.

A survey of recent projects shows that the 
capital cost of new refining capacity is in the order 
of #1500 per annual tonne of zinc (see Fig. 10).

Capital cost data for new mine developments 
are shown in Table 6. These capital cost estimates 
do not include general exploration and discovery 
costs, which can range between 5520 000 000 and 
#35 000 000 for finding a new commercial deposit.

We can now estimate that the total capital 
investment required for 5 200 000 annual tonnes 
of new zinc capacity needed by the year 2000

MILLIONS 
OF TONS
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Fig. 8 Free world slab zinc production capacity and consumption



1970 1975 1980 1985 1990 1995 2000 
1976 YEAR

Fig. 9 Free world slab zinc consumption, production and U.S. producers' (P.W) price

will be in the order of 318 000 000 000 (see 
Table7)orgl.53Ab.

If a 15% rate of return is to be realized, we need 
23 ^/lb to cover the investment charges. If we add 
to this operating costs of 15 ^/lb for mining and 
refining and 10 ^/lb for depreciation, we need a 
price of 48 ^/lb (in 1975 3).

The current price of 30.5 i will not support the

1800

800

200

investment needed for green-field zinc plant 
capacity.

Government policies
Forecasting the future is an interesting exercise, 
but why is the Government of Ontario interested 
in the future of the zinc industry? One of the 
mandates of the Ontario Government is to 
promote the orderly development of the mineral

(5)
New Jersey 

Zinc

Hindustan 
Zinc

Industries 
Penoles

— (D

Canadian
Electroeytric

Zinc Ltd,

Industrial 
Minera 
Mexico

(4) 
tsorco

1963 1972 1972 1973 1976 1976 1976 1979

Fig. 10 Capital costs for zinc refinery complex: (1) roasting facilities not included, 
as Allied Chemical and Alcan supplied calcine feed; no infrastructure required; 
(2) exclusive of cost of six years' development and engineering; (3) batch leaching 
and purification; (4) new industrial complex; letter of intent to award design contract; 
project cancelled in 1975; (5) Union Miniere will have 409k participation in project
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Year of
completion Company Location

Mine Capacity
capacity, concentrate, Type of
ore, t/day tonnes Zn/year operation

Capital Unit
cost, capital cost,
3 x 106 g/t/dayCore) Remarks

1972

1973

1974

1975

Mattabi Mines

Greenex

Sturgeon Lake mine

Newfoundland Zinc

Sturgeon Lake, On t. 2772

Greenland 1650

Sturgeon Lake, On 1. 1090

Newfoundland 1360

102 000

85000

34300

41 000

Open-pit

Under 
ground

Open-pit

Open-pit

41

44

20

18E

315 062

#26,666

318 349

$13 235

Mine and concentrator; 
no infrastructure

Mine and concentrator; 
including infrastructure

Mine and concentrator; 
no infrastructure

Exclusive of prior ex-

1977

1977

Tara 

Exminesa

Naven, Ireland 6800 200 000 

Rubiales, Spain 2000 72 300

Open-pit 150 #12 060

Under- 52E 326,000 
ground

ploration and develop 
ment cost

Europe's largest zinc 
producer

E, estimate.
*Data are current up to March, 1976.

resources of the province of Ontario. If govern 
ment policies are to be formulated effectively, a 
thorough understanding of the relationships 
between the Ontario industry and the world market, 
on the one hand, and between the Ontario Govern 
ment and the Ontario industry, on the other, is of 
vital importance.

Table 7 Capital costs for 5 200 000 tonnes new 
capacity

Refining facility
at 31500/annual tonne

New mine and concentrates 
at 31300/annual tonne

Discovery cost at 325 million per mine 
and 5 mines per year to the year 2000

Total

= 37 800 000 000

s 36800000000 

= 32900000000

= 317 500 000 000

Mineral policies are like a marketable com 
modity. Just as the market will buy a good product, 
so the industry will invest in an attractive policy.

THE OBJECTIVE
The Government of Ontario is committed to the 
objective of securing for the people of Ontario 
the maximum economic benefit from Ontario's 
mineral resources in terms of jobs and income 
through the investment of private capital.

The aims of the province's zinc policy are 
derived mainly from these broad policy 
objectives:4 (a) to strengthen the contribution 
of minerals to regional development; (b) to realize 
opportunities for further mineral processing; 
(c) to increase the return to Canadians from 
exportable mineral surpluses; and (d) to improve 
mineral conservation and use.

The province's mineral policy thrust should be 
directed towards (1) maintaining Ontario's status 
in mined zinc production through the encourage 
ment of private-sector investment in exploration 
and mine development and (2) increasing the

level of refined zinc production in Ontario by 
enhancing the investment climate for zinc re 
fining capacity in Ontario.

THE ISSUES
Seventy-five per cent of Ontario's mined zinc
production leaves the province as concentrates,
and about 60% was exported out of Canada as
concentrates.

Ontario's inventory of known, undeveloped 
zinc resources is not adequate to maintain its 
present zinc production status in the world 
through the year 2000.

It may be argued, on the basis of current 
published ore-reserve data, that three of Ontario's 
five producing mines (Mattabi, Selco and Sturgeon 
Lake) will probably be closed down by 1985 or 
earlier. Current published ore-reserve data indicate 
that zinc production from Texasgulf and Geco, 
two of Ontario's major producers, could be 
exhausted by the year 2000.

THE URGENCY
Ontario's objective of processing its mined output 
to the prime metal stage in Canada has been 
largely achieved for copper (about 92^o of all 
copper from Ontario's mines is processed to 
refined metal in Canada) and, to a lesser extent, 
(62%), nickel. Zinc remains a notable exception.

The Provincial Government's major means to 
induce the construction of zinc refining facilities 
in Ontario are the incentives to mine producers 
incorporated into The Mining Tax Act (9 April, 
1974). Generous processing allowances and an 
innovative approach to allow processing allow 
ances during construction have been incorporated 
into the Act. One of the conclusions and recom 
mendations of the Edison Electric Institute 5 
was to 'amend tax regulations to provide allow 
ances including construction work in progress in 
the rate base'.

Although the zinc mine production of Ontario 
is in excess of the requirements of existing refining 
capacity, there is at present no mechanism to en-

11



courage the construction of independent toll 
refining facilities in Ontario.

In the past the major zinc consuming 
countries   such as Belgium, Germany, Japan 
and the U.S.A.   were the beneficiaries of the 
establishment of their own domestic zinc refining 
industries. The present and future zinc refining 
facilities will probably be built in countries that 
produce abundant quantities of zinc concentrates.

If the plants are not planned now and built in 
Ontario, they will probably be built elsewhere.

To maintain Ontario's current status on the 
world zinc scene (let alone growth), formidable 
exploration efforts are needed. The time-lag be 
tween discovery and production is 5 10 years: 
enhancement of exploration investment must, 
therefore, be regarded as a high-priority objective.

The zinc industry faces many problems in 
bringing new capacity on stream. Mineral explora 
tion and development are high-risk endeavours. 
Zinc refining is a capital- and energy-intensive 
business. Worldwide inflation, government restric 
tions on prices and strict environmental stand 
ards seriously interfere with the attainment of a 
healthy level of profitability. In particular, the 
planning and financing of new mines and refineries 
require a stable tax environment, free of political 
uncertainty.

It is worth repeating that, at present, explora 
tion in Ontario is very depressed.

Mineral exploration in Ontario
Ontario mineral exploration in the period 1967  
7 1 continued to show the upward trend evident 
throughout the 1950s and 1960s. Average annual 
expenditures in 1972 76 were down to about 
#1 5 000 000 in constant dollars compared with 
323 000 000 for 1 967-71.

What can a government do to alleviate this 
lack of exploration?

It must be emphasized that government policies 
can only be effectively directed towards the re 
duction of some costs, risks and uncertainties.

What does Ontario have in place now (in terms 
of policies)?

Ontario has the incentives under The Mining and 
Corporate Tax Acts and its Mineral Exploration 
Assistance Program. O'Brien6 concluded that 
'exploration is no longer a high corporate risk pro 
position . . . Mining companies are being encour 
aged, as never before, to get out and explore'.

He further estimated that 'total exploration tax 
relief for a mining company in Ontario (assuming 
maximum mining tax rates) would amount to

MEAP

The Mineral Exploration Assistance Program 
(MEAP) was initiated in 1971 with the following 
objectives: (1) to stimulate the economies of 
certain mining areas; (2) to assist in providing 
employment where mines are closing; (3) to stimu 
late exploration activity in geologically favourable

areas; (4) to assemble data on the mineral resources 
of Ontario; and (5) to assist in finding mineraliza 
tion of economic grade and size that could become 
a producing mine.

The government contributes one-third of the 
cost of an approved exploration programme up 
to a maximum contribution of #33 333. This 
programme has been in effect since 1971; more 
than 35 000 000 has been committed and more 
than 32 000 000 has been spent. The programme 
has improved the geoscience data base in 
designated areas and has contributed to the dis 
covery of several mineral deposits.

NORTHERN AFFAIRS PROGRAMME

In 1977 Ontario announced a #2 500 000 (spread 
over a three-year period) programme to aid mineral 
development and encourage exploration through 
out northern Ontario. The programme is in res 
ponse to a recognized need to stimulate the 
northern Ontario economy by attempting to 
reverse the recent decline in mining activity in the 
north. Funded by the Ministry of Northern Affairs, 
and administered by the Ministry of Natural 
Resources, the programme will augment develop 
ment and exploration activities in the province.

Further processing
The policy of the Government of Ontario is that 
minerals produced in the province shall be pro 
cessed to as advanced a degree as is reasonably 
possible before being exported from Canada. This 
policy has been followed for more than 60 years 
with considerable success.

Further processing policy is implemented by 
two methods: (1) Section 113 of the Mining Act 
provides a legal basis for the Government to insist 
on processing to the metal stage in Canada and 
(2) the Mining Tax Act provides incentives for 
further processing.

From the time of the passage of the original 
version of Section 113 in 1917 it has been re 
cognized that passage of a law does not automati 
cally make economic sense out of economic 
nonsense and that in some cases 100*^ processing 
in Canada is not a sensible objective. Provision was 
therefore made for exemption by Order in Council. 
Exemptions are granted on a case by case basis for 
such reasons as lack of available capacity and poor 
economics for new facilities.

Section 113 serves as a useful monitoring device 
and enables the Government to regularly review 
the situation and to ensure that as much processing 
as is economically feasible is carried out in Canada.

The tax incentives under the Mining Tax Act 
are more positive and, therefore, more effective 
in that they increase the economic advantages for 
industry of building processing plants in Canada. 
Incentives are offered for construction in Canada 
and, especially, northern Ontario. These incentives, 
and particularly the increased processing allow 
ances, have been instrumental in inducing such 
major new investments as Inco's strip mill and the 
Texasgulf copper refinery.



Policies and priorities
The provincial zinc policy goals are to encourage 
private-sector exploration and to promote further 
processing. There are numerous inter-related 
factors that hinder the accomplishment of these 
goals. Complexities arise from environmental and 
energy concerns, as well as differing inter- 
provincial, provincial-federal and government- 
industry objectives.

The Ontario Mining Tax Act and the Mining Act 
are presently designed to foster further processing, 
offering carrots and sticks, respectively. For the 
legislation to be effective, other provincial policies 
regarding energy availability, labour supply, 
infrastructure and environmental protection must 
be geared to complement the goals rather than to 
conflict with them. Long-term stability in mineral 
taxation legislation   both federal and provincial   
is required to facilitate the planning and financing 
of exploration and new mining projects.

Zinc refining is a capital-intensive industry, as 
well as a heavy consumer of electrical energy. A 
plant with 100 000-tonne annual capacity would 
require a total capital investment in excess of 
3150 000 000, and has a power demand of about 
50 000 kW. At present, the electrical power to 
accommodate a new zinc refinery is not available 
in northern Ontario.

This refinery would create about 400 additional 
jobs, requiring housing and infrastructure facilities 
for about 2000 people. To attract and retain the 
labour force, government policies must aim at 
alleviating the problem of labour shortage and 
turnover, and countering the contrary effects of 
federal and provincial policies in other areas that 
have a high income transfer component, such as 
health, welfare, education and immigration.

The lack of an adequate amount of serviced land 
at reasonable cost is a major problem.

The present provincial environmental protection 
and regional planning legislation is resulting in 
serious delays in project completions. Delays in 
start-up of projects cause loss of production and 
significantly increase the capital cost through 
increased interest charges. These are in addition 
to the direct capital and operating costs and the 
costs of pollution control installations.

The mining industry has lost its long-standing 
federal incentives for mineral exploration and 
exploitation. In addition, the federal government 
has not maintained a stable tax environment since 
the tax reform in 1972. Budgetary changes in 
1974 and 1975 have led to a high level of uncert 
ainty in the mining industry. Mineral policies, both 
federal and provincial, should be stable over the 
long term and should not be subjected to year- 
to-year budgetary modifications.

Trade barriers, both tariff and non-tariff, re 
present an important constraint to the export 
of refined zinc metal from Canada and, hence, a 
constraint to increased zinc metal production.

In formulating policy for Ontario's mining 
industry, a wide variety of perplexing problems 
must be dealt with. Some of the questions that 
arise from this study of Ontario's zinc industry

are: 'Does Ontario want to compete with the 
rest of the world for slab zinc capacity?' 'Should 
Ontario support a policy of encouraging full 
processing at the national level or at the pro 
vincial level?' 'Can (and will) Ontario make power 
available in northwestern Ontario at competitive 
rates?' 'Can vertical integration, e.g. from mining 
through to die-casting, be achieved in Ontario?' 
'Does Ontario want to support the Canadian 
federal position of using concentrate supply as a 
bargaining 'chip' at the G ATT negotiations?' 
'Should Ontario support the Canadian federal 
stance of encouraging the full processing of 
appropriate orebodies   for example, the zinc 
deposits of New Brunswick?'

Policy alternatives
When a policy's costs and benefits are compared, 
or when policy options are compared, two 
thoughts must remain foremost. One is that the 
policy choice will affect investment decisions 
involving literally hundreds of millions of dollars; 
the other is that if the investment decisions are 
made in the private sector, they will be made in 
favour of the location that promises the highest 
expected after-tax rate of return.

A healthy mineral sector is the goal of Ontario's 
mineral policies. Investing government funds in 
exploration will, however, not achieve that goal. 
Orebodies are similar to other capital goods, and 
their discovery (or production) responds to market 
forces. The lack of demand for orebodies in 
Ontario stems from the non-competitive after-tax 
rate of return expected from the capital required 
to bring a discovery into production.

Policy options with respect to the Ontario zinc 
industry may be considered under three headings.

DO NOTHING

Unless exploration continues and new discoveries 
of zinc are found, Ontario's zinc concentrate 
production will dwindle and its world status will 
be lost in a 15- to 20-year period. Should no new 
zinc mines be found and brought on stream, 
Ontario's annual zinc output could drop to the 
production level of the early 1960s, i.e. about 
50 000 tonnes per annum by the year 2000. Zinc 
producers such as Mattabi will be phased out, and 
Texasgulf will undergo a transition from pre 
dominantly a zinc mine to a copper mine.

There are a number of obstacles in the way of 
increasing the zinc refining capacity in northern 
Ontario. These include the following: power is 
presently not available; Ontario's present power 
rates are high relative to those of other provinces; 
skilled labour is in short supply in northern 
Ontario; concentrate availability from Ontario is 
not assured, and it might have to be supplied from 
other provinces or territories; and a zinc plant has 
a high capital requirement.

In view of these problems it is unlikely that 
additional zinc refinery capacity will be built 
in Ontario unless concerted government efforts 
are exerted to solve these problems.



ENCOURAGE EXPLORATION IN ONTARIO
Exploration could be encouraged by providing 
additional tax incentives to private industry   
for example, an exploration mining tax credit: 
this tax credit could be given either every year, or 
in the years of low profitability.

The provincial incentives may be inadequate to 
have the desired impact, unless the federal tax 
incentives are made equally attractive.

IMPROVE THE LEVEL OF REFINED ZINC 

PRODUCTION IN ONTARIO

The construction of zinc refining facilities in 
Ontario can be accomplished only if the current 
production of mined zinc and the ore-reserve base 
are enlarged or at least maintained to the year 
2000. The encouragement of the construction of 
new capacity could be provided by (0) additional 
positive incentives, such as (i) infrastructure 
facilities, (ii) measures to provide adequate electric 
power at competitive rates, vis-a-vis the other 
provinces, (iii) measures to increase the supply of 
labour and (iv) increasing the processing allowances 
under the Mining Tax Act for a zinc refinery in 
Northern Ontario (e.g. to 40-50%) and (b) direct 
provincial involvement in a custom refinery, e.g. 
Crown Corporation or joint venture.

Conclusions
There are problems over which the governments 
have no control, such as commodity prices and 
worldwide cyclical movements. When market 
forces are operating against the policy goals 
(thrusts), as is the case now in Ontario. Govern 
ments must show the initiative and flexibility to 
change the policies to counteract the perverse 
market forces. Profits are an essential part of the 
private enterprise system, and are necessary for the 
long-term health of not only the industry but of 
the total economy.

The level of future investment in the Ontario 
metal-mining industry will continue to be decided 
by expected rates of return and anticipated relative 
risks in comparison with those of other countries 
and industries. The three key elements remain 
expected revenues, costs and risks.

Since revenues from metal sales are mostly 
beyond Ontario Government control, policy can 
only be directed towards reduction of costs and 
risks.

The present lack of interest in mineral explora 
tion in Ontario is mainly due to the uncompetitive 
expected rates of return on the capital required 
to bring a discovery into production. This is a 
factor more important than all others combined.

Government investment in exploration, directly 
or through further tax incentives, is not in itself 
a total solution, although it is helpful. With an 
adequate return such measures will not be needed; 
without it, they will be ineffective.

Long-term stability of mineral policies, both 
federal and provincial, is an essential requirement 
for a vigorous industry.

Mineral policy does not and cannot exist in a 
vacuum. Practical coordination is needed between 
various policy-making units to avoid the creation 
of conflicting objectives.

The Government of Ontario can be most effec 
tive in altering such areas as provincial taxes, 
regulatory delays, environmental standards and 
health and safety regulations.

What this necessitates is the reduction or 
elimination of taxes, or even the giving of a 
bounty, the provision of government-acquired 
geological and geophysical data to the industry 
and, above all, reduction of the uncertainties in 
taxation, in the land-tenure system and in environ 
mental, health and safety standards.
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