
THE NZED FINANCIAL PROJECTIONS OF THE IMPACT OF NEW 

ALUMINIUM SMELTERS : A SECOND LOOK 

In June 1981 wfe published an analysis of some data produced by 
New Zealand Electricity Division as their contribution to the ongoing 
debate over the attractiveness or otherwise of aluminium smelting develop­
ments in New Zealand. The key issue at stake in this debate has been the 
true cost of the electricity which the new smelters would use. The NZED 
study provided thirty-year forecasts of the cash flows resulting from 
operating a national electrical supply system without smelter developments 
(the +OGwH scenario) and with such developments (the "+5,000GwH scenario"). 
Comparison of the two series permits estimates to be made of the incremental 
impact of the smelter projects on NZED's financial position, and also per­
mits an estimate of the commercial cost of supplying electricity for the 
smelters. 

Our previous study concluded that (i) the NZED figures did not 
adequately identify the impact of the Ai-amoana smelter on its own, but did 
provide some idea of the likely impact of 5,000GwH worth of new electricity 
demand from aluminium smelters; (ii) during the fifteen years 1980/81 to 
1994/95 the total cost of supplying electricity for aluminium smelters under 
the proposed term.s of sale would be $1,500 million more than the revenue 
received; and (iii) this shortfall would have to be made up either by rais­
ing the bulk tariff charged to other electricity consijiriiers, or by direct 
support from the taxpayers, or by borrowing. NZED;j suggested solution was to 
borrow the necessary amount from Government. 

A response from the Minister of Energy appeared in the Otago Daily 
Times of June 25 1981 (see Appendix 1 ) . The Minister took issue with points 
(ii) and (iii) above. The difference between costs and revenues for the first 
fifteen years, he stated, is expected to be $850 million rather than $1,500 
million, the remaining $650 million being made up of servicing charges on the 
proposed loan programme. An evaluation of the electricity supply package as 
an investment programme should exclude these charges, which arise merely from 
the choice of a particular mode of financing and do not affect the basic 
profitability or otherwise of the investment programme itself. The Minister 
also took issue with our use of the word "subsidy" to describe the expected 
shortfall of revenues relative to costs, on the grounds that a large part of 
the total costs in the NZED Projections are capital expenditure which will 
continue to be paid off long after the end of the fifteen-year period to 1995. 
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As he put i t , "smelters should not be required to pay for all the power supply 
by 1995, but only the proportion of it represented by the first fifteen years". 

In this paper we endeavour to meet the Minister's criticisms b y p r o ­
viding an evaluation of the proposed investment programme in new generating 
plant to supply the smelters, in line with the framework suggested in his 
Otago Daily Times articlp". On the cost side we put the additional capital 
expenditures and working expenses incurred by NZED in order to operate the 
+5,000GwH scenario instead of the +OGwH scenario; these figures are obtained 
simply by subtracting one set of projections (+0) from the other (+5,000). 
On the income side we put the additional revenues which NZED expects to receive. 
(Since the NZED projections were constructed on the assumption that the smelters 
would not be allowed to have a significant impact on the bulk tariff these 
additional revenues are very close to the expected receipts from the smelter 
companies^.) We ignore all financial flows associated with the financing of 
investment. Our figures are in Appendix 3, Table III.l. 

To take account of the residual value of investments at the end of the 
evaluation period, we apply 2%% straight-line depreciation to each dollar of 
capital expenditure (attributing, thus, an average fifty-year life to capital 
equipment, as suggested by the M i n i s t e r ) . The net value of capital at the end 
of the evaluation period is then credited as a benefit to NZED from the p r o ­
gramme. All dollar values are deflated to 1980/81 prices, which means that 
all calculations are in constant dollars. Our data on capital are in Appendix 
3, Table III.2. 

The results are rather straightforward and not very encouraging'. 
A fifteen-year evaluation for the period 1980/81 - 1994/95 shows an internal 
rate of return on the supply of electricity to the smelters of less than 2%%, 
which is not commercially attractive. A thirty-year evaluation up to 2009/10 
yields a zero internal rate of return, NZED proposes, thus, to invest over 
$700 million dollars for a zero return, if we take the thirty-year series; 
or to invest $1,300 million for a 2%% return if we take the fifteen-year series. 
The latter of i s presumably the one M r . B i r c h had i n mind i n claiming that 
"economic studies have shown that the smelters will pay for the full cost of 
supplying power to them, and will provide a positive rate of return". In fact, 
the NZED figures appear to show that even after thirty years the smelters will 
still not have fully paid off the intial costs of the stations built to supply 
them, and the rate of return is only marginally positive for the shorter time 
period. 

The NZED figures thus give a picture of a supply contract which is not 
commercially attractive unless interest rates on loan finance are expected to 
be zero or negative over the next thirty years. The proposal is not economically 
attractive from New Zealand's point of view unless we believe that capital is so 
abundant as to be costless and unless there are no social or environmental costs 
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This more satisfactory approach has been made possible by the release of selected 
parts of the NZED computer printouts, which were not available at the time of 
writing the previous paper. The data newly released is reproduced in Appendix 2. 

^See our previous paper, p.9, Table 2 . 

For the fifteen-year and thirty-year net-benefit streams discussed here see 

Appendix 3 Table 111.3, 
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associated with the power station construction programme. Neither of these 
conditions seems likely to hold. 

Our purpose in this paper has been very limited: to show the impli­
cations of the figures produced by NZED in defence of the smelter proposals. 
We do not wish to give any endorsement of the accuracy of the basic NZED 
projections, particularly as regards the capital works programme (about which 
we have serious misgivings^). Our central point is simply that if things turn 
as NZED predict, the NZED will not obtain enough revenue from sales to the 
smelters to provide any return on the capital invested. This in turn casts 
doubt on NZED's ability to service the financing requirements of the extra 
construction programme without resorting to either higher charges to other 
consumers, or subsidies of one sort or another from the taxpayer. 

G. BERTRAM 

3-9-1981. 
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4 4 5 2 7 5 1 

1 0 9 7 4 4 9 1 
4 6 4 8 0 2 1 

1 1 6 0 8 1 1 
4 8 2 6 1 4 

1 2 2 1 2 8 0 
1 4 9 8 9 1 9 

1 1 2 9 9 5 4 5 
1 5 1 5 3 3 7 

1 1 3 5 3 4 8 0 1 
1 5 3 0 3 1 3 1 

1 4 7 P ^ . t 7 

10 1 6 8 1 7 3 1 7 3 8 6 1 1 7 9 9 1 5 1 8 5 9 2 9 1 9 1 1 8 1 1 9 6 3 2 2 1 0 2 4 3 0 1 1 0 3 1 3 8 1 1 1 4 1 2 0 r 1 2 0 1 5 0 • 

11 
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1 1 o 13 
13 
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A r t endix 3 

Defusing zhf "r-roiect?^ Co' 
Year to (1J 
.•'.arch of I C a c i t a l 

• 0 

(2) (3) 
expend Ltures 
-1-5C00 Difference 

Table I I I . l 
V ::risna r<?tu-"en the >0 and the t-50U0 Sc e a a r i o s . $ m i l l i o n at 1O90/81 oricP3 

(7) ( 4 ) (5) (6) 
--rforKing expenses 

1931 
1982 
1983 
1984 
1985 
1936 
1987 
19B3 
1-̂ 89 
1990 
19 = 1 
l'-.92 

I'.-4 
1905 
{ h a 
1997 
1993 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

300 
273 
234 
212 
246 
234 
254 
273 
223 
164 
1 - 3 
155 

316 
3<̂ 4 
2I0 
26 T 
276 
239 
333 
353 
362 
337 
234 
297 
237 
288 
2̂ 57 
283 
237 

l'"-Tl-ia95 3,625 
lTJl-2010 •M45 

300 
368 
323 
2 3 9 
2 9 0 
3 ; ,4 
3 6 3 
3 3 5 
41 2 
357 
3 3 1 
3 2 3 
2 5 3 
313 
3 3 7 
2 3 4 
2 5 3 
2 1 2 
1 3 9 
2 2 9 
2 7 3 
2 7 5 
303 
2 5 8 
2 0 9 
2 8 7 
2 3 8 
2 8 7 
2 3 3 
2 3 7 

4.- '̂13 
8 , 3 - i 0 

0 
90 
89 
7 7 
4 4 
70 

109 
112 
135 
193 
133 
163 
5 4 
1 2 

- 5 7 
-2 
-a 

- 5 4 
•-100 
-109 
-80 
-87 
- 3 4 
- 2 6 
-83 

0 
0 
0 
0 
0 

1.333 
7 30 

164 
169 
174 
177 
135 
193 
200 
203 
203 
194 
201 
209 
213 
2?7 
230 
224 
241 
247 
253 
262 
262 
259 
267 
259 
270 
272 
273 
277 
274 
235 

TSOOO Difference +0 

2.05 V 

6 , 3 0 7 

(3) (9) (10) (11) 
Cash r e c e i p t s TotaJ Surr^lus 

+5000 Difference p r o j e c t 
= "crojece- costs r e c e i p t s 
r e c e i c t s C3 + Q over t o t a l 

c o s t s 
0 

-90 • 
-89 
-63 
-6 

-26 
-72 
-89 

-136 
-150 
-151 
-133 
-18 
26 
33 
31 
41 
94 

127 
136 
100 
95 
42 
27 
93 
2 

^ -I 
-5 
-2 

-914 
-134 

164 0 535 535 0 0 
169 0 514 514 0 90 
174 0 500 500 0 89 
137 10 495 519 24 87 
210 25 489 552 53 69 
222 29 488 561 73 99 
260 60 436 583 97 169 
279 76 479 578 99 183 
250 42 472 567 95 231 
252 53 461 557 96 246 
259 53 463 553 95 246 
271 62 463 560 92 230 
253 50 476 562 36 104 
271 44 432 564 32 56 
230 50 439 570 31 -7 
235 51 409 579 30 4 9 
239 43 5o9 590 31 40 
293 51 519 600 31 -13 
307 5 4 523 609 81 - 4 5 
315 53 539 619 80 -56 
322 60 543 628 80 -20 
332 73 5 5 5 637 31 -14 
339 72 566 646 80 33 
343 79 575 655 • 80 53 
345 75 533 663 80 -13 
350 73 592 672 30 73 
354 31 600 630 80 31 
361 84 603 637 34 34 
365 91 610 696 86 91 
373 83 617 703 86 38 

3.516 564 7, 297 8, 230 933 1,897 
8,40'". 1.602 13.741 17,944 2.203 2,337 

(12) 
Sur;- lus 

of r e c e i p t s 
over wording 

exr er.ses 
(9 - 6) 

0 
0 
0 

14 
33 
44 
37 
23 
53 
33 
37 
30 

- :6 
33 
31 
2S 
33 
30 
27 
27 
20 
3 
3 
1 
5 
2 

-1 
0 

-5 
-2 

41 ^ 
601 

Note I The f i g u r e s i n Aopendix I have been d e f l a t e d to constant 1980/81 
d o l l a r s i n order to co n s t r u c t the t a b l e s i n t h i s Appendix. T h i s 
i n v o l v e s s i m i - l y remov.lng from the NZED f i g u r e s the e f f e c t of t h e i r 
assurred i n f l a t i o n r a t e s , namely 15% 1981/82, 12.5$ 1982/83, 10% 
1983/84, 7.5% 1984/85, and 5% t h e r e a f t e r . 
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Year to 
March o f J 

1981 
1982 
1983 
1 : 3 4 
1935 
1985 
1987 
1933 
1989 
1 990 
1991 
1 992 
1993 
1994 
1995 
1995 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2 004 
2005 
2006 
2007 
2008 
2009 
2010 

Cumulative C a o i t a l BxpendiUires.^__Cur;'U3 a t i v e Pe 
— $ m i l l i o n , 1930/81 pr 

n r r i - i a t i o n . and Net Value of Investments 

(1) (3) 

Cumulative 
c a o i t a l 

expenditure 
300 
578 8 
812 15 

1,024 20 
1,270 26 
1,504 32 
1,758 38 
2,031 44 
2,254 51 
2,418 57 
2,561^ 61 
2,715 54 
2,915 58 
3,231 73 
3,625 81 
3,911 91 
4,172 98 
4,448 104 
4,737 111 
5,075 118 
5,428 127 
5,790 136 
6,127 145 
6>411 153 
6,708 150 
6,995 168 
7,283 175 
7,570 182 
7,858 189 
8,145 197 

(2) 
-»-OGwH case 

Depreciation Accumulat-
@ 2h % on ed deprec-
gross c a p i t a l i a t i o n 

(4) 
i c e s 

(5) (6) 

8 
22 
42 
68 

100 
137 
181 
232 
288 
349 
413 
481 
554 
634 
725 
823 
927 

1,038 
1.157 
1,284 
1,419 
1,554 
1,717 
1,877 
2,045 
2,220 
2,402 
2,591 
2,788 

Net value 
of 

investments 
300 
570 
790 
982 

1,202 
1,404 
1,621 
1,350 
2,022 
2,130 
2,212 
2,303 
2,434 
2,577 
2,991 
3,186 
3,349 
3,521 
3,599 
3,918 
4,144 
4,371 
4,553 
4,694 
4,831 
4,950 
5,063 
5,168 
5,267 
5,357 

Cumulative 
c a r i t a l @ 

expenditure 
300 
668 8 
991 17 

1,280 25 
1,570 32 
1,874 39 
2,2 37 47 
2,622 56 
3,034 66 
3,336 76 
3,717 85 
4,040 93 
4,293 101 
4,521 107 
4,958 115 
5,242 124 
5,495 131 
5,707 137 
5,896 143 
6.125 147 
5,398 153 
5,673 160 
6,976 157 
7,234 174 
7,443 181 
7,730 186 
8,018 193 
8,305 201, 
8,593 208 
8,880 215 

(7) 
+5,000GwH case --

Depreciation Accumulat-
@ 2%% ed deprec­

i a t i o n 

8 
24 
49 
81 

.120 
167 
223 
289 
364 
449 
542 
543 
750 
866 
990 

1,121 
1,258 
1,401 
1, 548 
1,701 
1, 861 
2,028 
2,203 
2, 383 
2,570 
2,753 
2,953 
3,171 
3,386 

(8) 
Net v a l u e 

of 
investment! 

300 
550 
957 

1,231 
1,489 
1,754 
2,070 
2, 399 
2,745 
3,022 
3,268 
3,493 
3,550 
3,871. 
4,092 
4,252 
4,374 
4,449 
4,495 
4,577 
4,697 
4,812 
4,948 
5,031 
5,050 
5, 160 
5,255 
5,342 
5,422 
5,494 



TABL£ 1IX.2 coftt. 

Year to (9) (10) (11 
March ofs Dif f e r e n c e between +0 

and +5,000 cases 
C u r u l a t i v e Accumulated Net V i 

c a p i t a l d e p r e c i a t i o n of 
expenditure investr 

1981 0 0 0 
1982 90 0 90 
1983 179 2 177 
1984 255 7 249 
1985 300 13 287 
1986 370 20 350 
1987 479 30 449 
1988 591 42 549 
1989 780 57 723 
1990 968 76 892 
1991 1,156 100 1,055 
1992 1,324 129 1,195 
1993 1,378 152 1,215 
1994 1,390 195 1,194 
1995 1,333 232 1,101 
1996 1,331 255 1, 055 
1997 1,323 293 1,025 
1998 1,259 331 928 
1999 1,159 363 796 
2000 1,050 391 659 
2001 970 417 553 
2002 883 442 441 
2003 849 464 335 
2004 823 486 337 
2005 735 506 229 
2005 735 525 210 
2007 735 543 192 
2008 735 561 174 
2009 735 580 155 
2010 735 598 137 



TABLa I I I . 3 
Data f o r Connercial P r o j e c t i::Araination E x e r c i s e 

Year to (1) (2) (3) (4) (5) (6) 
March of I 30-year s e r i e s 15-year s e r i e s 

0 5% 10% 0 5% 10% 
discount discount discount discount discount discount 

1981 0 0 0 0 0 0 
1932 -90 -85 -82 -90 -86 -82 
1933 -89 -81 -74 -89 -81 -74 
1984 -63 -54 -47 -63 -54 -47 
1985 -6 -5 -4 -6 -5 -4 
1985 -25 -20 -15 -26 -20 -15 
1987 -72 -54 -41 -72 -54 -41 
1988 -89 -63 -46 -89 -53 -45 
1989 -136 -92 -63 -136 -92 -53 
1990 -150 -97 -64 -150 -97 -54 
1991 -151 -93 -58 -151 -93 -58 
1992 -138 -81 -48 -138 -81 -48 
1993 -18 -11 -6 -18 -11 -6 1994 25 14 8 26 14 8 
1995 88 44 23 1,189 601 313 
1996 31 15 7 

313 
1997 41 19 9 
1998 94 41 19 
1999 127 53 23 
2000 136 54 22 
2001 100 38 15 
2002 95 36 13 
2003 42 15 5 
2004 27 9 3 
2005 93 30 9 
2006 2 1 0 
2007 -1 0 0 
2003 0 0 0 
2009 -5 -1 0 
2010 135 34 9 
T o t a l Net Present 
Value i n 1980/81 3 -335 -384 187 -122 -228 

The net b e n e f i t strearns i n t h i s t.ible are column 11 of Table I I I . l a djusted f o r end-of-period 
;iet v a l u e of investments from Table I I I . 2 . 

adjusted f o r end-of-
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