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ABSTRACT 

I n  the next three and a lzalf decades a fourfold increase 
could occtir in the annual availabililp of exotic roundwood 
supplies. This paper examines the capital (private and public) 
required over and above the existing capital slock to utilise 
this resource in  a ntrrnber of different ways, and relates it to 
the likely total capital formation required in New Zealand 
over the period. The additional capital needed to cope witlz 
the increased roundwood supply is ertirnated as less than 
3% of capital formation over the period. This requirement is, 
holwever, heavily concentrated in the later part of the forecast 
period. 

INTRODUCTION 

Levack (1979) has outlined the grolwth in wood supply to be 
expected in New Zealand in the next three and a half decades. 
To summarise briefly, annual exotic round'wolo~d removals will 
remain at about the present level of 9 million m3 through the 
1980s. But from then on, as a consequence of planting pro- 
grammes in recent years, available roundwood supplies will 
have approximately doubled to 18 millioln m3/yr by the late 
1990s, and if new planting is continued as planned, by the 
period 2011 to 2015 roundwaod supplies will have quadrupled 
to 36 million m3/yr. 

Only a tiny proportion of the extra supply can be expected 
to be absorbed on the domestic market. In one form or an- 
other, virtually all the additional wood supply must be ex- 
polrted. 

Wocold supplies of that magnitude arc, needless to say, going 
to require a larger labour force, an improved rotad network, 

* New Zealand Forest Service, Private Bag, Wellington. 
$ New Zealand Institute of Economic Research, P.O. Box 3479, Wellington. 

In the presentation at the 1979 Conference of the New Zealand Insti- 
tute of Foresters, many of the data here presented nationally were also 
presented regionally by planning district. Those data are available from 
the authors on request. This paper contains some amendments to the 
paper presented at the Conference. 



INCREASED PLANTING PROGIIAMME 1 7 3  

and expanded transport and processing facilities. Our con- 
cern in this paper is with the capital requirements of the ex- 
panded industry. A useful distinction to make at this point 
is between what might be called "committed" capital colsts 
and "variable" capital costs. Committed costs are those capi- 
tal costs to which the industry is in effect already committed 
by the earlier plantings. If the trees are to be utilised at all, 
then these investments must be madc. They include: 
( 1 ) logging machinery and equiprncnt; 

(2)  logging trucks, and other vehicles required for thc trans- 
port of processed products; 

(3 )  road upgrading and maintenance costs (or equivalent 
rail or coastal shipping expenditures where appropriate); 

( 4 )  port facilities; 
and the list could be extended to include overseas shipping, 
and costs of providing accommodation and township facili- 
ties for forestry workers. 

Some of these capital costs arise in the public sector, while 
others are direct private sector investments. 

The variable capital costs, in our terminology, are those 
which vary depending on how the wood is prolcessed. From 
zcro for wood simply exported in log form, they range up- 
wards through mills prolducing sawn timber, panel products, 
mechanical pulp, with chemical pulp and integrated pulp and 
paper mills the most capital-intensive. 

Associated with the buildings, plant and machinery can be 
other variable capital costs - for example, electricity genera- 
tion capacity (particularly folr mechanical pulp) and pollution 
control (for chemical pulp prolduction). 

In this paper we concentrate mainly on forecasting variable 
capital costs (i.e., those associated with the choice of pcocess- 
ing option), although we do also include solme discussion of 
other capital costs. 

A warning should be added that capital costs are difficult 
to estimate precisely. Also, the processing options which will 
actually be adopted cannolt yet be foreseen. The estimates 
should be taken therefore as "order of magnitude" rather than 
as accurate to the nearest percent. 

GENERAL APPROACH 
The general approach is as follows: 

(1) Project future wood supply (using the figures in Levack, 
1979), distinguishing between sawmill input and pulp- 
wood. 

(2 )  Caluulate the number of "units of processing capacity" 
(e.g., pulp and/or paper mills of specified capacities) 
which could be installed in future to use these resources. 
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(3) Calculate the corresponding capital requirements for pro- 
cessing, including associated capital such as electricity 
generating requirements. 

( 4 )  Estimate in addition the committed capital requirements 
such as logging and transport capital, road and port 
development. 

In following this approach we do not intend to imply that 
the most desirable processing option is any one of the alter- 
natives discussed belolw. At the moment there is simply in- 
sufficient information on the rates of return to be expected 
frolm the different options1 to be able to say that any one 
option should be concentrated on at the expense of others. 
Apart from that, sheer uncertainty about likely market condi- 
tions 20 and 30 years in the future argues in favour olf setting 
out the possible consequences of a number of processing op- 
tions. 

I t  is of course conceivable that the best rate of return is on 
export logs, and that the best long-term strategy would be for 
as much as possible of the crop to be exported in that form. 
In that case the only capital costs required would be those 
we have labelled as colmmitted costs. However, for various 
reasons. it is unlikely that that strategy will be followed in 
total. There would probably be problems of market absorp- 
tion, and the strategy of concentrating on one product would 
be high-risk and certainly attended bv marked cyclical fluctu- 
ations in export receipts. Also, a subjective impression would 
be that we were nolt taking advantage of our co~mparative ad- 
vantace in low-cost energy production and, bv shipping the 
bulkiest possible product, were making the worst olf New 
Zealand's distance disadvantage. 

Nevertheless, it is likely that a significant pronortion of 
wood s u p ~ l y  will still be explolrted in log folnn. Folr this reason 
the estimates in this paper are likely to overstate actual capi- 
tal expenditures? 

For simplicity processing options such as plywood and 
particleboard mills have not been considered, though clearly 
there is room for a considerable number of such mills. Also, 
the option of processing wood into "noln-traditional" forest 
products, P.E., liquid fuel, has not been considered. 

A general assumption in this paper is that sawlogs will, for 
the most part, be processed to sawn timber, with ~ulpwood 
input being obtained from "small logs", plus sawmill residues. 

Although research has been undertaken in this area at the N.Z. Institute 
of Economic Research. 
One exception exists to this. A substantial expansion into paper manu- 
facture, a possibility not considered in the paper, could lead to even higher 
capital expenditures. 
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EXPECTED EXOTIC WOOD SUPPLY 

Table 1 (from Table 10 in Levack, 1979) sets out expected 
exotic wood supply at national level, by log quality. 

TABLE 1: EXPECTED ANNUAL AVERAGE VOLUMES OF EXOTIC 
ROUNDWOOD REMOVALS 
(Million cubic metres per year) 

Period Big Logs' Small Logs2 Total 

' Big logs are logs which are suitable for sawing or peeling. 
Small logs are logs which are unsuitable for sawing but are still recover. 
able as pulpwood, posts or poles. 

It should be noted that Table 1 assumes a continuation of 
new planting. If new plantings were to cease in 1981 (Levack, 
1979), then roundwood could be removed on a sustained yield 
basis at a rate of nearly 18 million m3/year from the mid- 
1990s. 

The projections clearly assume an improvement in log 
quality as a result of imnroved silvicultural practice. 

Table 2 derives from Table 1 figures on future availability of 
pulpwood input, and sawn timber output levels. 

TABLE 2: EXPECTED ANNUAL AVERAGE VOLUMES OF PULP- 
WOOD SUPPLY, AND SAWN TIMBER OUTPUT 

(Million cubic metres per year) 

Period Sawmill Pulpwood Availability' 
Input' Output2 

1976-80 6.1 2.7 4.9 
1981-5 6.2 2.8 5.2 
1986-90 6.8 3.1 5.1 "' 
1991-5 9.9 4.5 6.5 
1996-00 15.0 6.8 8.5 --' 

2001-5 21.3 9.6 11.3 ' 
2006-10 30.0 13.5 15.4 ' 
201 1-5 32.9 14.8 16.7 

' Assuming 100% of big logs are sawn. 
' Assuming 45% recovery factor. 

Small logs, plus sawmill residues assumed as 40% of sawmill input 
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UNITS OF PROCESSING CAPACITY 
We specify "units of processing capacity" in the form of 

mills, of various types, of specified capacity. 
Of all the processing options beyond the sawn timber stage, 

only three are considered below, namely a thermomechanical 
pulpmill (TMP), a bleached sulphate pulpmill (BSP), and a 
newsprint mill (including pulp manufacture). Each has 
an integrated sawmill as part of the mill complex in order 
to best utilise good quality logs and provide rcsidues on site 
for pulping. The "units" have been chosen to be of sufficient 
size to gain most of the benefits of economies of scale. How- 
ever, one would certainly expect additional economics of scale 
to be attainable for large-scale complexes similar to Kawerau 
or  Kinleith, sol that the capital requirements estimated later 
in this paper should again be regarded as "upper limit" values. 

( 1 )  Sawmill  
The standard sawmill, for future export production, is as- 

sumed to have an output (on a two-shift basis) olf 70 000 
m3(s)/year, requiring 156 000 m3 roundwood input per year. 
Such a mill is large by current standards but not exceptio~lally 
so (only 13 mills cutting exotic timber were in the sizc class 
producing mo8re than 23 600 m3 in 1978; they produced, on 
average, 70 000 m3). 
( 2 )  Therrnomeckanical Pulp ( T M P )  Mill 

TMP mills are generally much smaller than chemical 
pulplmills, 105 000 tonnes per annum (300 tonnes per day (tpd)) 
being a fairly large TMP mill by world standards. According to 
Pulp and Paper International (June 1977), current orders or 
proposals fo'r TMP mills average in excess of 80 500 tpa (230 
tpd). The latest TMP mill at Karioi will have the capacity to 
produce up to 85 000 tpa. 

For this exercise a mill size of 105 000 tpa (300 tpd) com- 
bined with a sawmill producing 70 000 m3 per annum will be 
taken as an example of a viable TMP mill. Its requirements 
are as follows: 

T M P  Complex ' 

Sawmill Pulpmill - 
Output (per annum) 70000m3 105000t 

(per day') 300 t 
Roundwood input (mJ/annum) 
(if no residues utilised) 156 000 260 000 
Sawmill residues used as 
pulpmill fibre input (m3) 62 000 
Total roundwood input 
required (m3/annum), i.e., 
(VJ - (c) 156 000 198 000 
Recovery factor 45 % 

Total 

354 000 
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(3) Bleached Sulphate Pulp ( B S P )  Mill 
The minimum econo~mic capacity of a bleached sulphate pulp 

mill is about 500 tpd (Maplesden and Wall, 1977), which 
requires approximately 900 000 m3 of roundwood per year. 
Here, a slightly larger mill of 580 tpd or 200 000 air dry tomes 
per annum (ADt/a), together with a sawmill (output 165 000 
m3/a), has been taken as the standard unit. Its requirements 
are as follows: 

BSP Complex 
Sawmill Pulpmill Total 

(a) Output (per annum) 165 000 m3 200 000 t 
(per day) 580 t 

(b') Roundwood input (m3/annum) 
(if 110 residues utilised) 367 000 940 000 

(c) Sawmill residues used as 
pulpmill input (m3/a) 147 000 

(d) Total roundwood input 
required (m3/annum), i.e., 
(b) - (c) 367 000 793 000 1 160 000 

(e) Recovery factor 45% 

( 4 )  Newsprint Mil2 

A newsprint mill would normally be integrated with d pulp- 
mill and sawmill, the pulpmill being an intermediate stage of 
production while the sawmill wmld scrve the same purposes 
as in the examples above. For optimum efficiency at least 
two newsprint machines are required, each producing around 
400 tpd or about 140 000 tpa; hence 280 000 tpa is a reason- 
ably sized newsprint mill. (Tasman Pulp and Paper Co. Ltd 
operates three machines at present with a total capacity of 
330 000 tpa.) One tonne of newsprint requires approximately 
3.2 m3 roundwood using a mix of 78% mechanical pulp and 
2296 chemical pulp. (This is for stone groundwoo~d olr refiner 
groundwood mechanical pulp; the mwer thermomechanical 
pulp requires less chemical pulp in the mix.) 

Total input requirements for a 280 000 tpa mill would be 
around 900 000 m3 roundwood. Assuming that in addition the 

While a newsprint mill will frequently be integrated with mechanical 
pulp production on site, this would not normally be the case for chemical 
pulp manufacture. The case above would require about 60000 tonnes 
per annum of chemical pulp, too small for any viable chemical pulp mill. 
In this respect the newsprint mill specified here with integrated pulp 
manufacturing is an artificial construction. In practice, a "blend" of 
large-scale chemical pulpmills and newsprint mills would be required. 
However, for illustrative purposes the given example is satisfactory. 
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mill is integrated with an on-site sawmill, again of capacity 
165 000 m3(s) /year, and the necessary plulpmanufacturing 
plant; the requirements are as follows: 

Newsprint Complex 
Sawmill NewsprintMill Totd 

(a) Output (per annum) 165 000 m3 280 000 t 
(per day') 800 t 

(b) Roundwood input (m3/annum) 
(if no residues utilised) 367 000 900 000 

(c) Sawmill residues used as 
pulpmill input (m3/a) 147 000 

(d) Total roundwood input 
required (m3/annum), i.e., 
(b') - (c) 367 000 753 000 1 120 000 

(e) Recovery factor 45% 

CAPITAL REQUIREFENTS PER PROCESSING UN,IT 
Illustrative capital costs for the cases listed above are given 

in Table 3. 
TABLE 3: CAPITAL REQUIREMENTS PER UNIT OF 

PROCESSING CAPACITY 
($ million approximate, 1978 prices) 

Pulp/Newsprint 
Su wrnill Mills Totai 

(1) Sawmill, 70 000 ml(s) /a 8.0 - 8 
(2') TMP mill, 105 000 ADt/a 

plus sawmill 70 000 m3(s)/a 7 .0 47.3 54 
(3) BSP mill, 200 000 ADt/a 

plus sawmill 165 000 m3(s) /a 14.4 247.5 262 
(4) Newsprint (incl. pulp') 280 000 t/a 

plus sawmill 165 000 m3/a 14.4 385.0 400' 
--- --- 
Sources: Various from within New Zealand industry, and including 
material from the Jaakko Poyry and Co. report. 
' Data are very approximate and can vary considerably depending on ex- 
isting site configuration. Capital costs of required pulp manufacture are 
included in the total capital cost, usng an appropriate weighted average 
of mechanical and bleached sulphate pulp manufacture. 

FEASIBLE NUMBER OF PROCESSING UNITS, GIVEN 
EXPECTED ROUNDWOOD SUPPLY 

From the woad fibre input requirements, tabulated earlier, 
and from expected future supplies of wood fibre (Tables 1 and 
2) ,  the number of possible processing units of different types 
are readily derived. The detailed calculations were performed 
at planning district level, lessening the temptation to aggre- 
gate small amounts of wood over a number of areas, when in 
practice transport costs between the different areas could be 
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prohibitive. They are summarised in Table 4. (Note that Op- 
tions A, B and C are mutually exclusive.) 

An additional point is that the projected roundwood supply 
in Table 1 may underestimate actual supply if there is any 
significant holding back of wood (hence allowing additional 
tree growth) to conserve supplies for a prospective mill. Al- 
ternatively, Table l could overstate actual supply if wood is 
cut early, particularly in the 1980s to supply future industrial 
developments. 

TABLE 4: POTENTIAL NUMBER OF ADDITIONAL PROCESSlNG 
"UNITS" FEASIBLE UNDER EACH SELECTED OPTION 

AGGREGATED OVER 5-YEAR PERIODS 
- .- 

Period Option A Option B Option C 
T M P  Inde- BSP Inde- Newsprint Inde- 

Complex pendent Complex pendent Complex pendent 
Sawmills1 Sawmills' Sawmills' 

- 

1981-5 - - - - - - 
1986-90 - 1 - 1 - 1 
1991-5 2 15 - 17 -- 17 
1990-00 5 28 .- 3 3 - 33 
2001-5 11  28 - 39 - 39 
2006-10 15 39 6 39 6 39 
201 1-5 6 15 1 18 1 18 
Total 39 126 7 147 7 147 

.- -- - 

Mills processing sawlogs, each of 70 000 m3(s)/year capacity, not inte- 
grated with pulp or newsprint mills. 

Thus the table shows, for example, that the expected ex- 
pansion in available wood supply in the next 35 years would 
allow the construction, under Option A, of 39 TMP (thermm 
mechanical pulp) mills of 105 000 tonnes capacity, each with 
an integrated sawmill of 70 000 m3(s)/a as part of its opera- 
tion - in other words, 39 processing complexes each approxi- 
mately the equivalent off the recently announced Baigents/CSR 
mill. In addition, the increase in available roundwo~old sumplies 
over the same periold would allow the starting up oE 126 in- 
dependent sawmills, each of 70.000 m3 capacity per annum. 

Or an alternative option over the same 35-year period 
would be for 7 BSP (bleached sulphate pulp) complexes, plus 
147 independent sawmills to commence operations. And so an. 
Obviously, all sorts of combinations are possible. 

CAPITAL REQUIREMENTS FOR PROCESSING 
OPERATIONS 

Combining Tables 3 and 4 (or, rather, their equivalents at 
planning district level) yields the estimates of processing 
capital requirements in Table 5. These represent incremental 
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capital requirements, excluding any replacement of existing 
capital in the industry. 

Over the 35-year period, total capital requirements for new 
processing facilities would range, therefore, on the specified 
options, from $3114 million, through $3010 million, to $3976 
million. In annual average terms, requirements over the periold 

TABLE 5: INCREMENTAL REQUIREMENTS OF NEW CAPITAL 
FOR SELECTED PROCESSING OPTIONS (MILL CAPITAL ONLY) 

AGGREGATED OVER IYEAR PERIODS 
($ million, 1978 prices) 

- . - - - - - 

Period Option A Option B Optlon C 
T M P  Inde- BSP lnde- Ne~vspriitl lnde- 

Complex pendent Complex pendent Complex pendent 
Sawmdls' :i:nvmills' Sc~wmdis' 

1981-5 - - - - - - 
1986-90 - 8 - 8 - 8 
1991-5 108 120 - 136 - 136 
1996-00 270 224 - 264 - 264 
2001-5 594 221 - 312 - 312 
2006-10 810 312 1572 312 2400 312 
2011-5 324 120 262 141 400 144 
Subtotal 2106 1008 1854 1176 2800 1176 
Total 3114 3010 3976 
- -- - - -- - - -- 

' As for Table 4. 
Note: The incremental capital requirements could be considerably less if 

existing capital was more fully utilised (e.g., by sawmills operating 
more than one shift per day) or if some future developments were 
expansions to existing plants rather than new establishments. 

TABLE 6: REPLACEMENT CAPITAL REQUIREMENTS FOR PRO- 
CESSING OF INCREMENTAL WOOD SUPPLY (MILL CAPITAL 

ONLY) AGGREGATED OVER 5-YEAR PERIODS 
($ million, 1978 prices) 

Period Option A Option B Oplion C 
T M P  Inde- BSP lnde- Newsprint Incle- 

Complex pendent Complex pendent Complex pendent 
Sawmills' Sawmills' Sawmills' 

- .. - 

1981-5 -- - 

1986-90 - - 
1991-5 - - 

1996-00 - 6 
2001-5 - 109 
2006-10 - 21 1 
2011-5 86 237 
Total 649 
- - - .- - - - - - - 

' As for Table 4. 
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TABLE 7: UNIT ELECTRICAL ENERGY REQUIREMENTS BY 
PRODUCT OR PROCESS 

IJu!p and Pnpcr Production Megajoules Ai?t kWh/ADtl 

I<rafl pulp 
Mechanical pulp (9596 yield') 

Stonc (100 CSF? 
(200-240 CSF) 

Rcfiner (100 CSF) 
(650 CSF) 

The1 rnomechaslical 
Pulp drying 
Pulp bleaching 
Paper production 

Timber Pvocluction it/l:.gujotd~s/d (a)  icWh/m3 (s) 
Sawing 65-175 1 8-50 
Kiln drying 70 19 
I'rzservative treatment 30 8 
Finishing 60 17 
--- .- -- - 

' One kwh = 3.6102 MI 
CSF = Canadian Standard Freeness 

are $89, $86 and $114 million, respectively, but of course these 
are heavily concentrated in the later years. 

To "new" capital requirements should be added replacement 
capital (but for the new mills only, not mills existing at 
present). Table 6 sets out the required figures, assuming very 
simply that 20% of capital value represents buildings and will 
not require replacement within the period, and that pulp/ 
newsprint mill plant has a 20-year life and sawmill equipment 
a 10-year life. 

Replacement expenditures will build up rapidly after 2015, 
but the required expenditures can be financed more readily 
once cash flolws, and export receipts, have built up. 

ELECTRICITY GENERATING CAPACITY REQUIREMENTS 

The electrical energy requirements for selected timber, pulp 
and paper projducts (from Table 1, Forestry Council, 1979) 
are presented in Table 7. 

The processes in the table are discvete Thus the produc 
tioa of paper, for example, sholws energy used only at the 
stage of producing paper from wooidpulp. Electrical energy 
is also used at earlier stages in the production process - for 
example, in debarking, chipping, etc. - but in comparatively 
much smaller amounts. 

Not all of the electrical energy in Table 7 is necessarily 
purchased externally. There is considerable potential in pulp 
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manufacture, mlolre particularly chemical pulp, for "in-house" 
generation. 

Information from a number of sources suggests that the 
figures for consumption per unit output used in Table 8 
woluld be reasonable estimates of "purchased" power per unit 
output for the product options discussed in this paper. 

Pulp and paper manufacture is in general a continuous 
process operation, running 24 hours a day, 7 days a week, for 
50 weeks olf the year. This means that the electricity load 
[actor (the proportion of potential generating capacity which 
is utilised) is considerably higher than for industries operat- 
ing on a one-shift basis, or for dolmestic consumers. That is, 
less generating capacity has to be installed in proportion to 
electricity consumption. The load factor for pulp manufac- 
ture on a co~ntinuous basis is approximately 85%. Sawmills 
are assumed to operate for two 8-hour shifts per day, 240 days 
per year. For the specified options, the generating capacity 
requirements are presented in Table 8. 

TABLE 8: CALCULATION OF ELECTRICAL GENERATING 
CAPACITY REQUIREMENTS 

Generatii?g 
Output Unit Electricity Total Capacity 

Con- Con- Re- 
sumption sumpltion quirement 
kwh MWh MW 

TMP mill 105 000 ADt 2 300 241 500 32.5 
BSP mill 200 000 ADt 610 122 000 16.5 
Newsprint manu- 
facture (inc. pulp) 280 000 ADt 2 200 616 000 83.0 
Sawmill 70 000 m3 55 3 850 1 .O 
Sawmill 165 000 m3 55 9 075 2.4 

Combining this infoirmation with that in Table 4, and assum- 
ing that the cost of constructing hydro generating capacity is, 
in 1978 prices, of the order of $880/kW installed capacity 
(capital colsts would be lower for other means of generation), 
the information in Table 9 is obtained. 

For co~mparison, installed capacity at 31 March 1978 was 
5634 MW. 

It should be mentioned that continuous process industries 
which can "load-shed" (i.e., cut back their power requirements 
on request, and by substantial amounts at times when loads 
on the national system are approaching peak) can significantly 
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TABLE 9 

Option A Option B Option C 
Period ?'IMP Complex' BSP Complex' Newsprint 

Complex' 

A. REQUIRED NEW ELECTRICAL GENERATING CAPACII'Y (MW) TO MEEI 
POWER NEEDS OF SPECIFIED FOREST PRODLCTS PROCESSING OPTIONS 

1981-5 - - - 
1986-90 1 1 1 
1991-5 82 17 17 
1996-00 196 33 33 
2001-5 397 39 39 
2006-1 0 542 152 55 1 
201 1-5 216 37 103 
Total 1434 279 744 

B. COST ($ MILLION, 1978 PRICES) OF REQL IRED CAPACITY 
1981-5 - - 
1986-90 1 1 
1991-5 72 15 
1996-00 172 29 
2001-5 349 34 
2006-10 477 134 
201 1-5 190 33 
Total 1261 246 

.- 

I Plus independent sawmills. 

reduce the required instalment olf generating capacity to meet 
their needs. Mechanical pulpmills certainly fall within this 
category. 

"COMMITTED" CAPITAL REQUIREMENTS 

As mentioned at the beginning of the paper, some capital 
expenditures are necessary simply in order to harvest the tree 
crop already planted or likely to be planted, regardless of 
what processing option is chosen. They include capital equip- 
ment for logging and loading, the transport fleet (logging 
trucks and other), and road and port capital investment. 
(These investments are not totally insensitive to the process- 
ing option chosen. In particular, the "no processing" option, 
i.e., the "export log" case, will require rather more invest- 
ment in roads and ports than do olther options. However, we 
ignore these complications. ) 

These capital expenditures, to which the industry, or the 
nation, is in effect already committed, are given in Table 10. 
(Details of their derivation are available from the authors on 
request.) 
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TABLE 10: CAPITAL EXPENDITURES ADDITIONAL TO THOSE 
DETERMINED BY THE PROCESSING OPTION CHOSEN 

($ million, 1978 prices) 

Capital Expenditures Required wzthin 5-year Period lor 
Period Loggmg and Road 

Loading' Trucking2 Upgrading3 Ports4 Total 

1981-5 
1986-90 
1991-5 
1996-00 
2001-5 
2005-1 0 
201 1-5 
Total 

' Assuming equipment has an average life of 7 lo 10 years. Replacement 
expenditures of additional equipment are included, but not replacement 
expenditure on presently existing capital stock. 
Assuming trucks have an average life of 7 years. Replacement purchases 
of additions to fleet are included, but not replacements to present fleet. 
Transport is assumed to be 100% by road. Sales tax and import duty 
are not included in the tabulated figures. 
Generally to Class I level. These figures do not include road mainten- 
ance costs, which are in fact substantially larger than the capital costs 
of upgrading roads. Rail transport could substitute in part for this at 
higher capital costs but lower maintenance costs. 
Assuming port capital costs of $27.50 per incremental cubic metre of 
roundwood supply, approximately equivalent to $50 per tonnc shipped. 
Replacement costs are assumed insignificant during the period under 
consideration. 

TOTAL CAPITAL REQUIREMENTS AND PURLIC/PRIVATE 
SPLIT 

The estimates of the various components are brought to- 
gether to obtain a total picture in 'Table l l .  For simplicity, 
expenditures are aggregated over the whole 35-year period. 

Average expenditures over the 35-year periold range frolm 
$158 million to $197 million per year for the specified options, 
but are heavily concentratesd in the later years of the period. 

THE OVERALL SETTING: THE NATION'S TOTAL CAPITAL 
EXPENDITURE 

Figures such as those just cited appear overwhelming in 
aggregate, and can indeed appear to be impossible targets. 
The human reaction in such circumstances is often resent- 
fully to query the need for attempting those targets at all. 
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TABLE 11: REQUIRED CAPITAL EXPENDITURES OVER PEKlOD 
1981 TO 2015 FOR PROCESSING OF INCREASED ROUNDWOOD 

SUPPLY FOR SELECTED PROCESSING OPTIONS 
($ million, 1978 prices) 

Option A Option B Option C 
TMP RSP Newsprint 

Complex' Complex' Complex 

A. "Conzmltrcd" Cupitul Expendtfrms 
Logging and loading 379 
Trucking 409 
Road upgrading 144 
Port expansion 763 
Subtotal 1695 

I3 "Variable" Capital Expendztures 
Processing 3763 
Electricity generation 1261 
Subtotal 5024 

Total all capital expenditure 6719 
ot which: 
Private (processing, logging, trucking') 4551 
Public (roads, ports, electricity) 2168 

' Plus independent sawmills. 

There has been something of that response in the public at- 
titude to forestry in recent years. 

I t  may help, therefore, to bring the figures into better per- 
spective by seeing how they comparc with national capital 
expenditures, the expenditures which are carried on year by 
year and which can be expected to continue in the future, 
growing perhaps at the same rate overall as total national 
incotme. Table 12 provides the required informatioa. 

Forecasts are given of total national gross fixed capital for- 
mation in future years, on the plausible assumption that fixed 
investment, both private and public, will grow at a steady 
long-term trentd~rate of 3% per annum. 

The future capital requirements of the forestry sector are 
immediately placed in better perspective. The additional 
capital needed to cope with the increased roundwood supply 
for the specified options amounts to the order olf 2.0 to 2.5% 
of total capital formation over the periold from 1981 to 2015. 
That suggests that there should be no undue problem in meet- 
ing the sector's overall capital requirements. This conclusion, 
however, is based on an average over the period as a whole. 
Where there could definitely be a capital "squeeze" is in 
private sectolr financing dluring the critical "take-off" period 
from 1996 to 2010. Over that 15-year periold, private capital 
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TABLE 12: PROJECTED CAPITAL REQUIREMENTS OF THE 
FOREST PROCESSING SECTOR COMPARED WITH TOTAL 

NATIONAL INVESTMENT WITHIN 5-YEAR PERIODS 
($ billion, 1978 prices) 

Nalional Gross Fixed Capital 
Formation1 Forestry Sector2 

Govern- Govern- 
Prisale ment Total' Private ment Tot~11' 

Base Period 
1976-80 13.1 8 .O 

Forecast Period 
1981-5 15.2 9.3 
1986-90 17.7 10.8 
1991-5 20.5 12.5 
1996-00 23.7 14.5 
2001-5 27.5 16.7 
2006-10 31.8 19.4 
201 1-5 37.0 22.5 

Total 
(1981-2015') 173.4 105.7 

' Obtained by taking capital formation in 1976-7 as being reasonably 
close to long-term trend level; deducting Maui project expenditures in 
that year (approximately $160 million); adjusting to 1978-9 price levels, 
assuming a price increase of 27.5% over the 2 years; and, finally, assum- 
ing a long-term trend growth-ratc of 3% per annum. The figures have 
also been scaled down to exclude indirect taxes and import duties as 
detailed in note 3 below. 

This comprises capital expenditures required for handling and processing 
the increase in the wood supply expected to become available in the 
future. Costs of replacing existing processing facilities are excluded. 

Indirect taxes, including import duties, should be excluded from capital 
expenditures at both national and industry levels as representing financial 
transfers rather than genuine social costs. For national expenditures this 
has been achieved by observing that, in the 1971-2 inter-industry studies, 
indirect taxes and import duties directly payable on capital purchases 
amounted to $52.9 million or 4.4% of total private sector investment of 
$1212.6 million, and $2.2 million or 1.0% of central and local govern- 
ment investment of $223 million. The national figures were scaled down 
accordingly. 

The forestry sector estimates exclude sales tax and import duties on log- 
ging trucks and other vehicles. No specified adjustments have been made 
to other expenditure components, but indirect taxes are not a large part 
of the estimates of capital cost usually given. In the case of production for 
export, a company would normally obtain a refund of sales tax payable 
on most machinery items. Exemption of import duties on machinery 
imports can also usually be obtained on items not made locally if pro- 
duction is for export. 
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requirements could range as high as 10% of total private sector 
capital formation, depending on the processing options chosen. 
Local capital markets would certainly have difficulty in financ- 
ing investment requirements of that magnitude. 

CONCLUDING REMAR.KS 

The capital investments required tot handle the projected in- 
crease in roundwood supplies are substantial. If the most 
capital-intensive of the listed processing options were to be 
chosen, total investment required over the next 35 years, in- 
cluding public sector investment, could approach $7 billion in 
1978 prices. Even with less capital-intensive options, the total 
investment required could be 06 the oraer of $5.5 billion. 

Although substantial, these figures by no means represent 
impossible financial targets. The greatcst difficulties are likely 
to arise in private secto'r financing, particularly from the mid- 
1990s to  about the year 2010. 

Investment from overseas should help to overcome difficul- 
ties in raising finance on local capital markets. Projects in- 
tended to  generate foreign exchange earning, including tholse 
in the forest-processing industries, are good candidates for 
such investment, provided of course that the returns are suf- 
ficiently attractive. 

Finally, this paper has concentrated on the for ts  involved 
in extracting and processing the increase in the roun~d~oold 
supplies expected to become avail~ble over the next few 
decades. In doing so, an inevitably rather one-sided wicture has 
been presented. It is worth pointing out that from those in- 
vestments we shall, if gotold fortune and p o d  management 
attend our decisions, eventually earn substantial exmrt re- 
turns. By the period 2011-5, foreign exchange earnings fmm 
forestry-based industries, on conservative assumntions about 
likely price levels, could be of the order of $1500 million per 
annum, in 1978 prices. For comparison, forest-based exports 
earned $234 million in 1977-8. 
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