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Abstract 

Volume 22, No. 1 (1977) of thir journal contained disagree- 
ment between Grant and Collins et al. over the evaluation of 
social benefits in the Forestry Development Plan for Otago. 
An examination of the main points supports Grant's criticism. 
The population forecast used to derive migration data which 
form the basis for the evaluation 01 social benefits is found 
to  have been misused. This error is compotrnded by the mis- 
interpretation of the derived migration pattcrn. I n  the absence 
of data specific to the establishment of a forest industry in 
Otago, it is impossible to predict the exact value of the em- 
ployment nzultiplier. This uncertainty shodd  have been recog- 
nised in the Plan, and the sensitivity of the results tested. 
Allowance should have been made for the overvaluation of 
the exchange rate in caZculating the saving in protection costs 
res~;il?ng from the establishment of an export-orientated forest 
indrrslry. Moreover, the framc?vorlc of the cost-benefit analysis 
is incomplete, mainly because of the omission of the costs and 
benefits directly associated with proces~ing. As a result, the 
case for aforestation and wood processing in Otago is found 
lo be not proven. 

INTRODUCTION 

The Forestry Development Plan for Otago Planning District 
(Y.Z. Forest Service, 1975) examines a range of options for 
Porestry development in Otago. Three forest-management 
alternatives are considered and, for each of these, two options 
are examined: 
(1) Log exports. 
(2)  Log supply to an integrated sawmill/refiner-groundwood 

pulpmill. 
Folrest management Alternative 1 is based on an annual plant- 
ing rate of 2060 ha. This would provide sufficient raw material 
for a 100-tonnes-per-day refiner-groundwood mill from 1986 
to 1990, rising to  200 tonncs per day in 1991-95, 400 tonnes 
per day in 1996-2000, and 700 tonnes per day in 2001-2005. 
In addition, sawmill production is projected to expand 
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dramatically after 1991-95, reaching 393 000 1n3 in 2001-2005. 
In Alternative 2 the planting rate is 2870 ha per annum. The 
resulting forest resource can support a 200-tonnes-per-day mill 
frolm 1986 to 1990, rising to 400 tames per day in 1991-95, 
500 tonnes per day in 1996-2000, and 1000 tonnes per day in 
2001-2005. Sawn timber output is projected to  reach 365 000 m3 
in 2001-2005. In  Alternative 3 the planting rate of Alternative 
2 is increased in the periods 1976-80 and 1981-85. As a result 
of the higher planting rate and the early felling of stands, 
pulp output starts at the irxreased level of 300 tolnnes per day, 
again rising to! 1000 tonnes per day in 2001-2005. The increased 
output of pulp is initially at the expense oQ sawn timber prof- 
duction which, up to 2001-2005, is at a lolwer rate than in 
Alternative 2. 

From the grower's point of view, the export of logs was 
found to be more proffitable than the growing of sawlogs or 
pulp logs for local industry. This means that if logs are sup- 
plied to  local industry the Government, as the principal grow- 
er, will incur a cost in terms of revenue forgone. However, 
the Otagol Development Plan looks beyond forest profitability. 
I t  attempts to justify afforestation on the basis of secondary 
benefits arising frotm the establishment of fosest industries 
in Otago. 

I t  was argued that the employment and investment oppor- 
tunities created through industrialisation woluld lead to 
regional development and to1 a reductioln in northward popula- 
tion drift, particularly to Auckland, South Auckland-Bay of 
Plenty, and Hawke's Bay. This was assumed to give rise to 
a number of benefits, including a saving in traffic congestion 
costs in Auckland, a delay in the timing of expenditure on 
a rapid rail system in Auckland, and a saving in transport 
costs to and from work (pp 54-6, 116-9). In additiofn, it was 
argued (p. 56, pp. 121-2) that workers employed in the export- 
orientated forest industry in Otaga would otherwise be em- 
ployed in industries producing mainly for the domestic 
market. This, it was reaslolned, would result in a large saving 
in protection costs which would otherwise be incurred. 

In  Volume 23, No. 1 of this jolurnal the methodology of 
the analysis and the canclusions drawn were questioned by 
Grant (1977). A reply in the same issue. by Colllins, Donnelly 
and Francis (1977), rejected Grant's criticism and concluded 
that the calculation of the benefits of the Otago forestry 
scheme was "bolth valid and conservatively estimated". 

The augument centres ogn a numiber olf assumptions 
underlying the analysis, particularly those relating to inter- 
regional migration, the employment multiplier, and industrial 
protection. This paper examines the main points relating to 
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the assumptions made 011 these three issues and attempts to 
resolve the arguments. Another major issue raised by Grant 
related to the need to integrate regional and national plan- 
ning. However, as Collins et al. apparently agreed in prin- 
ciple with Grant's comments, no further comment is neces- 
sary here. A brief comment is included on the methodology 
of the cost-benefit analysis o'f the Otago Plan and some social 
costs or forest industries development are listed. 

THE PATTERN OF MIGRATION 

The social benefits evaluated in the Otago Development Plan 
are related to the reduction of the net migration from Otago 
and to a reduction d the growth rate of Auckland, South 
Auckland-Bay of Plenty, and Hawke's Bay. Consequently, the 
Plan includes a derived migration pattern which is used as 
a basis for evaluating social benefits. 

Regiolnal population estimates usedl in the Otago Develop- 
ment Plan were taken fr'om Forecasts made by the Ministry 
of Works (1972). From these estimates a pattern of internal 
mipation was derived "such that for each net loss of 100 
people from the Otago region, Auckland, South Auckland- 
Bay of Plenty, and Hawke's Bay . . . gain directly or  indirectly 
an additiolnal 80, 16 and 4 people, respectively" (p. 53) .  

Grant (1977) found this derived migration pattern uncon- 
vincing and argued that other patterns were equally plausible. 
Collins ct al. (1977) in reply rejected Grant's argument on 
the grounds that the migration pattern w2s based on pub- 
lished Department oC Statistics and Ministry olf Works and 
Development (MWD) figures. However, those published figures 
represent regional poipulation forecasts, not projected patterns 
of inter-regional migration. They are consistent with a very 
large number of possible migration patterns and thus the 
reason given by Collins et al. For rejecting Grant's argument 
is spurious. 

Moreover, it is questionable whether the authors of the 
Otago Development Plan should have used the MWD fore- 
casts in the way that they did. According to1 R. J. Lowe of the 
Town and Country Planning Division, MWD (pers. comm.) 
the possibility cannot be excluded that some or all of the 
employment in the Otaga Development Plan was already im- 
plicitly included in the MWD forecasts. Employment estimates 
in the Plan therefore do not necessarily represent a net addi- 
tion to employment or  population projections made for Otago. 
This means that population-related benefits cannot be evalu- 
ated with any degree of certainty. 
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Regardless of whether 31r not the use ot the MWD popula- 
tioln forecasts is valid, thc interpretation of data within mc 
framework oif the derived migration pattern is open to criti- 
cism. On p. 106 of the Plan it is stated that "from Table 34 
it can be seen that Auckland will be the recipient of the bulk 
ot net migrants from regions experiencing an average annual 
percentage change in population less than their net nataral 
mcrease". This statement is incorrect. Table 34 shows derived 
net regional migration changes in 5-year periods from 1966-71 
to 1986-91. These regional figures include an allowance for net 
annual immigration o~f 5000 peoplc from overseas, most ol 
whom will go to Auckland and Wellington, according to the 
Plan (p. 105) The existence of immigrants froim overseas in 
the figures can be shown by addition of the migration changes 
for all regions. If no foreign immigrants are involved these 
figures should sum to zero, with deficit regions cancelling 
out those with positive gains. The figures do not sum to 
zero; instead there is a net gain of solme 25 000 for each 5- 
year period, representing migrants from overseas. As Table 
34 does not distinguish between foreign immigrants and New 
Zealanders it is not correct to claim that it shows Auckland 
as the destination of migrants irom low growth regions. Auck- 
land's migration gain could quite plausibly be made up of 
immigrants to1 New Zealand and migrants from New Zea- 
land's other growth regiolns. 

Even if, in wolrking out the ratio 80:16:4, allowance has 
been made for migrants from ovcrseas (despite the implica- 
tion to the contrary) the relationship between migration from 
Otago and that into the three growth regions is untenable. 
The ratio 80:16:4 relates to migrants frolm all regiolns moving 
into Auckland, South Aucldand-Bay of Plenty, and Hawke's 
Bay, not specifically to migranls from Otago. I t  is most un- 
likely that all migrants from Otago will go to these three 
regions. Those migrants from Otago who go to regions other 
than Auckland, Sciuth Auckland-Bay olf Plenty, and Rawke's 
Bay can be said to add to the growth of these threc regions 
only if they cause migrants from other areas to move there. 

The following example may help explain this point. A recent 
study olf internal migratioin (Rowland, 1976), which was not 
available to the authors of the Plan, showed that between 
1966 and 1971 the main populatioln outflow from Otago was 
to Canterbury. Census data for 1966 and 1971 given in Ap- 
pendix 1 of this paper show that between these years only 
27% of the migrants from Otago moved directly to the growth 
regions. The other 73?4 went to a number of olther regions. 
The main components of nolrthward drift in the years 1966-71 
were net shifts of population from Otago to Canterbury, 
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Prom Canterbury to Wellington, and from Wellington to the 
three growth regions (Rowland. 1976). If this pattern were 
to continue, the main effect 0 1  a scheme designed to reduce 
migration from Otago would be a drop in the number of 
migrants entering Canterbury. Unless Otago people migrating 
to Canterbury cause Canterbury people to migrate to  Welling- 
ton, who in turn cause the Wellingtonians to move north- 
ward, the effect on the growth rates olf Auckland, South Auck- 
land-Bay of Plenty, and Hawke's Bay will be minimal. 

Similarly, unless future migration within New Zealand is 
caused by migrants from Otago, then keeping people in Otago 
will have minimal impact on the growth rate of Auckland, 
South Auckland-Bay of Plenty, and Hawke's Bay. Even ii 
the causal relationship exists it would be logical to expect a 
time lag between, say, a person migrating from Otago to 
Canterbury and one moving from Wellington to Auckland. 
As demonstrated in Appendix 2 ot this paper, the Otago De- 
velopment Plan contains no discounting of benefits to allow 
for a time lag. In  ~ t h e r  words, it has been tacitly assumed that 
if the number of migrants irom Otago is cut by 100 there is 
an immediate and equivalent reduction in net migration to 
the growth regions. 

For these reasons we hold that the authors of the Otago 
Development Plan have misused the published regional popu- 
lation projections and have misinterpreted their olwn derived 
migration pattern. As a result, those benefits which depend 
directly on the migration pattern are in doubt. The benefits 
directly affected are those relating to  electricity savings, traffic 
congestion, delaying the introduction of Auckland's rapid rail, 
travel time savings, and the cost of operating cars. For 
Alternative 1 these benefits account for between 46 and 56Yu 
of all social benefits, depending on whether the unfavourable 
cur favourable combination of assumptions is used. In  addi- 
tion, because of the way in which pro~tection has been mea- 
sured, any variation in the migration pattern will affect the 
benefits associated with the savings in protection. Because the 
derived migration pattern is open to question those benefits 
also are in-doubt. 

EMPLOYMENT MULTIPLIER 

An employment multiplier is a measure of the total increase 
in employnlent resulting from an increase in employment in 
one sector. I t  can be defined as the ratio of total employment 
generated (direct and indirect) to  the amount of direct em- 
ployment. For example, Grant (1976) found that for every 
job in the pulp industry in Kawerau there were 0.1 to 0.4 
joibs in servicing activities (i.e., the multiplier was 1.1 to 1.4). 
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The larger the multiplier for a particular industry, the greater 
will be the impact on total employment of expanding employ- 
ment in that industry. 

The value chosen for thc employment multiplier in the 
Otago Development Plan is important because, the greater 
the number 06 people employed in Otago, the greater will be 
the social benefits relating to any consequent reduction in the 
population growth in Auckland', South Auckland-Bay of Plenty, 
and Hawke's Bay. The authors of the Plan chose a multiplier 
of 2, assuming it "to be reasonable" (p. 110), although no 
reasons were given in support of this assumption. 

Grant has argued, partly on the basis of his ofwn work on 
the pulp and paper industry in Kawerau (Grant, 1976), and 
partly an  the basis of information in the overseas literatiire 
(Greig, 1971; Garrison, 1972; Reilly, 1974), that a multiplier 
of 2 is too high. Collins et  al. counter-argue that the references 
cited by Grant are inappropriate tom the Otago situation. By 
the same token, it is difficult to understand why they see a 
multiplier relating to all forest industries in southern Ihited 
States (Kaiser and Dutrow, 1971) as being appropriate to 
Otago. 

As further justification of their use of 2 far the multiplier, 
Collins et al. quote a national multiplier of 2.7 for all industries 
in New Zealand in the period 1973-75. Their criticism oC 
Grant's multiplier was that it was a lolcal one and therefore 
inappropriate for a region; yet they then proceeded to give 
a national multiplier as being appropriate to their case. If 
Grant's multiplier is inappropriate, sot too is the national one 
given by Collins er al. Even if they were to give a regional 
multiplier calculated in the same way as their national multi- 
plier, this would not nelcessarily be relevant to forest indus- 
tries development since it would be a weighted average for 
all the industries in the region. In the Otagoi Plan the appro- 
priate multiplier is one relating specifically to the pulp and 
paper industry and sawmilling. 

The only forest industries multiplier calculated for New 
Zealand is in the range 1.1 to 1.4, calculated by Grant f 1976). 
Collins et al. contend that as this multiplier relates to the 
town of Kawerau rather than to a. region it is not an appro- 
priate indicator of a multiplier for Otago. They claim (p. 135) 
that a regional employment multiplier such as they used in 
the Otago Development Plar: would be much higher than a 
local multiplier such as that for the town of Kawerau which 
would have leakages to surrounding districts. 

There is some substance in this argument. At the same time 
it is equally possible that in a region with a declining or 
static population the work force employed in trade, finance, 
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and services may be under-utilised (Garrisoa, 1972). If this 
is true of Otagoi then existing firms could possibly absorb 
some additional work without any increase in staff. This would 
tend to limit the multiplier effect olf new industries. 

As there is no evidence relating specifically 10' thc rlevelop- 
ment of forest industries in regions such as Otago, there is 
no clearcut answer to the argument as to what is an appro- 
priate multiplier for Otago. Figures in the overseas ljtera- 
ture indicate the possibility that multipliers may be greater 
or  less than 2. A multiplier of 2 was one olf the key assump- 
tions of the Otago Development Plan, and the assumption is 
clearly subject to  uncertainty. Thus, it would have been logi- 
cal to test by sensitivity analysis the effect on the results of 
multipliers less than and greater than 2. 

Quite apart from the debate on the magnitude 01 the rnulti- 
plier, its application in calculating the social benefits of 
prolcessing has also been questioned. In the Plan the multi- 
plier has been applied to the total project work force. flow- 
ever, as pointed out by Grant (1977), the bulk of the project 
work force is in forestry and logging. A siza~ble proportion of 
the indirect employment generated and of the social benefits 
are therefo~re attributable to forestry and logging. As em- 
ployment in forestry and logging is common to both process- 
ing and' log exports, soime social benefits should be ci-edited 
to log exports. In Table 19 of the Plan no allo~wance is made 
for social benefits generated by log exports. To correctly esti- 
mate the social benefits of processing, either the multiplier 
should be applied only to1 the work folrce engaged in yrocess- 
ing or, alternatively, the social benefits attributable to  fcrestry 
and logging should be subtracted from the total benefits of 
the project. As neither olf these adjustments has been made, 
the analysis is biased in favour of processing. 

EXPORT ORIENTATION AND THE SAVINGS IN 
PROTECTION COSTS 

I n  the Otago Development Plan (p. 121) it is assumed that 
in'diustries that will develop in Auckland, South Auckland- 
Bay of Plenty, and Hawke's Bay will be mainly d~~mestically 
orientated and proltected. The industry proposed for Otago, 
on the other hand, is totally exprt-orientated. This gives rise 
to a saving on protection costs. Of all the social benefits 
evaluated in the Plan, those attributed to expo~rt orientation 
and savings in protection costs were the greatest. They arise 
because of "a fundamental difference between production 
folr the domestic market and production for export" (p. 121). 
If this is so, then any export-orientated industry would give 
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rise to these benefits. Yet the Plan fails to credit benefits rc- 
lating to) expolrt orientation to the log exporl alternative. 

Grant questioned the assumption that the only alternative 
to an export-orientated industry in Otags is a domestically 
orientated, protected industry in the North Island. In reply, 
Collins et al. stated that the labour force is projected tot in- 
crease by some 60 to 70% in the period to 2001, that forestry 
even on an extremely large scale will require a very small 
fraction of this increase, and that at the turn of the century 
protected industry will still employ a substantial proportion 
of the labour folrce. All this may be true, but it fails to answer 
Grant's question. I t  also fails to address Grant's claim that 
New Zealand is unlikely to have sufficient resources to be 
able to establish processing industries for all the wood that 
will be available at the turn of the century. Any one of the 
plants which could be established in other regions would be 
an alternativc to the Otago development. 

The measurement of the social benefit from export orienta- 
tion via the effective rate of protection proved to be the most 
contentious point in the discussion on the Otago Plan. Grant 
holds that failure to include an exchange rate adjustment 
invalidates the benefit, while Collins el al. claim this is not so. 
Both cite Balassa (1971) as justification for their point of 
view. 

The nominal rate of protection measures how much a 
product's domestic price is raised above the world price 
(Balassa, 1971). The effective rate of protection, on the other 
hand, indicates the percentage excess of domestic value 
added* ovcr the world market value added (ibid.). 

For example, suppose tht  price of an imported radio is 
US$10.00 and the materials used to inalce thc radio cost 
US$7.00, the value added to these materials in manufacturing 
the radio is then US$3.00. At an cxchange rate c! NZ$1.00 = 
US$1.00 the New Zealandl price od the radio would be $10.00. 
If there was a 40% tariff on the import of radios the New 
Zealand price w o ~ ~ l d  be raised to $14.00. Local manufacturers 
of similar radios would be able to sell their product at this 
price ($14.00) without losing sales to the impr ted  product 
- i.e., the tariff wmld give the local manufacturer a nominal 
rate of protection of 40%. 

If the materials used in manufacturing the product were 
subject to a tarill of 10% they w o ~ ~ l d  cost the New Zealand 
radio manufactur~r $7.70. The tariffs would allow the local 

*Value added is the difference between the value of production and the 
cost of materials. Value of production represents the selling price at 
the factory of all articles manufactured. assembled, or processed. 
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manufacturer to operate with a value added off $6.30 (i.e., 
$14.00 - $7.70), cotmpared with $3.00 if the tariffs were re- 
moved. The effective ratc of protection fo'r the local radio 
manufacturer is thus 

When a large number of industries are protected, the de- 
mand for foreign exchange will fall and the exchange rate 
will consequently be overvalued colmpared with the free trade 
situation. The effective protection rate calculated at the exist- 
ing exzhange rate will then overstate the extent and the abso- 
lute cost of protection. An exchange rate correction is thus 
necessary in calculating the absolute value of net protection 
on industries in New Zealand. In the example above, if the 
New Zealand currency were overvalued by 20%, the free tradc 
equilibrium rate would be NZ$1.20 = US$1.00. Making an 
adjustment for this overvaluatio~n the net effective rate of 
protection is 100/120 x 110%, ie., 91.7%, compared with 110% 
when no adjustment is made in the exchange rate. 

But what olf the justification by Collins et al. folr not making 
an adjustment? The justificalioln consists of three quoltes from 
Balassa ( 1971 ). The first states: "the degree of discrimination 
against export activities is understated since expcrt activities 
are penalised by the IOIW (overvalued) exchange rate". In 
using this quote they appear to be arguing that any errors 
arising through a failure to correct for overvaluation would 
be compensated by an understatement ot the true value of 
export receipts. This is not necessarily so. Collins et al. fail 
to produce any evidence to support the contention that forest 
product exports are penalised by the overvaluation of the 
exchange rate. Export incentives, for which forest product 
exports qualify, would at least partially offset any discrimina- 
tion. Export incentives are not mentioned in the Plan though 
Collins et al. (p. 138) claim that they are fully allowed for. 
In the absence of supporting data it is impossible to  accept 
the claimed exact compensating effect. As measurement oE the 
costs of protection was undertaken to establish "the economic 
benefits from establishing an export-orientated industry" 
(Otago Plan, p. 56). not the extent to which such an "industry 
was being penalised" (Collins et a!., p. 137), the quotation 
from Balassa is inappropriate. 

The second quote from Balassa used in the rebuttal ol 
Grant states: "as we contrast domestic value add'ed obtain- 
able in import substitution and in exporting, no adjustment 
is made for overvaluation as compared to the hypothetical 
free trade situation" (Balassa, 1971, p. 9). The quoitation, 
which is incomplete, actually refers to a single industry. By 
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contrast, in the Otagol Development Plan the analysis is con- 
cerned with an export industry and a combination od pro+ 
tected industries producing mainly for thc domestic market. 
Again the quotation is inappropriate. 

Thirdly, Balassa is said to have explained that it is necessary 
to aid'just folr the overvalued exchange rate onlv when making 
international comparisons. Balassa did not say that the ad- 
justment upas necessary only when making international com- 
parisons, nor is this meaning implied. His exact words were: 
"It also follows that averages of effective rates, c.dculated at 
the going exchange rate, will not appropriately indicate the 
extent of proltection in individual coluntries, 2nd international 
colmparisoas need to be made by adjusting for the extent of 
overvaluation of their currencies1 as compawd to the hypo- 
thetical free trade situation" (Balassa, 1971, p. 81. 

Balassa ( 1971 ) presents a number of studies of developing 
countries. In valuing protection in some of these studies, an 
aidljustment is, in fact, made for the overvaluation of the 
exchange rate, as advolcated by Grant. For example, in the 
study oif the Philippines, he states (p. 281): "Effective rates 
of protection measured at actual exchange rates indicate the 
extent of discrimination among do~mestii activities. But, in 
order to estimate net protection against imports and net 
discrimination against exports, adjustment has to  be made 
for overvaluation as colmpared tot the free trade situation." 

I t  could be claimed that it is not the rcsponsibility of an 
agency such as the New Zealand Folrest Service to decide 
whether or no~t the currency is overvalued and therefore to 
put a shadow price upon it (Prest and Turvey, 1965). In 
this case, however, an adjustment should have been made be- 
cause there is a Treasury instruction* that all Government 
departments use a shadow exchange rate in project evalua- 
tion. This has the effect of making a11 allowance (albeit 
arbitrary) for the overvaluation off the exchange rate. 

Collins et al. have thus not answered Grant's criticism of 
the failure to make an exchange rate adjustment - a criticism 
which we find to- be completely justified. 

THE ECONOMIC ANALYSIS 

On pp. 11 and 57 of the Otago Development Plan the eco- 
nojmic analysis is described as a "national cost-benefit analy- 
sis". This type of analysis is usually ubderstood to  inclcde 
an evaluatio~n of all identifiable costs and benefits viewed froin 
the standpoint of the nation as a whole (Jensen, 1968; Pearce, 

*Treasury Circular, 1971/73, 17 March 1971. 
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1971). Thus, a national cost-benefit analysis incorporates in- 
direct (social) costs and benefits as well as costs and benefits 
directly associated with a project. The net benefit or cost of 
the prolject to the nation is the difference between total dis- 
counted benefits and total discounted costs. 

However, on p. 57 of the Plan it is conceded that the analy- 
sis was a "limited rather than an exhaustive study" aad in 
fact the net benefit of the project was calculated as the dif- 
ference between discounted social benefits and the cllscounted 
cost olf not exporting logs (Plan - Table 19). The costs and 
benefits directly associated with wood pro~cessing were omit- 
ted from the analysis. As a negative present value for pro- 
cessing could more than offset the calculated net social bene- 
fit, solme discussion in the Plan of this omission would have 
been appropriate. Thus regardless of any other criticism, the 
inaidequate framework of the analysis1 is sultic~ent to cast 
doubt on the mclusions drawn in the Plan. A marc logical 
(and less contentious) approach would involve, first, the 
evaluation of costs and benefits directly associatecl with the 
project, followed by an analysis of social costs a d  benefits. 
An analysiis carried out in this way would provide a measure 
of the total economic impact of the project, including the 
direct economics of the project as well as the social effects. 

The Otagoi Plan evaluates a number of social benefits of 
affoirestation and wood processing. However, there are also 
a number of obvious social costs which are not mentioned. 
These include: 

- High incildence and severity or accidents in logging and 
sawmilling compared with oither industries (Fenton and 
TerIesk, 1971 ; Department olf Statistics, 1977). 

- Lack of cultural, educational, medical and commercial 
facilities in expanding forestry tolwns (Fenton and Terlesk, 
1971). 

- Poor industrial relations in single industry towns (ibid.). 

- Narrow employment base in forestq towns and therefore 
a Iack of empIoyment opportunities for women (Depart- 
ment of Statistics, 1974, 1975). 

- High transport costs associated with a dispersed pupula- 
tion (Wilbur Smith and Associates, 1973). 

Viewed individkally these costs may not be large, but in 
total they could be significant. I t  is true that some of the 
costs listed are not readily measured in monetary terms. 
Nevertheless, they should at least be recognised as social 
costs of forest industries in Otago. 
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CONCLUSION 

An examination of the main points of disagreement re- 
inforces Grant's criticism ol the Otago Development Plan. 

The Ministry of Works population forecasts, useid to derive 
a migration pattern, are unsuitable for this task. These popula- 
tion forecasts are consistent with a large number of migia- 
tion patterns. The Plan fails to demonstrate that its migra- 
tion pattern is the correct one or that the development of an 
integrated processing industry in Otago will have any impact 
on population growth in the North Island. For this reason all 
the social benefits which depend upon the rnigratior~ pattern 
must be regarded as being of doubtful validity. Fdilure to 
adjust the costs ol protection for overvaluatio~n of the cur- 
rency introduces a further source of error. In addition, no 
allowance is made for the possibility that the employment 
niultiplier may be different from the assumed value or 2. 
Because of the way in which the multiplier has been applied 
the analysis is biased in favour of processing. Finally, the 
analysis provides only a partial evaluation of the project and 
is not a complete cost-benefit analysis. 

The benefits calculated in the Otago Development Plain 
are therefore neither "valid" nor "conservatively estimated". 
This does not necessarily mean that afforestation and wolod 
processing are not justified as a means of promoting regional 
development in Otago It simply means that. as presented, thc 
case is not proven. 
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APPENDIX 1 

Net Migration from Otago, 1966-1971 

No. of Migrants 

Otago to Auckland 
Otago to South Ruckland-Bay oP Plenty 
Otago to Hawke's Bay 

Auckland to Otago 
South Auckland-Bay of Plenty to Otago 
Hawke's Bay to Otago 

Otago to all regions 
All regions to Otago 

Male 
1268 

972 
781 

748 
542 
192 

80 074 
75 876 

Female 
1 292 

918 
259 

713 
41 5 
189 

82 561 
78 394 

Total 
2 560 
1 890 

570 

5 020 (A) 

1461 
957 
38 1 

162 639 (C) 
154 270 (D) 

Net migration from Otago to three growth regions = A - U = 2221 
Net migration from Otago to all regions = C-D = 8369 
Net migration from Otago to the three growth rcgions represents 26.5% 

of total nel migration from Otago. 

Source: Department of Statistics (1976). 

APPENDIX 2 

Derivation of Cost of Operating Cars 
Alternative 3, Table 46.3 of Otago Development Plan 

The following calculations relate to data for 1990-99, with 30% of 
the work force travelling by car a weighted average distance of 22.2 km/ 
day. Assuming 210 working days per annum thc cost per worker per year, 
using data on p. 118 of the Plan, is: 

Then for "No Otago Development" the discounted costs for 1990-99 are 
calculated as shown in the table opposite. 

The total discounted cost differs from the published figure of $354000 
by 1.6%. The reasons for this small variation are not known, but they 
could be accounted for by slight differences in the basic assumptions and 
the discount factors used. It is clear, however, that the figures in the Plan 
are derived on the assumption that if there is no forestry development 
in Otago the exodus of 100 migrants from Otago will immediately result 
in an equivalent influx of migrants into Auckland, South Aucldand-Bay of 
Plenty, and Hawke's Bay. 



CALCULATION OF DISCOUNTED COSTS 

Population Associated 
with Forestry and 

Years Wood Processii~g 

Work Force 
in Forestry and 

llioocl Processing 

Total discounted cost 

30% oof 
Work Force 

487 
754 
767 
779 
792 
805 
947 
959 
972 
985 

Cost ;7er Worker 
per Yenr ($) 

Discounted 
Total Cost Cost 0 

cJ 
per Yenr ($1 per Year ($1 

0 
160 876 31 822 
249 077 44 809 g 
253 371 41 426 
257 335 2 38 240 b 
261 630 35 346 
265 924 32 655 2 
312 832 34 943 
316 796 32 150 2 
321 090 29 637 ;4 
325 385 27 300 ! 2 .  

348 328 

Population data are taken from Table 39, page 113 of the Plan 


