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A GRICULTURE AND NEW ZEALAND ECONOMIC GROWTH

Paper to 38th Annual Conference
of Australian Agricultural Economics Society

Bryan Philpott

When your President invited me to give this paper he suggested a number of questions
which he thought justified discussion. These included such questions 4s:

'Whatis the place of agriculture in the macroeconemy?

What is the relation between agricultural and national productivity?
What effect has agricultural restructuring had?

What contribution can agriculture make to growth and employment?
Is agriculture a growth leader?

1 decided that many of these questions conld be subsumed under t'e last one and hence
the very general tirie of the paper "Agriculture and Economic Growth".

I would be doing both myself and you a disservice if right at the outset I left the
impression that one has the answers to these questions. But at the least it is possible to
throw up a wide number of considerations which need to be taken into account in trying
10 answer them.

Indeed given the modern addiction to free markets and non interventionist policy you
may wonder whether it is even worth asking - is agriculture a growth leader? So what. if
we decide that it is? However I personally have much less sympathy than most other
economists, with modern doctrines of economic predestination, and T think it is
worthwhile (o try to quantify agriculture’s role in growth and to ask under what
conditions, and in what way, should it be encouraged or indeed, if necessary,
discouraged.

Ishall deal with the topic of agriculture and economic growth under three main headings
or sections.

= First, I look at some recent history of productivity growth in agriculture and the
rest of the economy.

«  Secondly, I use a computable general equilibrium model to examine the question in
the context of some comparative static analysis of 1997.}

. Finally T adduce some dynamic considerations which especially bear on macro
economic policy with respect to agriculture.

1

Grateful acknowledgement is made to Ganesh Nana for invaluable assistance in the modelling work, while of
course absolving him from any complicity in the intérpretation of results.



I.

PAST PRODUCTIVITY GROWTH

2.

Agricults ral and National Productivit

A large amount of data on productivity growth in the main sectors of the New
Zealand ecoromy over the last 40 years was presented in an earlier paper of mine
(Philpott, 19:'0) and some of it is repeated in Table 1 below.

Table 1 shows quinquennial rates of growth of rcal GDP and total factor
productivity, fur each of a various groups of industries viz agriculture, other
exportables, tot.! exportables, importables, total tradables, non tradables and the
whole economy.«

One should also observe, though the figures are not directly presented in the table,
that agricultural real GDP as a proportion of total real GDP has been declining
almost continuously from about 20 per centin the 19505 to around 6 per centin the
1970s and 80s and is now around 8§ per cent. Nothing too specific should be
inferred, about the role of agriculture in growth, from this trend decline which one
would take to be representative of a normal growing economy? but in any case it
has to be remembered that over the period many on-farm activities have been
transferred to off-farm providers of non factor nputs with obvious effects on
agricultural GDP per se.

However returmning to the growth rate data in the tables, it is difficult to observe any
clear patterns of association between the performance of agriculture and that of the
aggregate economy, either in comparisons of agricultural and aggregate GDP
growth or in total factor productivity growth. There is, it is true, the appearance of
such a positive association for all tradable goods industries, but this itself is very
strongly a reflection of the growth rates in importables - a matter to which we will
allude to later,

Productivity by Type of Farming 1971 - 93

To supplement this set of long period economy-wide data, I want now 0 present
the results of some recent research (Philpott 1994) on agricultural productivity
trends in the two decades since 1973, and specifically related to various types of
farming.

This particular piece of research work was prompted by the observation, as shown
in Table 1, that since 1984 agricultural real GDP had grown by no less than 6.4 per
cent per annum and total factor productivity by 7.7 per cent per annum, Where did
these astounding rates of growth spring from, one was disposed to ask, The
official data available for this research did not allow us to go back much earlier than
1971 and so I have expressed the results in terms of growth rates over two decades
1973 - 83 and 1983 - 93, As it happens, this is not an inappropriate split up since
post 1983 has seen major restructuring of New Zealand agriculture compared with
the previaus ten years of subsidies and explicit encouragement of the sector.

2 Exportables other than Agriculture include Fishing, Torestry, Mining, Food, Wood, Paper and Basic Metal

Industries. Importables include Textiles, Chemicals, Non Metallic Minerals, Fabricated Metal Manufactures
and Other Manufacturing. Non Tradubles inclyde the remainder the 25 SNA industry groups.

There are of course considerable dangers in arbitrarily choosing quinguennia which ignore cyclical peaks and
troughs, but until careful regression analysis is conducted ou the data such an approach is the simplest
available,

A similar falling trend (overand above the influence of relative profitability) is observed by Scobie (1990) in
his econometric analysis of agricultumal performance as related to real exchange rates.



TABLE 1
GROWTH RATES OF GDP & TFP BY SECTORS 1950 -93

REAL GDP ' TOTAL FACTOR PRODUCTIVITY
Total Totat
Other Total Total Non Total Other Total “Tolal Non Total

Agriculture Exportables Exportables Importables Tradables  Tradables  Economy Agnicultare  Exportables Exportables Importables Tradables Tradables Economy

bercentage Per Arnum Growth Rares

195559 102 56 8.1 9.4 86 23 A7 9.2 17 62 71 671 09 10
1960-64 40 63 58 84 69 47 53 34 33 45 13 47 16 26
196560 45 42 43 47 45 L1 2 40 05 28 19 28 20 04
1970-74 29 77 30 59 44 45 45 | 35 3.5 i1 a6 24 10 15
1975-79 .15 63 35 59 05 01 -0 25 29 18 62 18 <18 16
930-84 35 34 3421 30 21 24 3.6 28 35 <12 3l ur 18
10K - 89 6.0 R 4.7 -2.0 2.6 1.4 1.8 7.6 32 39 (1.6 4.1 0.2 1.5

1989 - 93 1.3 0.3 2.2 0.0
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TABLE 2

PRODUCTIVITY GROWTI BY TYPE OF FARMING

Total
Sheep, Beef Dairy Sheep & Dairy Agriculture
& Cropping Farming Horticulture & Horticulture including Others

Average of 3 years  (a) (@) o \ , B

Ending Yeuars Shown 1973-83 1983-93 1973-83 1983-93 1973-83 1983-93 1973-83 1983-93 1973 53 1983-93
Real Growth Output 1.4 -0.8 0.7 1.8 5.4 9.5 1.6 21 1.5 2.1
Real Non Factor Inputs 0.3 2.2 2.2 LY 9.0 39 1.4 0.0 2.8 0.6
Real Net Output 33 1.0 0.3 1.8 2.9 13.2 i.8 4.0 02 3.8
Real Non Factor Inputs +  -1.1 -1.4 (0.6 0.0 34 -5.1 ~0.2 -2.1 1.3 -17
Real Gross Output

Real Capital Stock 0.3 -0.9 0.8 0.4 1.0 1.2 0.5 -0.3 0.5 -0.3
Employment 2.6 -0.9 -0.8 1.0 9.5 53 2.0 0.6 04 -0.7
Lavd in Use 0.8 -0.9 -14 1.7 2.1 8.2 0.6 -0.6 0.6 0.6
Total Factor Use 1.6 0.9 0.5 1.0 7.6 5.0 1.4 0.2 04 -0.6
Real Net Qutpat/Capital 2.9 1.9 -0.5 14 1.9 11.9 1.3 4.3 -0.4 41
Real Net Qutput/Labour 0.7 1.9 1.0 0.8 -6.1 7.5 (.2 3.3 -0.2 4.5
Real Net Qutput/Land 2.5 20 1.6 0.1 0.8 4.6 1.2 4.6 0.4 4.4
Total Factor Productivity 1.7 1.9 0.8 0.8 -44 7.9 04 38 0.2 44

(2) Thus 1973 is measured as average of three years 1971, 72 & 73 and similarly for 1983 and 1993.



Table 2 gives, in percentage growth rate form, the salient variables - real gross and
net output, land, labour and capital use, and productivity levels - for the three most
important sections of the agricultural industry viz sheep, beef and cropping, dairy
farming, and horticulture, The figures are also given for total agriculture which in
addition to the above includes a very volatile group comprising deer and goat
farming, various small animal and specialised products as well as agricultural
services. Finally, to avoid cyclic peak and trough problems, the beginning and end
of each period are measured as three year averages - thus 1970/71 - 72/73, 1980/81
- 82/83 and 1990/91 - 92/93.

It is clear from these results that the dramatic turn around, in agriculture as a whole,
between the first and second of our decades, in growth of real net output and in
total factor productivity, has less to do with changes in traditional sheep and dairy
industries than it has with horticulture,

Total factor productivity in sheep and dairying has hardly changed at all over the
whole 20 years. In the case of sheep farming, the small rise to 1.9% per annum is
partly the result of lower factor use - but also of a fall in the ratio of real non factor
inputs to real gross output - possibly reflecting wasteful over-expenditure in the
subsidised years of the first decade. '

Butitis in horticulture where the really dramatic turn around has occurred and one
which underpins the 4.4% pa productivity growth rate in total agriculture in the ten
years to 1993. Here again, in horticulture, there has been, between the two
decades, a big turn around in the use of non factor inputs. This is possibly due to
the heavy rate of new plantings of fruit trees and vines up to the mid 80s the
expenditure on which, though really of a quasi capital nature, is officially counted
as current expenditure,

A check on the annual statistics of number of new horticultural holdings and of
orchard areas planted show that there was indeed a massive expansion in plantings
in the first of our two decades, the benefits of which, in terms of growth in real
gross and net output, being reaped in the second decade.

These results carry three important implications. Firstly it is clear that the
acceleration to 4.4% pa of productivity in total agriculture since 1983 has little to do
with restructuring but much to do with the lagged effect of horticultural investment
in the pre 1983 period.

Secondly it has implications for aggregate productivity growth, This, as Table 1
suggests, averaged about 0.4% pa from 1985 - 93. This, in all conscience, is a
low enough result, But if (on grounds of its idiosyncratic nature just discussed)
we exclude agriculture, the national figure would fall to zero an even less attractive
result compared with the much vaunted productivity gains which it is claimed our
restructuring has produced.

Finally when, as in a moment we do, we tumn to future analysis and projections it
would be unwise to assume a continuation of the 4.4% pa growth is agricultural
productivity, critically dependent as this has been on horticulture which is uniikely
to sustain its fast rate.* Instead we have opied for the average of sheep and dairy
rates viz about 1.6% pa,

4 Az»: indicated in Philpott {1994), the rate of productivity growth in horticuliuse has already in the second
quinquennia.of the 1983 - 93 decade, slowed down to half the rate recorded in the first quinguennia,



The upshot of this discussion of productivity has been to throw only minimal light
on the questions posed at the beginning on agriculture and the growth, Indeed we
are probably unjustified in expecting much more than this given the multitude of
variables at work requiring, if their effects are to be disentangled, a properly
specified econometric model encapsulating real exchange rates, terms of trade,
wage rates and a host of other macroeconomic entities,

To some extent this is what we attempt 10 do in the next section where, while not
engaging in thorough going econometrics, we use a computable general
equilibrium (CGE) model to examine the role of agriculture in New Zealand
economic growth to 1997,

4. The General Equilibrium Model

The Julianne general equilibrium model which we put to work in this section is
described in detail in Philpott & Nana (1993). Essentially the mode] establishes an
economy-wide or general equilibium for the New Zealand economy in 1996/97
and especially the allocation, between 26 sectors, of a given endowment of capital,
land and labour in that year. Additional given, or exogenous, variables include the
level of Government consumption and social investment; the rate of advance in total
factor productivity; the slope, and expected shifts over the next ten years in
overseas demand curves for New Zealand exports; and the requirement of an
overseas balance of trade surplus of $2.2 bn to finance factor payments abroad and
contribute to overseas debt repayment.

‘Compared with earlier versions, the model has been extended in sectoral coverage
by disaggregating the agricultural sector into three components viz dairy farming,
sheep & beef farming, and other agriculture. A similar threefold disaggregation
has also been introduced for the agricultural processing industry. Finally the factor
of production, land, has been added to the earlicr two factor labour and capital
approach.’

The numeraire of the model is "world prices” represented in the model by New
Zealand import prices which are set in the model at the base year (1989/90) Ievel of
1.0 ie. the model is agnostic about world or New Zealand inflation. World real
prices, or essentially world agricultural terms of trade for New Zealand export type
products, can be set exogenously and in the present runs are so set at a level of
0.94. The terms of trade facing New Zealand, however are determined by the
volume level of each type of export in conjunction with the price elasticity of
demand of the relevant export demand curve,

The model is designed not so much for forecasting as for comparative statie
analysis in which context we shall be using it here. The time period covered is
seven years from a base year solution for 1990 to a horizon year 1997. But no

5 These amendments and extensions to the JULTANNE modet were carried out by RPEP as part of a project
undertaken by a group of researchers assembled by the NZ Institute of Economic Research to investigate the
implications for New Zealand agriculture of a successful GATT round with the support of a grant front the
Foundation for Research Science and Technology.



great importance should be attached to these two years in real time so much as to an
analysis of growth rates in an economy like New Zealand over a seven year slice of
time which could just as casily be from 1993 to 2000.

Qur procedure is to firstset up a stanq:mdr or control, projection for 1997 which in
fact is a replica of the similar projection produced in the National Sectoral
Programme formerly conducted by the NZ Planuing Council and now by BERL
(1993).

We then explore, comparative static wise, the implications of alternative rates of
growth of agricultural exports and of other export types. This we do by changing
the degree of shift of each of the relevant export demand curves by pre-set
amounts.

The resultss of the 1997 control run are given in Table 3. They show an cconomy
with real GDP growing over the seven year period at 2.7% pa with total
agricultural output and export growth of 3.6% pa. Ina real time context, given that
actual GDP growth in New Zealand between 1990 and 1993 has been around zero
this implies a projected growth rate from 1993 to 1997 of 3.3% pa. The macro and
sectoral variables given in Table 3 are thus those with which we wish to compare
the results of various comparative static exercises in what follows.

Qur purpose now is to conduct comparative static analysis by varying the level of
agricultural and other outputs and exports and observing the results in terms of
changes, compared with the control projection, in the 1997 level of real GDP and
in other variables.

To avoid capricious arbitrary changes and preserve some degree of realism (and in
any case because it is useful) we have adopted, as the framework for the changes to
be examined, the extended export ta zets recently proposed by the NZ Trade and
Development Board (TRADENZ), in their recent paper "Stretching for Growth"
(Tradenz 1993). In that paper Tradenz suggested as quite feasible a stretching - in
fact a virtual doubling - of export growth rates compared with traditional rates as,
for example, those incorporated in our control projection.

These stretched targets are set down in Table 4 - firstly stretched agriculture, with
other exports at control level. And secondly stretched "other” exports, with
agriculture at control level,

6 Further aspects of the specification of the model and more detailed results of this control run and of the
ferther suns of the model are given in the appendix.



TABLE 3

CONTROL PROJECTION
$mn 1990 Prices Macro Variables Sectoral Variables
Except Where Indicated
P.A. Growth Rates in Parentheses 1990 1997 1990 1997
Private Consumption 44,022 (1.8) 49,973 QUTPUT
Gross Capital Formation 14,679  (3.6) 18819 Agriculture 9,081 (3.6) 11,656
Exports of Goods & Services 18,608 (5.4 26,839 Processing 12,856 (4.7 17,707
Imports of Goods & Services 19,250 (2.6) 23,108 Other 127,865  (27) 153,611
Real Balance of Trade -642 3,731 Total 149,802 (2.9 182974
Gross Domestic Product 71,502 27 86,233
Effective Gross Domestic Product 71502 (2.5 84,733 CAPITAL
Capital Stock 284,526 (1.8 321,793 Agriculture 32,628 (2.1) 37,838
Employment (000 1,290 (., 1,385 Processing 10,918  (0.9) 11,624
Land 19,357  (0.) 19,357 Other 240,080 (1.8 272,231
GDP Deflator { 1990 = 1.0} 1.0 0.941 Total 284,526  (1.8) 321,793
Export Prices & Terms of Trade (1990 = 1.0) 1.0 0.919
Real Exchange Rate (1990 = 1.0) 1.0 (.935 EMPLOYMENT ('000)
Agriculture 124 (2.3) 145
Processing 38 (0.0) 38
Other 1,108 (0.9 1,182
Total 1,290 (1.0) 1,385
EXPORTS
Agriculture & 8,382 (3.6) 10,716
Processing
Other 10,226 (6.7 16,125

Total 18.608 (54) 26839
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Smn 1990 Prices
Except Where Indicated
P.A. Growth Rates in Parentheses

AGRICULTURE
Dairy Products
Meat
Wiol
Horticulure
Oiher Food

TOTAL AGRICULTURE
OTHER GOODS & SERVICES

TOTAL

1990
Actual

1,826
3.664
1,586
954
352

8.382
10,226

18,608

TABLE 4

ALTERNATIVE EXPORT TARGETS

1997
Control
Run

3,048
4,703
1,067
1,104

555

10,479
12,948

23427

1997
Siretched
Agriculture

12.948

28,170

(10.4)
64
(5.3)

(12.8)

(10.3)

(8.9
(3.4

(6.1

1997
Stretched
“\O lhér“
Exports

3,048
4,705
1,067
L104

555

10479
17,691
28,170

(32)
8.1
(6.1}



In the 1997 model runs which follow, these, and some other important changes,

are incorposated to -‘g‘i;/e a three broad scenarios as follows:

(i  With Exogengas Available Capital and Labour as in the Control Projection

Model RunNo 1 Stretched agricultural export targes growth rate
‘ Other exports targets as in control run

ModelRunNo 2  Stretched agricultural export target growth rate but 70%
of inerease to come from maore processing
Other exports targets as in control run

(i) With Endogenous and I
Profit Rates avControl Level)

Model RunNo3  Suctched agriculwral target exports ) asinRun 1
Other exports as in control run )

Model RunNo4  Streiched agriculture targets with processing - as in Run 2
(i)

Model Run No5  Stretehed agricultural export growth rates
Other export targets as in control run
(forced agricultural policy)

Model Run No 6 Stretched "other” export growth rates
Agriculture export targets as in control run
(forced industrial policy)

Model RunNo 7 Stretched "other" export growth rates
plus 10% rise in tariff levels
Agricultural export targets as in control run
(forced industrial policy plus tariff)

In Model Runs 1 to 4, the stretching of agricultural export targets is effected by
shifting outwards, by the required percentage, the model's individual product
export demand curves along which, in reaching a solution, the model has complete
freedom to move thus Jeading to possible changes in exports prices and thus terms
of trade facing New Zealand,

In Model Runs 5 to 7 by contrast we are concerned with the effects of a forced
agricultural or a forced industrial policy and the stretched agricultural or other
exports are 22t, not as demand curve shifis, but as levels to be achieved,

Model Run 7 is included to examine the implications of a policy of import
substitution,

10
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Run No

MACRO VARIABLES
Real Gross Domestic Product
Effective Real GDP
Imparts
Terms of Trade ) Index
Real Exchange Rate ) 1990 = 1.0

QUTPUT
Agriculture
Processing
Other

EXPORTS
Agriculture & Processing
Other
TOTAL

CAPITAL
Agriculture
Processing
Other
TOTAL

EMPLOYMENT
Agriculiure
Processimg
Other
TOTAL

MODEL RESULTS FOR 1997

Aggregate Capital and
Labour at Conirol Level

Stretched

Agriculture

Stretched plus
Agriculture  Processing

-1.2 1.1
0.4 1.3
8.3 11.1
0.993 (1.9535
1.005 0.958
17.9 2.3
39 15.8
-34 -14
29.3 381
-15.6 -10.6
23 8.8
218 1.6
4.0 15.3
-3.2 -0.8
0.0 0.0
0.0 2.1
5.2 +, L6
=27 0.0
0.0 0.0

Stretched
Agriculture

16.3
16.6
16.6
0.952
0.954

284
16.7
154

370
0.8
143

a4
16.7
19.2
209

301
17.2
138
159

Stretehed

Agriculture
plus

Processing

18.8
17.8
19.5
0919
0.941

124
29.6
174

13.2
29.5
21.8
210

13.1
27.6
155
15.8

Foreed
Agricuiture
Policy

158
16.1
16.0
0:952
0.954

27.7
16.2
4.9

35.6
-27
137

344
16.2
18.3
203

317
17.2
134

154

Forced
Industrial
Policy

17.1
159
82
0.908
0.905

84

11.6

18.7

6.0
9.7
8.2

9.6
11.6
222

p- )

203

9.7
12.1
16.3
154

Forced
Industrial
Policy
plus Taniff

16,0
19.0
11,7
1.028
1.058

1.9
4.7
200

~10.
9.7
1.7

3.5
5.1
234
20.3

2.1
52
17.7
15.5



Detailed results from our seven model runs are given in the Appendix. Here we
give, in Table 5, a summarised view with variables expressed as percentage
changes on the control projection. Our main interestis in real GDP but also on the
sectoral allocation of capit?l, labour, and land and sectoral exports. In some
instances reference will be made to effective real GDP i.e. real GDP corrected for
changes in the terms of trade,

Model Run Mo |

With stretched agricultural export targets, agricultural exports rise markedly, other
exports fall, and total exports show a small rise. But the overall result is for real
GDP to fall by 1.2%. The reason (and it is important) s 10 be found in the fixed
agricultural Jand base in our model and so diminishing returns to capital and labour
in agriculture. Agricultural output rises 17.9% but capital and labour employed rise
21.8% and 20% respectively, and so less of the fixed aggregate supply of labour
and capital is available for other sectors whose output and exports thus fall.

Model Run No 2

This is as in Run Nu (1), but now with additional processing providing almost
three quarters of the increased agricultural exports. The agricultural output increase
is now much lower and processing much greater. There is consequantly mitigation
of the diminishing returns problem and so other exports and outpat do not fall as
much, aggregate exports rise 8.8% and with them real GDP by 1.1%. Whatever
other henefits are conveyed by the policy of adding value (and there are many), the
offsetting of agricultural diminishing returns is a further one to add to the list.

Model Run No 3

We now repeat Runs (1) & (2) but with increased supplies of capital and labour -
but not land. In fact we set exogenously the profit rate and wage rate which result
from the control run and, thus let the model choose endogenously the quantities of
capital and labour it wishes to employ, with of course a sympathetic and consistent
rise in the level gross capital formation.

In Run (3), with no additional processing, Real GDP now rises by 16.3%. There
is still diminishing returns in agriculture, with output rising less than capital and
labour employed, and so still a small squeeze on other exports.

Model Run No 4

As for Run (3) but with more processing, the diminishing returns impact is again
muted, all variables expand and real GDP hits 18.8% above control again
confirming the value of additional value-added by more processing.”

T Juis useful at tns stage  record an estimate of the employment multiplier from Run 3. As shown in the
Appendix as between the control tun and Run 3, the increase in agricultural employment amounts (0 48,090
persons, and in total employment 220,000 persons implying a multiplier of 4.6. This is almost identical 1
that calenlated in the very thoroagh work of Narayzan and Sri Ramarathan (1992) and also in carlier rescarch
hy RPIIP in Philpott (19845) and (1984b),

12



We now turn to the third set of model runs in which, again with increased
endogenous supply of capital and labour, we contrast the effects of a foreod
agricultural with a forced industrial policy.

Vodel Run No 5

We have dubbed this in Table 5, a Forced Agricultural Policy. Here we force in
the stretched agrcultural export targets while leaving other exguris to be determined
by the model, given the targets or demand curve shifts at control level, The results
are, not surprisingly, much the same as those of Run 3 with which it is broadly

similar.
Model Ryn No 6

We have dubbed this 2 Forced Industrial Policy, and it explores, by contrast, an
industrial policy with "other” (mainly manufacturing) stretched exports forced in,
while leaving agricultural exports to be determined by the model given the targets
or demand curve shifts set at control run level, While this performs, in terms of
real GDP, marginally better than Run 5 or Run 3 {all of them without added
processing) it is marginally inferior to Run 4 with processing. Furthermore it
throws up a very important outcome, in that the increase in imports is only 3% on
control compared with about double this for other comparable runs.8 This fall 15
occasioned by the considerabie reduction in the real exchange rate which renders so
much more cumpetitive, import competing industries and so reduces import
volumes.,

Madel Run No 7

Finally we repeat Run 6 with an industrial policy but, as well, submit to the
ultimate heresy, and introduce a 10 per cent rise in import tariffs as a surrogate for
an explicit and determined import substitution policy. In this case agricultural
exports are cut back 10% below control; other exports rise nearly 10% but total
exports are only marginally greater than control. And yet real GDP still shows a
very respectable 16% increase comparable with that achieved in other runs.

This startling result is achieved again because of a much lower rise in imports but,
more importantly, because of a fall of about §2 bn in the real balance of trade
required to provide the targeted current account surplus of $2.2 bn. And that itself
results from the 8% rise in the terms trade due to much lower agricultural exports
facing low elasticity demand curves,

The upshot is that the 16% rise in real GDP is converted into no less than a 19%
rise in effective GDP - the highest of all the model runs we have considered.

8. Comparative Statics - Conclusions
Qur conclusions from these model runs can be summarised as Tollows:

(i) In terms of real GDP the top performer is undoubtedly Run No 4 ie.
stretched agriculture with increased processing giving GDP 18.8% higher
than control: a per annum GDP growth rate of 5.3% (nearly double the
control rate); and a growth rate in empleyment of 3.2% pa sufficient to
produce near full employment by 1997.

8 In fact {as shown in the Appendix tables) the import to GDP ratio fal s a full 3 percentage points to 0.238
from 0.268 in the control run ~ this being the lowest import ratio of all the runs considered.
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(i) Ever presentis the problem of diminishing retums in agricultural production
and the Timitation this places on resources available for expansion in other
sectors. The problem is partly ameliorated by the rates of agricultural
productivity we have assumed and by increased supplies of capital and
labour, but the major benefit in this regard is conferred by a substantial
increase in value added through more agricultural processing.

(i) Consonant with the diminishing rcturns problem we bave g diminishing
marginal revenue problem reflecting the low export demand price elasticities?
facing New Zealand for our traditional agricultural products, This shows
itself in reverse in Run No 7 where, with an industrial policy plus tariff,
agricultural exports actually fall below control and the terms of trade rise.

(iv) As aconsequence we have in Run No 7 a risg in effective GDP such that, in
terms of that variable, Run 7's industrial policy plus tariff scores highest of
the lot, as well as producing a very desirable reduction in the import/GDP
ratio.

Thus while the evidence, as in Run 4, favours agriculture with more processing as
the preferred progenitor of economic growth the argument is at best tendentious.
The margin of difference in terms of real GDP is no more than 2 to 3 per cent
compared with its diametric opposite Run 7. Such small marginal differences from
substantial changes in resource allocation, are (as Lucas 1988 shows) characteristic
results from comparative static analyses which, by definition ignore the dynamics
of the changes and so to such dynamic questions we must now turn.

9 As noted in the Appendix the price elasticity for traditional agricultural products assumes the value of - 1.
This, it should be noted, is the price elasticity facing New Zealand given estimates of world price clasticities
and New Zealand's share of world trade (in some cases e.g. dairy products , Iamb and crossbred wool, this
being quite high. The apgregate price elasticity of - 1 assumes no reaction from other supplicrs which is
probably justified in the present investigations in which we can conceive of agriculture stretching being
based on a lat of overseas market development and promotion as part of the process of shifting our demand
curves further to the right. In a parallel examination of the influence of the GATT round in which world
prices rise because of reduced supplics of dumped product .he above assymption of unchanged reactions from
other suppliers would be most unwise and the demand price elasticity would need to be reduced, if not
completely to the world level, certainly closer to it than the -1 value assumed above,
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1. FUTURE DYNAMICS

9.

Dynamic_Considerations

In this final section our concern is with questions of dynamics - the dynamics of
growth compared with what have so far been questions relating to allocation. It
would of course have been appropriate to discuss this with an empirical dynamic
model but in the absence!® of such a model our treatment must be confined to
theoretical speculation and to adducing the set of considerations which should be
taken into account when dealing with dynamics.

The first question which arises is whether, in aiming to secure optimal resource
allocation, in which, as we have observed, the percentage gains are small, we
impede the rate of growth of the economy from which the gains are very large.H!

In considering dynamics we need now to return to the questions relating to the
growth of aggregate GDP and aggregate total factor productivity with which we
were concerned in Part 1. 'We need to enquire as to the conditions required to
ensure continuation, in future, of productivity growth in agriculture at the rates we
have assumed and equally for other sectors especially manufacturing. For itis on
the outcome for these rates of productivity growth that finally rests the decision as
to whether we prefer the outcome of Run 4 (Agricultural accent) or Run 7
(Industrial ac.ent).

Productivity growth rates in both agriculture and industry depend on capital
accumulation, research development and innovation, and on adequate levels of
profitability. But there are some critical differences in the economic environments
in which these occur,

Agriculture being a price taker in world markets requires low costs or more
particularly minimal rates of inflation, low interest rates and accommodating
exchange rates. So too do industrial enterprises but in addition they require a high
and steady rate of growth in demand.

During periods of steady and growing demand and gross output, industrial firms
are more likely to adopt new technologies both through necessity and as embodied
in new capital goods, reflected in relatively high levels of gross investment, Under
such conditions, {irms are also more likely to enjoy economies of scale; to find it
more desirable and easier to reallocate resources within and between firms and
sectors; and to engage in the sort of microeconomic and managerial reforms which
contribute to high productivity.

This output-productivity relationship may also be an empirical reflection of the new
types of growth theory now emerging in the literature. There the stress is laid on
increasing returns and external economies from "learning by doing”, from
increases in human capital, and from nationally funded education research and
development expenditure (Lucas (1988), Romer (1986) (1987)).

Such considerations find some empirical support in the earlier results on cconomic
growth which we discussed in Part 1. Though not reported here, there appeares to
be a close relationship between growth rates in real gross output (as a surrogate for

10 Through research work on dynamic computable general equilibrium model has now been initiated at Victoria
University.

11 Something like this may have been happening in New Zealand over the last dec: Je of restructuring in which
the preeminent goal has been improved resource allocation and the rate of grov. th has been minimal,
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demand) and total factor productivity growth in non agricultural tradables but
especially so for importables (Philpott 1988).

Further, as we carlier observed, growth rates in GDP and productivity in
importables was itself closcly related to aggregate GDP growth in the same ‘way
that we find in the projection of Run 7 (Industrial accent), In both history and
projection, the import/GDP ratio falls and in this connection it is well 10 rémind
ourselves of the basic Thirlwall relationship between economic growth on the one
hand and export growth divided by the propensity to import on the other,12

Returning now to the difference in economic environments for agricultural and
industrial growth, the critical requirement for price taking agriculture of low costs
and minimal inflation, requires for an agriculturally oriented growth policy constant
vigilance by the monetary authorities with inevitable phases of higher interest rates,
exchange rates and a general dampening of demand and overall growth,!3 - just the
reverse required for a successful industrial policy. As a consequence, the dangeris
we finish up with lowered industrial productivity and GDP growth acting as a
severe offset to whatever benefits are conferred on agriculture,

Macroeconomic policy needs to be reoriented towards growth and in a way which
expheitly recognises that it is changes in the rate of growth of demand and total
output which raise productivity, and not the other way round and that increased
productivity is not something which can be injected into the system from outside.

In the absence of such a reosientation of policy', a commitment solely to an
agricultural growth policy will condemn us to an overall growth rate which will not
exploit our full potential, as it is outlined in our Run No 7 {industrial policy). But
with such a policy change, we can secure the best of both worlds,

T VA - SR—

12 Already in New Zealand's "recovery" phase, fears are being expressed about the problem of the rapidly rising
trend of imports.

13 Ironically-cven using land values as a result of accelerated agricultural growth can contribute 1 inflation as it
is conventionally measured and thus to the onset-of contractionary policics.

14 “Mhe necessary policy reorientation has outlined in my “Vistas of 1995 from the Sunumit of 1990" (Philpott
19904} together with a projection under current policies of the economy in 1994/938 a projection which is
rning out 1o be largely validated,
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A possible answer 10 our basic question on agriculture as a growth leader, is that
agricultural growth is a necessary but not sufficient condition for aggregate growth,
Thus, for example, in addition to stressing, almost ad nauscam, the virtues of earning
foreign exchange by exporting and particularly agricultural exporting, such bodies as
TRADENTZ should devote equal attention to the task of saving foreign exchange by
import substitution and should be prepared to divert some of the large amount of money
spent on the export side of the deal, to the encouragement of efficient and potentially
competitive import replacement industres, 15 16

In this way perhaps we can get the best of both of the worlds explored before by our
model runs.
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APPENDICES

The Julianne model covers 26 SNA industry groups viz the 25 SNA scctors reduced to
22 by combination of central and local government; by combination of three private
services sectors into one; and by disaggregation of agriculture into 3 sub-groups with the
same disaggregation for food, beverages and tobacco. In addition, compared with earlier
versions, a third factor of production - land is added to the production functions for the
agricultural industrics.

The data sources and construction of the model are described in Philpott (1993) and
Philpott & Nana (1993a). In addition mention should be made of the demand price
elasticities assumed to face New Zealand for broad classes of export commoditics.

Theseare: «  Agricultural Products - 1.0
»  Horticulture Products -2.0

»  All Other Goods & Services - 5.0

Import tari{f levels averaging about 6.7% in 1990 are assumed (except in model runs
where they are varied) to be halved 10 3.5% by 1997 as part of ongoing tariff reviews,

The values of most exogenous variables relating to 1997, come from National Sectoral
Programme (NSP) discussions and consultations with industry groups or from the
results of running a three sector macro model (TRI), The following are some of the
critical exogenous variable assumptions, with 1990 as the base for those expressed as
growth rates 10 1997,

¢ Real Capital Stock 1.77% pa
*  Employment 1.02% pa
¢ Real Gross Investment 3.57% pa
. Real Government Consumption & Investment - 0.50% pa
*  Real Housing Investment 2.20% pa

e Real Balance of Trade in 1997 = + $2,224 mn in 89/90 prices. Note this is a
balance of trade and not payments and against this surplus must be reckoned
overseas factor payments and debt repayment - neither of which are included in the
routines of the Julianne model.

. Overseas Prices for 1997 are assumed to be at same level as 1990 ie overseas (as
well as New Zealand inflation is ignored) except for agricultural exports which, in
line with World Bank forecasts, are assumed to fall 6% in real terms by 1997,
This fall in world agricultural terms of trade is scparate from the endogenous
changes in terms of trade emerging from model runs, the latter being induced by
movement of New Zealand export volumes up or down NZ export demand curves.

. Total Factor Productivity Growth Rates
These are derived, by scctor, from NSP consultations with industry groups or
where necessary by extrapolation of historical rates of change. The rates are set
down in Appendix Table 1 following.

«  Export Demand Curve Shifis to 1997
These, as given in Tables following, are derived from NSP consultations with
industry groups or by using the forccasts given in NZIER (1993). It should be
noted that they represent an attempt to simulate the shift in demand curves at
constant prices (i.e. in some sense of the word they are targets) but the model is
free to operate at any point on these curves given the price elasticities assumed and
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in the light of the model's optimising flavour. In addition to the export targets used
by the NSP, and thus in the control run of the model, an alternative set
encapsulating the stretched levels from TRADENZ are included.

Allowance for Extra Agricultural Processin
The TRADENZ stretch scenarios assume that only 30% of the extra agricultural
exports would be from greater production at the farm gate. The balance of 70%
coming from extra value added in processing. To allow {or this the interindustry
coefficients in all three of the model's processing sectors ware amended as follows:

1990 Coefficients 1997 Amended
As At Present Coefficients

Input from Farm Sectors (.50 0.32
Other Intermediate Inputs 0.30 0.41
Value Added 0.20 0.27



Industry Group

Daiey Farming
Sheep & Beef Farming
Other Farming

Fishing

Logging

Mining

Meat Processing

Drawy Processing

Other Food, Bevernges & Tobacco

Textiles

Waood & Products

Paper & Products
Chemicals

Non Metallic Minerals
Basic Metals

Fabricated Metal Products
Qther Manufacturing
Eleetricity, Gas & Water
Building & Construction
Trade, Restaurants & Hotels
Transport

Communication

Finance, Iusurance eic
Ownership of Dwellings
Private Services

Public Services

TOTAL

Dairy Products
Mea

Wool
Horticulwre
Other Food

Total Agriculiure
Onher Goods & Services

TOTAL

APPENDIXTABLE 1

RATES OF TORAL FACTOR PRODUCTIVITY ADVANCE
AND NSP EXPORT TARGETS FOR 1997

1997
Levels
Totat 1990 Smn
Factor Levels 1990
1.6 Dairy Products 1,826 3,048
1.6 Meat 3,664 4,705
1.6 Waool 1,586 1,067
1.5 Horticultural 954 1,104
2.0 Other Food 352 555
30 TOTAL AGRICULTURE 8,382 10,479
40
4.0 Mining 40 63
40 Fish 205 1,674
25 Textiles 269 424
30 Wil & Products 591 832
2.1 Paper & Products 783 1102
0.7 Chemicals 766 1,207
10 Non Metallic Minerals 43 68
19 Braic Metals 1,297 1,287
15 Fupricated Metal Products 6719 1070
2.0 Qther Manufacturing 445 685
1.8 Energy 470 554
14 TOTAL-GOODS 14,580 19,445
0.6 Tourism 2,193 1.999
14 Transport 1,142 1,240
435 Other Services 713 743
1.5 TOTAL SERVICES 4,048 3,981
0.0 TOTAL GOODS & SERVICES 18,608 23,427
0.5
0.7
i5
STRETCHED EXPORT TARGETS
Steetched Agncutlure Stretehied "Other” Exports
l;E %.
1990 1997  Changepa 1997 Chapgepa
1,826 3,652 104 3,048 1.6
3.664 5,657 0.4 4,705 A4
1,586 2,308 55 1,067 55
954 2,217 128 L4 2.
352 [ 10.3 555 6.7
8,382 15,222 89 10479 32
10,226 12,048 34 17,6491 A1
18,608 281710 6.1 28,170 6.1
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In Appendix Tables 2 to 5 following, are given the detailed results of the model runs in
level form. They fall into three groups as per the following schedule.

]

(iD)

(i)

Model RunNo 1 Streiched agricultural export target growth rate
Other export targets as in control run

Model Run No 2 Stretched agricultural export target growth rate (but 70% of
increase to come from more processing)
Other export targels 4s in control run

With Endogenous and inercased Capital and Labour (Exogenous Wage and Profit
Rates at Control Level)

Model RunNo 3 Streiched agricultural target exports ) as in Run 1
Other exports as in control run

Model Run No4  Stretched agriculture targets with processing - as in Run 2

ModelRun No 5 Stretched agricultural export growth rates
Other export targets as in control run
(forced agricultural policy)

Model Run No 6 Stretched "other” export growth rates
Agriculture export targels as in control run
(ferced industrial policy)

ModelRun No 7 Stretched "other” export growth rates
plus 10% rise in tariff levels
Agricultural export targets as in control run
(forced industrial policy plus tarifl)

In Model Runs 1 to 4, the stretching of agricultural export targets is effected by
shifting outwards, by the required percentage, the model's individual product
export demand curves along which, in reaching a solution, the model has complete
frecdom to move thus leading to possible changes in exports prices and thus terms
of trade facing New Zealand,

In Model Runs 5 to 7 by contrast we are concerned with the effects of a forced
agricultural or a forced industrial policy and the stretched agricultural or other
exports are set, not as demand curve shifts, but as levels to be achieved.

Model Run 7 is included to examine the implications of a policy of import
substitution,
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$mn 1990 Prices
Except Where Indicated
pa Growth Rates in Parentheses

Private Consumaption

Gross Capital Formation

Exports of Goods & Services
Imports of Goods & Services
Real Balance of Trade

Gross Domestic Product

Effective Gross Domestic Product

Capital Stock

Employment ('000)

Land

GDP Deflator (1990 = 1)
Export Prices & Terms of Trade (1990 = 1)
Real Exchange Rate (1990 = 1)

APPENDIX TABLE 2

CONTROL PROJECTION

Macro Variables

1990

44,022
14,679
18,608
19,250
-642
71,502
71,502
284,526
1,290
19,357
1.0

1.0

1.0

(1.8)

3.6)

(54
(2.6)

Q.7
2.5
(1.3
(L0
(0.0)

1997

18,819
26,839
23,108
3,731
86,233
84,733
321,793
1,385
19,357
0.941
0.955
0.919

OUTPUT

CAPITAL

EMPLOYMENT

('000)

EXPORTS

Agriculture
Processing
Other
TOTAL

Agriculture
Processing
Other
TOTAL

Agriculture
Processing
Other
TOTAL

Agricuiture &

Processing
Other
TOTAL

Sectoral Variables
1990 1997
9,081 (3.6) 11,656
12,856 (47) 17,707
127,865 (27) 153,611
149,802  (29) 182,974
32628 (2.1) 37,838
10918  (0.9) 11,624
240980 (1.8) 272,231
284,526  (1.8) 321,793
124 (23) 145
58 (00) S8
1,108  (09) 1,182
1290 (1.0) 1,385
8382 (3.6) 10,716
10226 (6.7) 16,125
18,608 (54) 26,839



$mn 1989/90 Prices
Unless Otherwise Indicated

Private Consumption
Gross Capital Formation
Exposts - Goods & Services
Imports - Goods & Services
Real Balance of Trade
Real GDP
Effective GDP
Export Price Level
& Terms of Trade
1989/90 =1
Capital Stock
Employment ('000)
Real Exchange Rate
1989/90 = 1.0
Import/GDP Ratio

1990
BASE
YEAR

44,022
14,679
18,608
19,250
-642
71,502
71,502
1.000

284,526
1,290
1.000

0.269

APPENDIX TABLE 3

MODEL RUNS - MACROECGNOMIC RESULTS FOR 1997

1997
CONTROL
RUN

49,973
18,819
26,839
23,108

3,731
86,233
84,733

0.944

321,793
1,385
0.955

0.268

Aggregate Capital &
Labour at Control Level
Stretched
Agriculture
Stretched plus
Agriculture  Processing
1 2
50,204 50,833
18,889 19,072
27,487 29,209
25,036 25,673
2,451 3,536
85,243 87,149
85,043 85,846
0.993 0.955
321,790 321,784
1,385 1,385
1.009 0.991
0.294 0.295

Sireched
Agriculiure

3

60,399
22,028
30,670
26,951
100,292
98,804
0.952

388,965
1,605
0.957

0.269

Streiched

Agriculture
plus
Processing

1997 RUNS
4

61,173
22,255
32,480
27,611
4,869
102,435
99,798
0.919

389,446
1,605
0.944

0.270

Forced

Agrculture
Policy

5

60,071
21,927
30,524
26,815

3,709
99,838
98,361

0.952

387,262
1,599
0.957

0.270

“Forced

Industrial

Policy

6

59,045
21,888
29,056
24,059

4,997

100,955

98,188
0.905

387,264
1,599
0.908

0.238

Forced
Industrial
Policy

plus Taniff

7

61,910
22,487
27,287
25,809
1,478
100,062
100,815
1.028

387,256
1,599
1.062

0.258



APPENDIX TABLE 4
MODEL RTINS - SECTORAL RESULTS FOR 1997

Aggregate Capital &
Labaur at Control Level
Strefched Stretched Forced
Agriculture Agricolture Forced Forced Industrisl
Stretched plus Stretched plus Agriculture Industrial Policy
Agriculture  Processing Agricultare  Processing Policy Palicy plus Tariff
1990 1997 1997 RUNS
$mn 1989790 Prices BASE CONTROL
Unless Otherwise Indi~ated YEAR RUN 1 2 3 4 5 6 7
OUTPUT
Agriculture 9,081 11,656 13,739 11,926 14,972 13097 14,888 12,629 11,876
Processing 12,856 17,707 18,405 20495 20,662 22,945 20,578 19,757 18,533
Other 127,865 153,611 148,429 151,403 177,207 130,411 176,474 182,333 184,336
TOTAL 149,802 182,974 180,573 183,824 212,841 216,453 211,940 214,719 214,745
CAPITAL
Agriculture 32,625 37,838 46,082 38,428 50,841 42,837 50,881 41473 39,174
Processing 10,918 11,624 12,089 13,403 13,566 15,053 13,508 12,971 12,213
Other 240,980 272,231 263,219 269,953 324,558 331,556 322,873 332,820 335,877
TOTAL 284,526 221,793 321,790 321,792 388,965 389,446 387,262 387,264 387,256
EMPLOYMENT
Agriculture 124 145 174 148 193 164 191 159 148
Processing 58 58 61 67 68 74 68 65 61
Other 1,108 1,182 1,150 1,171 1,345 1,365 1,340 1,375 1,391
TOTAL 1,290 1,385 1,385 1,385 1,605 1,604 1,599 1,599 1,599
EXPORTS
Agriculture & Processing 8,382 10,716 13,858 14,800 14,677 15,620 14,533 11,365 9,596
Other 10,226 16,125 13,609 14,309 15,993 16,860 15,691 17,691 17,691

TOTAL 18,608 26,839 27,467 29,209 30,670 32,480 30,524 29,056 27,287



APPENDIX TABLE 5
MODEL RUNS - AGRICULTURAL SECTOR RESULTS FOR 1997

Aggregate Capital &

abour at Control
Stretched Strétched Foreed
Agriculture Agriculture Forced Forced Todustrial
Sureiched plus Stretched plus Agriculture Industrial Policy
Agriculture  Processing Agriculture . Processing Policy Policy plus Tariff
1990 1997 1997 RUNS
$mn 1989/90 Prices BASE CONTROL
Unless Otherwise Indicated  YEAR RUN 1 2 3 4 5 6 7
SHEEP, BEEF & CROPS
Qutput 4,116 4,587 5,622 4,899 6,105 5,330 6,155 5,010 4,859
Land Used 12,357 11,152 11,630 11,715 11,635 11,684 11,722 11,282 11,474
Capital Employed 20,553 21,455 27,286 22,937 30,119 25,501 30,369 23,798 22,871
Employment ('000) 49 49 62 53 69 58 69 54 52
Exports 5,250 5,807 7,557 8.005 7,869 8,317 7.965 6,051 5,329
DAIRY FARMING
Output 2,206 3410 3,537 2,755 3,863 3,013 3,880 3,558 3,313
Land Used 4,000 4,995 4,368 3,965 4,371 3,955 4,388 4,804 4,719
Capital Employed 6,982 10,085 10,754 8,147 11,875 9,058 11,930 10,636 9,870
Employment ('000) 35 48 31 35 57 43 57 51 47
Exports 1.526 3,059 3467 3,899 3,613 4,054 3,652 3,190 2,811
OTHER PARMING
Qutput 2759 3,659 4,580 4,272 5,004 4,754 4,853 4,061 3,714
Land Used 3,000 3,209 3,360 3.677 3351 3,718 3,247 3,271 3,164
Capital Emplo* »d 5,090 6,298 8,041 7,355 8,847 8,277 8,582 7,039 6,433
Employment « i 40 48 61 56 67 62 65 53 49
Exporte 1,306 1.850 2,834 2,806 3,196 3249 2,916 2,12¢ 1,456
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