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ll.GRICULTURE AND NE\V ZE.\LANDECONOI\1IC GRO\VTH 

Paper to . 38tll Anntlal.Confcrence 
of Austra,linn AgdculturalEcQnomics Society 

Bryan Philpott 

1. lrttroduction 

\Vhen your President invited me to give this paper be sug£,cste-d .U Ilumber of questions 
\vhich he thought justified discussion. These included such questions as: 

\Vhat is the place of agriculture in the macroccomJmy? 
\Vhat is the relation between agriculturalllnd national productivity'! 
\Vhat effect has agricultural restructuring had? 
V?hatconuihution can agriculture make to groWth andcmploymentl? 
Is agriculture a growth leader'? 

I decided that many of Ll)cse questions could he subsumed under t}tC last one and hence 
tlV! very general title vfthe paplzr ·'Agnculture and ECClnom3cGrO\\, th". 

I would be doing both myself and you a disserv1~e if rig!1t at the outsel I left the 
impression that one hRS 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 
to answer them. 

Indeed given the modern addiction to free markets andtloD interventionist policy you 
may wonder whether it is even worlh asking - is agriculture a growth leader'] So whaL if 
we decide that it is? However I personally ha \'e much less sympathy than most other 
economists, with modern doctrines of economic predestination, and I think it is 
worthwhile to try to quantifyagriculturc's role in growth and lOask under what 
conditionst and in what way, shuuld it be encouraged or indeed, if necessnt'Y t 
discouraged. 

I shall deu1 with (he topic of agriculture and economic growth under three main headings 
or sections. 

• 

• 

• 

Fir~t, I look at some recent history of productivity gro\vth in agriculture and the 
rest of the e.conomy. 

Secondly, I use a computable generalequilibrlum model to examine thequc~tion in 
the context of some comparative static analYSis of 1997,1 

Finally I adduce some dynami.c considerations which especially bear on macro 
economic policy with respect to agriculture. 

1 Gratcfulackuowledgemenl is mude to Chmcsh Na.'1a for invaluable :l)sistance ill Ule modelling work1whilc of 
course absolving bim from any complicity in the interpretntion of results. 



I. .PAST PRODUCTIVITYGRO'VTH 

2. AericuUt,raland National Productivity 1950 ·93 

A large am,,)unt ·of data on productivity ,growth in the main sectOrs of the New 
Zenlanrlecol0my overthe last 40 years was presented in .nn eadier paper oimhle 
(Philpott, 19~~O) and some·ofitis repeated in Table 1 below. 

Table 1 sho\\ s quinquennial rates of growth of real GOP and total factor 
productivity, f\)reaCh ofa various groups of industries viz agriculture, other 
expottables,totl.l exportablcs, importables, total trudables, non tr41dables and the 
whole economy.:' 

Qneshouldalsoobserve, though.the figures are not directly presented in the table, 
that. agricultural realGDPasapropartion of total realGDP basheen declining 
almost continuously frornabout 20 per cent in the 1950s to around 6 percent in the 
1970sand 80s and is nOW around 8 per cent. Nothing too specific should be 
inferrcd.about tile role ·of agrkulture in 'growth; from this trend decline which one 
would take to be rcprescntativeof.a nonnal growingeconomy3 but in any case it 
h3~ to be rememhered that over the period many on-farm nctivitieshave been 
transferred to off-farm providers of non faclor inputs with obvious effects on 
agricultural GOP per se. 

However returning to the growth rate data. in the tables, it is difficult to obscrveany 
clear pattcrnsofassociation between the pelfonnunce ofagnculture and that of the 
aggregate economy, eitherin comparisons of .agricultural and aggregate GDP 
growth or in total faCtor productivity growth. There is, it is true, the appearance of 
such a positiveassociulion rorall tradable goods industries, but this itself is very 
strongly a reflection oEthe growth rates in importables - a matter to which we VJill 
allude to later. 

3. Productivity by Type of Farming 1971 -93 

To supplement this set of long period economy-wide data, I want now to 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 panjcular 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 totul 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 tenus of growth rates over two decades 
1973 - 83 and 1983- 93. As it happens, this is not aninappropriatc split up since 
post 1983 has seen majorrestructunngofNew Zealand agriculture compared with 
the previous ten years of subsidies and explicit encouragement of the sector. 

2}!xpoOobJes olberthnn Agriculture include Fishing, rorestry, Mining, Food. \Voodl Pnpcrand Dasic MeL11. 
Industries. Impoonhlt's include Textiles. Chemicals, Non M etalIic Minerals, Fabricated Metal MrulUfucturcs 
and Olherl\fanufucturing. Non Tradablesincludc theremaindcr.the 25 SNA industry groups. 

Ulere are of course considerable dangers in arbitrarily choosing quinquennia which .ignore .cyclical PC$$ .and 
troughs, but untj} ·careful regrcssion analysis Is conducted OIl tilC dat11 suchan approach is Ule simplcM 
available. 

3 A similar falling.trcnd (over and above the influence ofrclativeprolitabiUty)is observed by Scobie (1990) in 
his econometric analysis of 11gricultuml pcrfomlance as related to real exchange rates. 
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TABLEl 

GnO\VTH RATES OF GDP & TFP BY SECTORS 1950 -93 

REALGDP TOTAL FACTOR PRODUCTIVITY 

Total ToUtl 
Other TOlal TOlA11 Non Total Other Total 'iolal Non Total 

Agriculture Exportahlcs Exportahlcs lmponub1cs Tradahles Tradahlcs EV'Jf1omy AgneuJ:ar(' nxportabl~ 'Expmtuhlcs !mportablcs Tradables Tradnblcs Economy 

I, 
h~rCCn1m!cJ)l1r AT Jlprn Growth R:lt~ 

1955 .. 59 to.2 5.6 H.I 9...1 R.6 2.3 3.1 9.2 1..7 6.2 7.1 6.7 .. 0.9 1.,0 

1960·64 "to 6.3 5.H 8.4 6.9 4.7 5.3 3.4 3.3 4.5 3.3 4.7 1.6 2.6 

19n.5 - 69 4.5 4.:! 4.3 4.7 4.5 1.1 2.1 4.0 0.5 2.R 1:9 2.8 -2.0 ·U.4 

1970 - 74 -2.9 7.7 3.n 5.9 4.4 4.5 4 . .5 ... .:; -."\ .. 3.5 1.1 3.6 2.4 LO 15 

1975 - 79 -1.5 6.3 3 . .5 -5.9 ·05 n.I -0.1 92.5 2.9 1.8 .. 62 1.8 -1.8 -1.6 

19RO - K.:l 3.5 3..1 3A 2.1 3.n 2,1 1.4 3.6 .!.R 3.5 -1.2 3.1 Ll 1.8 

lI}R.:t ·89 oJ} J.l 4.7 -2.0 2,6 1,4 1.8 7.0 .~.2 5.9 ~O.6 4.1 0" 1.5 

19R9·93 1.3 0.3 2.2 0.0 



Average of 3 years (41) 

Ending Years Shown 

Real Growth Output 
Real Non Factor J nputs 
Real Net Output 

Real Non Factt)r Inputs 4-

• Real Gross Output 

Real C41pital Stock 
Employment 
Land in Use 

Tot:!l Factor Use 

Hcul Net Output/Capital 
Rent Net Output/Lahour 
Real Net Output/Land 

Total Fnctnr Productivity 

Sheep, Beef 
&Cropning 

(a) 
1973 * 83 1983 ~ 93 

,1.4 ~O.8 

0.3 -2.2 
3.3 LO 

-1.1 -1.4 

0.3 -0.9 
2.6 ~O.9 

0.8 -0.9 

1.6 0.9 

2.9 1.9 
0.7 1.9 
2.5 2.0 

1.7 1.9 

TABLE 2 

PRODUCTIVJTY GRO\Vl'U ny TYPE OFFAR1"IL'lG 

Dairy 
Ftlnning florticulture 

Sheep & Dairy 
& Horticu lture 

Average Per AnnumPerccntnge Growth Rnte$ 

1973 .. 83 J983·93 1973 - 83 1983 - 93 1973 - 83 1983·93 

0.7 1.8 5.4 9.5 1.6 2.1 
2.2 1.9 9.0 3.9 1.4 0.0 
0.3 1.8 2.9 1 :1.2 1.8 4.0 

0.6 OJ) 3.4 -5.1 ~O.2 .. 2.1 

O.S 0.4 to L2 0.5 -0.3 
·O.R 1.0 9.5 5.3 2Jl 0.6 
~ 1.4 1.7 2.f 8.2 0.6 -0.6 

-05 1.0 7.6 5.0 1.4 02 

~O5 1.4 1.9 J 1. t) 1.3 4.3 
1.0 n.s -6.1 7.5 .. 0.2 3.3 
1.6 0.1 n.R 4.6 1.2 4.6 

0.8 O.R ·4.4 7.9 OA 3.8 

fa) "nlUS 1973 is measured as average of three years 1971.. 72 & 73 and similarly for 1983 and 1993. 

Total 
Agriculture 

including Others 

1973 ~j3 1983 .. 93 

15 2.1 
2.8 0.6 
0.2 3.8 

1,,3 -1.7 

0.5 -0.3 
OA -0.,7 
0.6 .. O~6 

0.4 ~O.6 

-OA 4.1 
~O~2 4.5 
.. 0.4 4.4 

... 0.2 4A 



Table 2 gives,. in percentage .grqwthrale rOnn,thes~li~nt variables .. real gross and 
netoutpu4land, labour and capIUlluse,andproduchVlty levels - for.thethrce most 
Imporla.nt sections of theagricultu~l.industryvizshcep. beef ,~tndcroppillg, dairy 
farming, 'and horticulture •. The figures arc also given for total agriculture which in 
addition to the above includes a very vQlatitegroup comprising deer ,and goat 
farming, various smaU animal and . specialised products as weUasagricu1tural 
services. Finally, to avoid cycUcpenk and trough problems. thebeginningal1dcnd 
ofetlch~riod are measured a51hrecyenr averages .. thus 1970171-72173, 1980181 
... 82183 and 1990/91 .. 92/93. 

His clear from theseresuUs dmt the dramatic tt~rn. around, inagricu1t.uro usa whole, 
between the first. and .secondofour decades, .ingrowth of real net output.nnd in 
total (aCtor productivity, has less t.o do whhchanges in traditional sheep and dairy 
induslriesilian itbnswithhorticuIture. 

Total factOr productivity in sheep and dairyJng has hardly changed at all over the 
whole 20 years. In the case of sheep farming t the .smaJIrisc to L9% per annum is 
partly the result Of lower fncto(use ..,but also oraral! in the ratio of real non factor 
inputs to real gross output ... possibly reHecting wasteful over-expenditure in the 
subsidised years orthe first decade .. 

But it is in horticulture \vhere the .really dramatic tum around Ims occurred and .one 
which underpins the 4.4% pa productivity growth ratc in totalagdculture in the ten 
years 1.0 1993. Here again, in horticulturc, there has been,bctween 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, tbough really of a quasi capital nature, is officially counted 
as rurrent expenditure. 

A check on the annual statistics ofnumbcr of new horticultural holdings and of 
orchard areas planted show that there was indeed a mas~ive expansion inpluntings 
in the first of Qur two decades, the benefits of which. in terms of growth in real 
gross and net output, being rcaped in lhesecond decade. 

These results carry three .important implications. Firstly his clear that the 
acceleration to 4.4% pn of productivity in total agriculture since 1983 has litLle to do 
wiLll restructuring but much to do with the lagged effect ofhorticuItural investment 
in the pre 1983 period. 

Secondly i.t has Implications for aggregate productivitygrowlh. This, as Table 1 
suggests, averaged about OA% pa from 1985 - 93. This, in all .consciencc, isa 
low enough result But if (on grounds of its idiosyncratic nature just discussed) 
we exclude agri.culture, the national figure would fall to zero an even less attractive 
result compared with the much vaunted productivltygains which it is claimed our 
restructuring hns produced. 

Finally when, as in a moment we do, we tum to future analysis and projections it 
would be unwise to assume a !,;ontinuation of the 4.4% pa growth is agricultural 
productivity, critically dep(!ndcn~ as this has bc,enon horticulture which is unlikely 
to sustain its fast rate.4 Instead we have opted for the41\'cragc of sheep and dairy 
rates viz about 1.6% pa. 

4 As indicated inPhiJpott (994), Ute mtc of productivity growtlJin horticulture Ims already in the secantl 
quinqucnnin of the 1983 .. 93 decade, slowcddowu to balf tl.1I! ratcfccordcd ill Ule first quinqucnnia. 
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The upshot of this discussionofptoductivitYhasbeento throw only minimallight. 
on thcguestionsposed,at lhebeginning on,agricultureandtl1egrowth~ Indeed we 
nreprobrtbly unjustified in expecting much more than lhisgivcn tbe ,mu1titudeot 
v.ariablesat work rcquirlng~ if theiterrectsate to be disentangled, a properly 
specified econometdcmodel encapsulating real ,exchange rates, terms of trade, 
wage raleS: nnda host of other macroeconomic ,entities. , 

To some extent this is what We ,attempt to dQ in the next section where, while ,not 
enguging in thoroughgoing ,econometrics, we lIse ncomputablegeneral 
equilibrlum(CGE) model loexaIl1ine .tile role of agriculture in New Zealand 
economic growth to 1997. 

1:1. FUTURECOl\fPARATIVE, STATICS 

4. The General Equilibrium l\'fodel 

The Julianne general equilibrium modetwhich we put to work in this section is 
described indetnil in PhiJpott& Nann (1993) •. EssenunUy the model estubUshcsan 
economy-widenr general equilibrium for the New Zealand economy in 1996/97 
and espcciully thcaUocation. between 26 sectors, ora given endowment of capital, 
land and labour in that year. Additional given, or exogenous, variahles incl~dethe 
level of Government consumption and social.investmenl.; the rate of advance in total 
factor productivity; the slopc,and expected shifts over the next ten years in 
overseas demand curves for NewZealandexport~; a.nd the requirement of an 
overseas balance of trade surplus of $2.2 bn to finance factor paymenl~abroad and 
contdbute to overseas debt repayment. 

Compared with earlier versions, the model has bc.en extended in sectoral coverage 
by disaggregating the agricultural sector into three components viz dairy fanning., 
sheep & beef farming, and other agriculture. A similar threefold disaggregatiotl 
bas also been introduced for the agricultural processing jndLlstry~ Finully the factor 
of production, land, has been added to the carlier two factor labour nndcapitnl 
approach.s 

Thenumernire of the model is "world pricesil represented in the model by New 
Zealand imp on prices wnich are set in the model at the base year (1989/90) level of 
1.0 Le. the model. is agnosticubout world or New Ze:dand inflation. World real 
prices, or essentially world. agricultural terms of trade for New Zealand export type 
products. can be setcxogenously and in the .present runS are so set uta.levelof 
0.94. The terms ()f 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 static 
analysis in which context we shall be using it here. The tim.e period covered is 
seven years from a base year solution for 1990 toa horizon year 1997. But no 

5 These amcndlllcntsand extensions to Ule JULIANNE model were carried out by RPEPas 'part of aprojecl 
undertaken by .a !,If'oupof researchers asscmbtcdby the NZ Institute of Economic Research to investigate the 
illlplicntions for New Zcnluml:lgriculturc of a successful GATI'round with rllC .supporl of a gnmt froUl Ule 
FoumJation forRescrudl Science ant) Technology. 
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great itTiportunce shouldbenttached 10 these two yeatS inrea.llimeso much as loan 
aualy.sisofgrowlhrntesinan economy like New>Zealand over ase-ven year sliccor 
timcwhicbcould just nscasily be from 1993 to 2000.. 

Qurproccdurc is toflrstscl upn.standard,or contt:ol;projcction for 19.97 which in 
tact isa replica of the similurprojecdon produced. in the National Sectoral 
Programme fonncrlycOnductcd by the NZPlanni.ng Council and now by EERL 
(1993). 

\Ve then explore,comparative stadc wise, theimpHcationsof alternative rates of 
growlhof agricultural exports and of other .exPQrt types. ~rhis w.e do by changing 
the degree of shift of each oCthe relevant export demand curves by ,pre-set 
amounts. 

5. The 1297 Control l)rojcction 

The result$6 orthe 1997 cOntrol run are given in Table 3. They show an economy 
with reulGDpgrowing over the seven year period at 2.7% pn with tOtal 
agricultural outpuland export growth of 3.6%pa~ In a real time context, given that 
actualGDP growth in New Zealand between 1990 and .1993 has been nround7.ero 
this implies aprojectcdgrowth rate from 1993 to 1997 of 3.30/0 pa.The macro and 
sectoral variables given in Table 3 .are thus those with which we wish ,to compare 
the results (l[ various compural1ve static exercises in what follows. 

6. 1997 Comparative Statics - Spt;:cifications 

Our 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, compated with the control projection, in the 1997 level ofrenl GOP and 
in other variables. 

To avoidcapcicious arbitrary changes and preserve some degree of realism (and in 
anYC3.se because it is useful) we hav(1 adopted, as the framework for the changes to 
be examined, the extended export to ~ets recently proposed by the NZ Trade and 
Development Board (TRADENZ).ln their recent paper "Stretching for Growth" 
(Traden~ 1993). In that paper Tradenz suggested us quitc feasible a. stretching - in 
fact a virtual doubling - of export growth rales compared with traditional rates as, 
for example, those incorporated in our control projection. 

These stretched targets arc set down in Table 4· firstly stretched agriculture, with 
otherexportsatcoiltro} leveL And secondly stretched "other" exports, with 
agriCUlture. at control level. 

(i Further nspects of t1le spccificatiml or the: model and more derailed results of this control nUl and of Ule 
1t1rtJ.lcr runs of the model are given in the appendix. 
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Smn 1990 Prices 
Except \Vhere Indic{lted 
P.A. Grmvth Rates in Parentheses 

Private Consumption 
Gross Capital FOnllation 
Exports of Goods & Services 
Imports of Goods & Services 
Real Balance ofTrnde 
Gross Domestic Product 
Effective Gross Domestic Product 
Capital Stock 

co Employment (,000) 
Land 
GDP Denator ( 1990::: 1.{)) 
Export Prices & Term") of Trade (1990::: 1.0l 
Real Exchange Rate (1990::: 1.0) 

TABLE 3 

CONTROL ]'ROJECTION 

iv1acrg Vnriahles 

1990 1997 

44,022 
14.679 
18~608 
19;250 

.. 642 
71,5()2 
71.502 

284,526 
1.290 

19.357 
to 
1.() 

1.0 

(1.8) 49,973 
(3.6) 18,819 
(5.4) 26,839 
(2.6) 231 108 

3.731 
(2.7) 86,233 
(2.5) 84.733 
0.8) 321,793 
(I.O) 11385 
(0.0) 19,357 

0.941 
0.919 
0.955 

OUTPUT 
Agriculture 
Processing 
Other 
Total 

CAPITAL 
Agriculture 
Processing 
Other 
'Total 

E~tPLOY~:IENT rOOO) 
Agriculture 
Processing 
Other 
Total 

EXPORTS 
.~ griculture & 

Processing 
Other 
Total 

Sectoral Variables 

1990 '1997 

9-,081 (3.6) 11,656 
12,856 (4.7) 17-,707 

127,865 (2.7) 153,611 
1491802 (2.9) 182~974 

32,628 (2.1) 37;838 
10,918 (0.9) 11,624 

240,980 (1.8) 272,231 
284526 (1.8) 321~793 

124 (2.3) 145 
58 (0.0) 58 

1,108 (0.9) 1,182 
1~290 0.0) t,385 

8,382 (3.6) 10,716 

]0,2.26 (6.7) 16,125 
18.608 (5.4) 26,839 



~ 

$mn [990 Prices 
E:~(ept \Vhere Indicateu 
P.A. Grn\vth Ratc$ in Parentllescs 

AGRTCVLnrRE 
Dniry Products 
~lent 
\Vonl 
Horttt:'uiture 
Other Food 

TOTAL AGRICULTURE 

OJl fER GOOnS & SERVICES 

IIrL.\L 

1990 
Actual 

1.826 
3~664 
1,586 

954 
352 

8)82 

10,226 

lRi60~ 

TABLE 4 

ALTERNATIVE EXPORT TARGETS 

1997 1997 
Control Stretched 

Run Agriculture 

3,04R (7.6) 3~65:? 
4,705 (3.6) 5~657 
1~O67 { .. 5.6} 2,3()R 
1~104 (2.1) 2~211 

555 (6.7) 699 

10,479 (3.2) 15~222 

12,948 (3.4) 12,948 

23.427 (3.3) 2S~I70 

(lOA) 
(6.4) 
(55) 

(12.8) 
(10..3) 

(8.9) 

(3.4) 

(6.1 ) 

1997 
Stretched 

"OtherU 

Exports 

3,048 
4,705 
1;067 
1~104 

555 

IO,4?!} 

17~691 

28~17() 

(3.2) 

(8.1.) 

(6.1) 



':W 

In the 1997 model runs whicll follow,thcse, 'and some other 'important changes, 
are inc<>tpOtiltc¥tO givea,threebroad sGcnruios as fOHows: 

(i) \VithBxogenlt Availahle Capital and Labout as in tile CQl1lrO} PrQjection 

h10dcl RUn No 1 Stretched agticulturaIexporttargetgrowUl rate 
Other exports targets nsincontrol run 

Model RUn No 2 StretChed agricultural export target growth rate but 700/0 
of increase to corne from more processing 
Other exporlC) Ulrgets nsincontrol run 

(H) \Vith Endo~enous and Increased Gtlpilal ~nd Lahour (Exogenous Wage and 
Profit RUles ~U' Control ,{.,evel) 

:Modcl Run No 3 SltClched agricultural target exports ) 
Other exports as in control run ) 

as in Run ], 

Model Run No 4 Stretchedngncultute tnrgcts with processing - as in RUn 2 

(iii) \Vith Endogenous and Increased Capitgl and LahQur asin (ii) 

Model Run No 5 Stretched agricultural export. growth rates 
Other export tnrget..'1 as in contro1 tun 
(f()rced agricultural policy) 

!vlodel Run No 6 Stretched lIother" export growth rates 
Agriculturccxport targets as in control run 
(forced industrial policy) 

Model Run No 7 Stretched lIothcrH export growth rales 
plus 10% rise in tariff levels 
Agricultural export targeLc; as in control run 
(forced industrial policy plus mort) 

In Model Runs 1 to 4, the stretching of agricultural export targets is effected by 
shifting outwards, by the required percentage, the moders individual product 
export demand curves along which, in reaching a solution, the model has complete 
freedom lOmove thus leading to possa,le 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 fon:cd 
agricultural or a forced industrial policy and the stretched agricultural or other 
cx.ports are ~~~t. not as demand curve shifts. but as levels to be a..:hievcd, 

~1{,del Run 7 is includl'd to examine the implications of a. policy of import 
suhstitution. 
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RUn No 

\. 

MACRQ VARIABLES 
Rcal Gross Domestic Product 
ElTcttivc Real GDP 
Imporl" 
Terms of Trade ) Index 

\ 

Rcal Exchange Rate , 1990 = 1.0 

OUTPUT 
..... Agricultur~ 

Proccssmg 
Olher 

EXPORTS 
Al!riculturc & Processing 
Other 
TOTAL 

CAPITAL 
Agncullurc 
Prnccs",lllg 
Other 
TOT.\!. 

E \ilPLOY\lF.NT 
Agricullurc 
Procc'ismg 
Other 
TOTAL 

TABLES 

MODEL RESUI:fSFOR 1997 

2 3 4 5 6 
% ~hang~~ Qn ContrOl PrQj~~tjQn llfll~s$ QthQrwh~~ In~1i~at~d 

Aggregate Capital and 
b;!bour at Control Level Ag~~auitaLamLLnbmJLnLTncrcaserl.Lcvcl 

S:retchcd St.retehed 
Agriculture AgricultufC Forced Forced 

Stretched plus Stretched plus AgrieuilUrc Industrial 
Agriculture Processing Agriculture Processing PoUey Policy 

-1.2 1.1 16.3 18.8 15.8 17~1 
OA 1.3 16.6 17.8 16.1 15~9 
8.3 11.1 16.6 195 16.0 8.2 

0.993 0.955 0.952 0.919 0.952 0.908 
1.005 0.958 O~954 0.941 0.954 0.905 

17.9 23 .:8.4 12.4 27.7 8.4 
3.9 15.8 16.7 29.6 16.2 1.1.6 

-3.4- -1.4 15.4 17.4 14~9 18.7 

29.3 38.1 37.0 45.8 35.6 6.0 
-15.6 ·IOll .n.s 4.6 ~2.7 9.7 .., ..... 

.... 1 8.8 11.3 21.0 13.7 8.2 

21.8 1.6 34.4 13.2 34.4 9.6 
4.0 15.3 16.7 2Q.5 16.2 11.6 .., ., 

·.1 .... ·0.8 19.2 21.8 18.3 22.2 
0.0 OJ) 20.9 21.0 20.3 20.3 

20.0 2.1 30.1 13.1 31.7 9.7 
5.2 "' . 1.6 17.2 27.6 172 12.1 
-2.7 .()}) 13.8 15.5 13.4 16.3 
OJ) OJ) 15.9 15.8 15.4 15.4 

7 

Forced 
Industrial 

Policy 
plU. .. Tarirr 

16.0 
19*0 
11.7 

1.028 
1.058 

1.9 
4.1 

20.0 

-lOS 
9*7 
1.:1 

3.5 
5.1 

23.4 
20.3 

2.1 
5.2 

17.1 
15.5 



7 . 1997Compnrative Statics .. Results. 

Detailed reS~lllS from our seven model nms are given in the Appendix. Here we 
give~ in Table 5, . a summarised view with varlablesexpresseda~percentage 
changes on the control projection. Our main interest is in real GDP but also on the 
scctornlallocation of capit ll, laboul:'t and land and sectoral exports.~ In some 
instances tefercncc will be made to effective real·GDP i.e. real ODP corrected for 
changes in tlle terms 0(: trade. 

1\1odel RUIlNo 1 

\Vith stretched agricultural export tatgcts,agdcnlt.ural exports rise markedly; other 
exports fall, and totnl exports show .3 small rise. But the overall re~1ult is for real 
GDP to fall by t.2O/o •. The reaSon (and ltisimportnnt) i,S to be found in the fixed 
ngricultunll Jand base in our model and so diminishing returns to capital and labour 
in agriculture. Agrlculturaloutpul rises 17,,9% but capital and labour employed rise 
2L.8%and 20% respectively,und so less of the fixed aggregate supply of labollr 
and capitnl is available for other sectors whoseoutputandexpor1.i) thus fall. 

1v1odel Run No 2 

This is US in Run Nlt (1), but now with additional processing p r,:wi ding almost 
lhreequarMrs of the increased agricultural expon.<;. The agricultural output increase 
is now much loweranclpl'Ocessing much greuter. There is consequ~nLly mitigation 
of the diminishing returns problem audso other exports and output do not fall as 
much, aggregate exports rise 8.8% and with them real GDP by 1.1%. \Vhalever 
other bcnefil~are conveyed hythepolicy of adding value (and there are many),the 
offsetting of agricultural diminishing returns isa further one to add to the list. 

Model Run No 3 

\Ve now repeat Runs (1) & (2) but with increased supplies of capitalaud labour,.. 
but not land. In fnct we setexogenously the profit rate and \vagc rate which result 
from IhecJntrO:l 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 fannuuon. 

In Run (3), with no additional processing, Real GOP nOw rise~, by 16..3%. There 
is still diminisl1ing returns in .agricuhur~, with output rising less than cupital and 
labour employed, and so still a smallsqueel..e on oUler exports. 

1\1odel Run No 4 

As for Run (3) but with morc processing, the diminishing returns impact is again 
muted,all variables expand and real GDP hits 18.8% above control again 
confinning the value of additional value .. ndded by more processing.7 

7 lL is useful at tlns stnge m record H.11 estimate of the employment multIplier from Riln 3. As shown in the 
AppcmJix. us betwcenUle control nm :nul Run 31 the jncrea~ein agricultural cmphlyrncnt amounts to 48.0f)() 
person\, anoin (amI employment 220,000 persons implying a multiplier of 4.6. Tllis is nlmosthlcmical tn 
lhm c'llculatcdill Ute vcryUlorough workofNaray~m uno Sri Rxul1armhan (1992) ~Ulo alhO in earlier research 
hyRPEP in Philpolt(1984a) and (1984b). 
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Vole noW turn to the third setaf model nms tn which. again whh increased 
endogenous supply ()fcapitaJ nnd lab.o~lr, wecontrnst. thceffectsola forc..=d 
t\grlcuItunllwlth U forced industrialpnlicy. 

l\1Qdel Run No 5. 

\Vehave dubbed this in Table 5" .3 .B.ll:.,~d (>\gricull\ttalfJQ1i~~. Here we force in 
the stretched 3.gci~ull11I"J.l export UlrgctSwhil(~ lc~\Vingothcrexr~lrist~) be determined 
by the.lllodcl~ given the largl!ISOr demand curve .shifts at control level. The results 
nre~ not snrprisingly, much the same as those of ,Run q with which it 10 hr'.>adly 
similar. 

1\10<101 Run NQ Q 

\Ve ha.ve. dubbed this 11 F{~d Industria] Polic~, and it explores\ by contrast, .3.n 
industrial policy with lIather'· (lUtlinly lTlunufnctudng) stretched exports forced in, 
while leaving agricultural exports lobe determined by the mudel given the target') 
or demand curve shifts set at cootro.lruo .Jeve!. \-Vhile this performs, in terms of 
rcul CDP, marginally better than Run SOl' Run 3 tall of them without .addcd 
procesRing)it ismarginall) inferior to Run 4 with processinu.. Furthcnnore it 
throws up u very important (lUlCOme, in that the increase in impc,m.sis only 8% on 
control c.()mpared with about double this for olhcrcnmparahlc runs.s Tbisfallts 
occasioned by the considerahle reduction in the real exchange nne which renders so 
much more c(Jmpetitivc. import competing industriesnnd so redlJct.!S import 
volumes. 

ly1Qgel Run No 7 

Finally we repeat Run 6 with an indu.striul policy but,. as well. submit to the 
ultimate beresy, andinu'()duce a 10 per cent rise in import tariffs as a surrogate fOf 
an explicit and determined import suhstitution policy. In thiscuse agricultural 
exports are cut back 10%' below control; other exports risc nearly 10% but total 
exports are only marginally greater than control. And yet real GOP still sbows a 
very respectable 16% increase comparable with that achieved in otherntns. 

This startling result is achieved a.gain be.cause of a much lower rise in imports butt 
more importantly, because ofa fall of a.bout $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 tt~rms trade due to much lower agricultural exports 
facing low elasticity demand curves. 

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

8« Cpmparative Statics • COI]~lusiQns 

Our conclusions from these rr,odclruns can he summarised as follows: 

(i) In terms of rcalGDP the top performer is undoubtedly Run No 4 Le. 
stretched agriculture with increased processing giving GDP 18..8% higher 
than control: a per annum GDP growth ratc of 5.3lk' (nearly double the 
control rate); and a growth rale in cmph 'ymcnt of 3.2% pa sufficient to 
produce uenr full empll1ymcnt by 1997. 

8 In fact (tlS shown in the Appendix tahles) the h~port to Gnp nltio .f:d .s :\ full 3 pcn:c.utngepoints to O.23R 
[rom 0.268 in the control run • this being the lth .. .!st import rmio of nil the runs considered. 
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(li) 

(iii) 

Ever prcsentls the problem of diminishing retutnsin .ugricultul1l1 production 
and the limitation this places on resources available for expansion in other 
sectorS. The problem is partly ameliorated· by the rates of agricultural 
produclivilyweh~vc assu~e~ an~ by incre,ascdsupplies of capital and 
labour, but the maJor bcnefl~ ut IhlS regard .15 conferred :byasubslantial 
increase in value added through more ngriculturalprocessing. 

Consonant with the diminishing returns problem we have a diminishing 
lllarginalrevenuc problem ret1ectingthe low export demand price cIas tic ities9 

facing New Zealand for our. traditionalagriculturnl productS. This shows 
itself in reverse in Run No 7 where, with an industrial policy plus tarirf~ 
agricultur'J.l exports actunlly fall below control and thetennsof trade~. 

(iv) As u. consequence we have in Run No 70. rise-ineffective: GDP such that, in 
terms of that variablet Run 7'5 industrial policy plus tariff scores highest of 
the lot~ nswell as producing 11 very desirable reduction in theimportlGDP 
ratio. 

Thus while the evIdence, as in Run 4, favours agriculture witb more processing .us 
the preferred progenitor of economic growth tbe argument isat best tc.ndentious. 
The margin of difference in termsofrealGDPis no more than 2. to 3 percent 
comparl!d with its diametric opposite Run 7. Such small marginal differences from 
substantial changes in resource aUocati<lfl, are (as Lucas 1988 shows) characteristic 
results from comparative SUllic analyses which, hy definition ignore the dynamics 
of the changes and so to such dynamic questions we must now tum. 

9 As noted inlhc Appenuix the pricccJa..liticity for tmdHiomll agricultuml productsnssumes tile value of .. 1. 
111ist it should benotcd. is tllC price. elasticity !acing Nc'w Zt'n1i\Jld given estimates of world price elasticities 
and New L"c:.dand's share of world trude (in S(lmc cases e.,g.ililiry products. Imnb and crossbred WOOl, this 
bcingquit~ high. Thenggrcgate priccelasticHy .of - 1 assumes no rc:u::llon from other SUppliers wbkll is 
probably jusI.iflcd in theprcscllt investigations in which we can conceive of agriculture stretching being 
based On a Jot oCovcrscas market developmcn( and promotion ns part of Ule proCc"IiS or ~llifting out demand 
curves further to Ole right In a parallel ex.amination of the innucnceof the GATf round il) which world 
prk:esriscbcctlUsc of reduced supptiesof durnpetlproduct ,jlcabovc assumption of unchanged reactions from 
olllcr suppliers would be most unwise and the demand priceelasUcity would need to be rcducqd, if not 
completely to 11m world level. ccrutinly closer to it. tbtmtrc·1 value assumed above. 
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IlL FUTURE DYNAl\rflC;S 

9 . Dynamic Considerations 

In Olis finnl section OUI'concern is wlthquestions ofdynatnics - the. dynamics of 
growlh compared with what have so far been questions relating to allocation. It 
woulrlof course have beenapproprialc to discuss this with an empirical dynamic 
mod~l but in the abscncclOof such a .modelour treatment must be confined 10 
theoreticnl speculationancl to adducing the set of considerations which should be 
taken into account when denling with dynamics. 

rhe first question which arises is whetheri in aiming to sccureor-limal resource 
allocation, :in whichtas we have observed, the. percentage gains are smull, we 
impede the ralcof.growlhof the economy from which thcgalns are very large) 1 

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 Purt 1. \Va need iocnguiro as to the conditions required to 
ensure continuadon f in future., of productivity growth in agricuItureat the rates we 
have assumed and equally for other seClors especially manufacturing. For it is on 
the outcome for these rates of productivity .growth that 'finally rests the decision as 
to whether ,ve prefer the out.comeof Run 4 (Agricultural accent) or Run 7 
(Industrial ac'c'cnt). 

Productivity growth rates in both agriculture and industry depend on capital 
accumulation, research developroentand innovation, and on adequate levels of 
profitnbility . .But there are somecriticaldiffcrenccs in the economic environments 
in which these occur. 

Agriculture being a price taker in world markets requires low OOSl5 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 
urc more likely .to adopt new technologies both through necessity andas embodied 
in new capital goods, reflected in relatively high levels of gross investment. Under 
such conditions~ nnns arc also .more likely to enjoy economics of scale; to find it 
more desirable and easier to reallocate resources within and betwecnfirms and 
sectors; and to engage in the son of microcconomic and managerial rcfonns which 
contrihute to high productivity. 

This output .. productivity relationship may also bean empirical reflection of the new 
types of growth theory now emerging in the literature. There the stress is laid on 
increusing returns nnd external economies from "Jearning hy doi.ng", from 
increases in humancnpital, and from nationally funded education research and 
development expenditure (Lucus (1988), Romer (1986) (1987». 

Such considerations find sorneempirical support in the earlier results on economic 
growth which we discussed in Part L Though 110t reported here, there appearcs to 
be a close relationship between growth rates in real gross ()utput (as a surrogate for 

10 111rough .rcscarch work on uynamic COIllpUt:lble general equilibrium model has now been .iniliatcd at Victoria 
University. 

11 Something like this mrlY hnvcbccn happening in New Zealand over the last de"~·Je of restructuring in which 
the preeminent goalhns been improved resource nUocationand the mlcof grO\.lhhas been minimal. 
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demand) and total fnctorproductivity gr.owth in non agricultural tradablesbut 
especially so for importables (Philpott 1988).. 

Further .• ns \vecatHer observed. ;growth rates in GDP. andprodllctivity in 
importnbles was itself closely related toaggre,gate GDP·growthinthc same way 
that we fiudin the projection of Run. 7 (Industrialnccent). I'n bOtilbistory and 
projection, the impoWGDP ratio falls and in this connection it is well to temind 
ourselves of the basic ThirlwaH relationship between economic growth on the One 
bandundexportgrowth divided by the propensity to lmporton the other.12 

Returning now lathe difference in economic environments roragric~ltutal and 
industrial growth,thecndcrll requirement fotpricc takingagricultureof low costs 
nndminimalinnation~ requires fornn agriculturally oriented growthpoIicyconstnnt 
Vigilance by tile monetaryauthoriuc.l) with inevitnblcphases ofhighcdntercstralCS, 
excbungerutesnnda gcncml dampening ofdemandundoverall growtbJ3 eo. just the 
reverse (cquirc,d for a successful industriul policy. Asn c\)nsequencc, tile danger is 
we finlshup with lowered industrial produclivitynndGDPgrowlh .aclingas a 
severe offset to whatever bc.nentsare conferred on agriculture .. 

1vtncr(jec\momic policy needs lobe rcorie.n1L~d h.'wards growth and in u. way which 
explIcitly r-.;~cog.nises that it is changes in the rate of growlh\lf demand and loml 
output which tnise productivity" and not the other way round and that increased 
pl\)ducti vity is not something which Can he injc,cted into the system from QllLfiide. 

In the abSl~m.eof such Ii reorientatio.n of polic:yt4~a commitment s()lclylo un 
agricultural glowth policy will cunuemnus to an overaHgrowth rate whic,h wiUnot 
exploit our full potential, as it is outlined in our Run No 7 (industrial policy). But 
with .such.tl policy change, we can secure the best ofbolh worlds. 

12 Alrc.'ldy in New ZC!11anu's "recovery" phase, fears nrc being expressed about the problem of Ule rapidly rising 
trend or importS. 

13 lroni~'1.uyevcn using land values as aresull of m;l"l:lcrmcd t\gricultural groWtll can contri.bUlc to .inntltion as it 
is cOllvcntiont\Uy me.'lsurcd :mu I1ms to the onset or cotHractioll:tty policies. 

14 111C necessary policy reorientation bas outlined in my "Vist;lS of 1995 frotll tln~ Summit of 1990" <Philpott 
19f)()a) together with tiprojccdollulldcr cumml p(}licicS of tllC economy in 199419Saprojcclioll which is 
l"ming out m bclargely vnlidmcd. 
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10. !;onc1usIQn 

A possible answer to oUi.hasic questlollon .ngricultureasa growth lender, 1s that 
agdcul tura} grQwth .• is.a n~9cssarybut.~ot sufficlentcondi don foru&gregategrov:th. 
Thus, rorexample~ In nddlt\On to strcssmg,. alrnostad nauseam, the v~rltlesofearntng 
foreignexchnnge by 'cxportingand .particuJarly. agdoultumlexporti.ng, such bodIesns 
TRADENZ should devote equal attention lOlhe task of saving foreign exchange by 
import substitution and· should bcprepa.red to divensome of the largcttmount of money 
spent on theexPQrt side of the deal, toUleencouragementof.efficicntand potcntinUy 
.competitivei m portreplace.rnentindustrics.15 16 

In tbiS way perhaps we can get the best of hath of the worldsexplorcd before by our 
model runs. 
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AP·PENDICES 

L SPECIFICATION OF THE JULJANNEMOD~L 

The Julianne .00odclcovers 26 SNA industrygr.oups viz the 25 SNAscctors reduced to 
22bycambinationof central and l()cal.government~ bycombination of threcprivntc 
services sectorslnto one; and by disaggregation of agricultureinto 3 sub~groups with the 
snmedisaggregation for food, beverages and tobacco ... In addition, compared with earlier 
versions, a third factor of production -land is added to the production fUllctions for the 
agricultural industries. 

The data sources .and construction of the model are described inPhilpotl (l993) and 
Philpott & Nana (1993a). Jnuddhionmention shouldbcmadc of the demand price 
elasticities assumed to face New Zcalruld for broad classes of exponcommodities. 

111CSC ore!· Agricultural Products - l.0 
·HOltlCul ture Products - 2.0 

All Other Goods & Services - 5.0 

Import tariff levels averaging about 6.7% In 1990 are assumed (except in model runs 
where they are varied) to be halved to 3.50/(1 by 1997 as part of ongoing lnriffrevicws. 

The vttlues of most exogenous variables relating to 1997, come from National Sectoral 
Progtammc (NSP) discussions and consultations with industry groups or from the 
results of funning a three sector maCro model (TRI). The following are some of the 
critical exogenous variable assumptions, with 19903s the base for those expressed as 
growth fa les to 1997. 

• 
• 
• 
• 
• 

• 

• 

• 

• 

Real Capital Stock 
Employment 
Real Gross Investment 
Real Government Consumption & Investment 
Real Housing Investmunt 

1.77% pa 
1.02% pa 
3.57% pa 

-0.50% pu 
2.20% pa 

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 dehtrepayment .. neither of which am included in the 
routines of the Julianne model. 

Overseas Prices for 1997 are assumed to be at same level as 1990 ieovcrsc:as {as 
well as New Zealand inflation .is igoored)c.xcept for agricultural exports \vhich, in 
line with \Vorld Bank fore,casls, are assumed to fall 6% in real terms by 1997. 
This fall in world agricultural terms of trade is separate 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 sector, fromNSP consultations with industry groups or 
where necessary by extrapolation of historical rates of change. The rates arc set 
down in Appendix Table 1 following. 

Export Demand Curve ShifL~ to 1997 
These, as gIven in Tables· following, are derived from NSP consultations with 
industry groups or by using the forecasts given in NZIER (1993). It should be 
noted that they represent an attempt to simulate the shift in demandcl.lrvcs at 
constant prices (Le. in some sense of the word they are targets) but the model is 
free to operate at any point on these curves given the pdce elasticities assumed and 
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in lhe 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, anultcruative set 
encapsulntitig tlmstrctched levels frorn TRAOENZ arc included. 

• Allowance for Extra AgnculturnlProcessing 
The TRADENZ stretch scenarios assume that only 30% of thecXlra agricultural 
exports would be from greater productional the farm gate. The balance of 70% 
cOIning from cxtnl value added in processing. To allow for this the Interlndustry 
coefficients in nIt three of the tn 0 del's processing scctors'\>'1ereamcndcd as follows: 

Input from fann Sectors 

Otllcr Intermediate Inputs 

Value Added 

1990 CoefficicnLf) 
As At Present 

1997 Amended 
Cocrnqienlc; 

Pet $ of Processing Output 

0.50 0.32 

0.30 0.41 

0.20 0.27 

I.OO 1.00 
-:..-

20 



IndustrY Oroun 

.Dairy l:arnllllg 
Sheep & Beef Farming 
Otber.F'anning 
Fishing 
Logging 
Mining 
.Nfe:ul?rocessing 
Oal.i) Processing 
Other Food. Ucvernges & Tohacco 
Tcxti1¢s 
Wood &: Products 
Papcr & Products 
Chemicals 
Non Metallic Minerals 
Un.'\tC Metals 
r:"abricated .Metal .. Products 
Other .Mallufacturing 
l~lcctddty.Gas & Water 
Building & Construction 
Trade. Restaurants & Hotels 
Transport 
Communicatioll 
Finance. Insurance etc 
Owncrsbi p of Dwellings 
Private Services 
Public Services 

TOTAL 

Dairy Prooucts 
Meat 
Won} 
llortlcu lture 
Otller Pl'Kx1 
lhtru Agri.culture 
Other Goods & Sen'ices 

TOTAL 

A.I)I)l~NnIXTAnLE 1 

RATIt..,<;OF1'ORAL FACTOR l'ROJ)UCTIVITYAOVANCg 
ANDNSJlEXI'ORT'rARGl~rs FOR 1991 

Tot.n1 
Factor 

l!roductivUI 

1.6 
1.6 
1.6 
1..5 
2.0 
3.0 
4 .. 0 
4,0 
40 
:t1i 
3.0 
2.1 
0.1 
1.n 
1.9 
1.5 
2.0 
1.8 
1.4 
0.6 
1.4 
4.5 
1.5 
o~o 
0.5 
0.7 

1.5 

1990 

1.826 
3.664 
1.586 

954 

<Ji:, nmc$ ofO\nngepa t 920 .. 1997 

1221 

3.652 
).657 
2.308 
2.217 

Dalrv Products 
~fent 
Wool 
1 {orUcu I tora! 
OlncrFood 
TOr At AGRICtJI.:nJRH 

Mining 
Fish 
Textiles 
Wood & Pmducts 
Paper & Pn>dUC1S 
Chemicals 
Non Metallic Minerals 
D:·,ic :Mctals 
Fabricated Metal Products 
Other MJUlUfncturing 
Energy 
TOTAl. GOODS 
Tourism 
Transport 
Other Services 
TOTAL SERVIenS 
TOTAL GOODS & SERVICES 

1;t 

QU\lJruUm 

104 
r,,4 
5.5 

12.8 

8~382 15,222 8.9 
___ )0.226 -.l!~_._~ 

28.170 0.1 
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1991 
LevelS 

1990 $mu 
Levels 1990 

Smu £!jg;] 

1.826 3,048 
3.664 4.705 
1;586 1,067 

954 1,104 
352 555 

8.382 10,479 

40 63 
.805 1,674 
269 424 
591 832 
783 1~102 
766 1,207 

43 68 
It~97 1.287 

(P9 1,070 
4.i5 685 
470 554 

14.580 19,445 
2.193 1.999 
1.142 1,240 

713 743 
4.048 3.981 

18.6C8 23,427 

% 
12.21 Clliy~ 

3,048 7.6 
4.705 .36 
1.061 ~5 5 
1.104 2.1 

10.479 3.2 

28.170 6.1 

.f3 

Growl 
1 

7 
3 

.,5 
2 
() 

3 

(i 

11 
ti 
5 
5 
(j 
(l 

*C 
{j 

{J 

2 
4 

-] 

1 
C 
~r 

3 .. 



II. SPECIFICATION OF THEIVIODEL RlJNg 

In Appendix. Tables 2to5 f()llowing,~lreglven the detaUedresultSof the model ntns in 
level roon. They fnll lntt} three groups as per the following schedule. 

(1) \Vith EXQgenous A vnilnbte Capital and Labour nsin the Control Projection 

Model Run No 1 Strctchedagriculturalcxpon target. gt'OWUl fate 
Olher export tnrgcLI) 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 targets as in control run ... 

(ii) \Vith Endogenous and it:.:rcased Capital and Labour (Exogenous Wage and Profit 
Rates at Conlrol.uvcl) 

Model Run No 3 Stretched agricultural target exports ) 
Other exports as ill·cOrHroI run ) 

as in Run 1 

Model Run No 4 Stretched agriCUlture large.ts with processing - as in RUIl 2 

(iii) \Vith Endogenous and Increased Capital and Labour as in (in 

~1odel Run No 5 Stretchedagdcultural export growth rates 
Other exporltargets as in control fun 
(forced agricultural poHcy) 

~1odcl Run No 6 Stretched lIotherllexport growth rates 
Agriculture export targets as in control t11n 
(ftc"ccd industrial policy) 

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

In h10del Runs 1 to 4, the stretching of agricultural export targets is effected by 
shifttng outwards, by the required pcr£'elllage, the model's individual product 
export demanu curves along which, in reaching a solution, the model has complete 
freedom to move thus leading to possible changes in exports prices and thus terms 
of trude facing New Zealand. 

Inl\1odel RUns 5 to 7 by contrast we arc concerned with the effects of a forced 
agricultural or a forced industrial policy and the stretched agricultural or other 
exports arc sel, not as demand curve shifts, but as levels to be achieved. 

M.odel Run 7 is included to examine the implications of a policy of import 
su bSlitution. 
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I 

Smn 1990 Prices 
Except \Vherc Indicated 
pa Growth Rates in Parentheses 

Private Consumption 
Gross Capital Formation 
Exports of Goods & Services 
Imports of Goods & Services 
Real BalanCe of Trade 
Gross Domestic Product 
Effective Gross Domestic Product 
Capital Srock 
Employment ('000) 
Land 
GDP Del1ator (1990 = 1) 
Export Prices & Terms of Trade (1990:: 1) 
Real Exchange Rate (1990 :: 1) 

APPENDIX TABLE 2 

CONTROL PROJECTION 

MacrQ Variahles 

1990 1997 

44.022 (1.8) 49,973 OUTPUT 
14~679 (3.6) 18,819 
18,608 (5.4) 26,839 
19,250 (2.6) 23.108 

-642 3,731 
71,502 (2.7) 86,233 CAPITAL 
71,502 (2.5) 84,733 

284,526 (1.8) 321~793 
1,,290 (1.0) 1.385 

191357 (0.0) 19~357 
1.0 0.941 E~1PLOY1vIENT 
LO 0.955 (,000) 
1.0 0.919 

EXPOR1'S 

SectnralVa rlables 

1990 1997 

Agriculture 9}O81 (3~6) 11,056 
Processing 121856 (4 .. 1) 17,707 
Other 127~865 (2.1) 153.511 
TOTAL 149,802 (29) 182,974 

Agriculture 32.628 (2.1) 37,838 
Processing 10,918 (O.9} 11,624 
Other 240,980 (1.8) 272,231 
TOTAL 284,526 (:1.8) 321 j 793 

AgricultUre 124 (2~3J 145 
Pt(\;cssing 58 (0.0) 58 
Other 1,108 (0.9) 1,182 
TOTAL 1,290 (LO) 1~385 

Agriculture & 8,382 (3J5) 10,116 
Processing 
Other 101226 (6.7) 16,125 
TOTAL 18,60& (5 .. 4) 261839 



A'PIJENDIX TA8LE3 

lVIODEL RUNS-iViACROECONOI'vIIC RESULTS FOR 1997 

Aggregate Capital & 
LubmJrJltConlrnl LQv.QJ Increased Aggregate CapitaltabQur 

Stretched Stretched Forced 
Agriculture Agriculture Forced Forced 1ndustrial 

Stretched plus Stretched plus Agriculture Industrial 'Policy 
Agriculture Processing Agricult1lre Processing POlicy Policy plus Tariff 

1990 1997 1997 RUNS 
$mn 1989190 Prices BA;)E CONTROL 
Unless Othenvlsc Indicated YEAR RUN 1 2 3 4 5 6 1 

Private Consumption 44,022 49,973 50~204 50,833 60,399 61,173 60,071 59,945 61,910 
Gross Capital Formation 14,679 18,819 18,889 19~O72 22,028 22t255 21,927 21,888 22A87 
Exports .. Goods & Service~ 18,608 26,839 27,487 29,209 30,670 32,480 30,524 29,056 27,287 
Imports - Goods & Services 19~250 23J08 25;036 25.673 26,951 27,611 26,815 24,059 25,809 
Real Balance of Trade -642 3,731 2,451 3,536 3,719 4,869 3,709 4,997 1,478 
Real GDP 71,502 86,233 85~243 87,149 10O~292 102,435 99~838 100,955 100,062 
Effective GDP 7',502 84,733 85,043 85,846 98,804 99,798 98,361 98,188 100,815 
Export Price Level 1.;100 0.944 0.993 0.955 0.952 0.919 0.952 0.905 1.028 

& Terms of Trade 
1989/90 = 1 

Capital Stock 284,526 32t793 321.790 32L,784 388,965 389,446 381,262 387,264 387;256 
Employment ('000) 1,290 1,385 1,385 1,385 1,605 1~605 1,599 1,599 1,599 
Real Exchange Rate 1.000 0.955 1.009 0.991 0.957 0.944 0.957 0.908 1.062 

1989/90 = 1.0 
Import/GDP Ratio 0.269 0.268 0.294 0.295 0.269 0.270 0.270 0.238 0.258 



APPENDIXTAULE 4 
if 

i\10DEL RnNS .. SECTORAL RESULTS FOR 1997 

Aggregate Capital & 
Lnr~Jur atControl Level Increased Aggregate Canha} Labour 

Stretched Stretched Fnrced 
Agriculture Agriculture Forced Forted !ndr.stritl 

Stretched plus Stretched plus Agriculture Industrial Policy 
Agriculture ProceSSing Agricultnre ProceSSing Policy Policy pluS TarUr 

1990 1997 1291 R!JN.S. 
$mn 1989/90 Prices BASE CONTROL 
Unless Othct'\vise Indi""ated YEAR RUN 1 2 3 4 5 6 7 

OUTPUT 
Agriculture 9,081 11,656 13,739 11.926 14,972 13~O97 14,888 12,629 11,876 
Processing 12,856 17,707 18,405 20,495 20,662 22.945 20,578 19t757 18,533 
Other 127,865 153.611 148,429 IS1,403 177,207 180,411 176,474 182,333 184,336 
TOTAL l49,802 182,974 180,573 183,824 2121841 216,453 211,940 214,719 :114;745 

CAPITAL 
Agriculture 32,625 37,838 46,082 38A28 50.841 42,837 50.881 4l,473 39,174 
Processing 10.918 11 .. 624 12,089 13,403 13,566 15,053 13,508 12,971 12,213 
Other 24(),980 272.231 263,219 269,953 324,558 331,556 322,873 332,R20 335,877 
TOTAL 284~526 J:'j~793 321~790 321,792 388"t}65 389A46 3871262 387,264 387,256 

EtvlPLOY~IENT 
Agriculture 124 145 174 148 193 164 191 159 148 
Processing 58 58 61 67 68 74 68 65 61 
OUler 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 toOs t604 1~599 1,599 1~S99 

EXPORTS 
Agricullure & 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 14,409 15~993 161860 1S.691 17,691 17,691 
TOTAL 18,608 26,839 27,467 29,209 30,670 32,480 30.524 29t OS6 27,287 



APPENDIX TABLE 5 

l\tlODEL RUNS .. AGRICULTURAl .. SECTOR RESULTS FOR 1991 

1990 1997 
$mn 1989/90 Prices BASE CONTROL 
Unless Otherwise Indicated YEAR RUN 

SHEEP~ BEEF & CROPS 
Output 
Land Used 
Capital Employed 
Employment ('000) 
Exports 

DAIRY F ARJv1!1"1G 

Output 
Land Used 
Capital Employed 
Employment rOOO) 
Exports 

OTHER FARMING 

Output 
Land Used 
Capital Emplo~.·d 
Employment 
Export~ 

4,.116 
12~357 
20.553 

49 
5.250 

2.206 
4.000 
6~982 

35 
1.326 

2.759 
3,O{)() 
5~O90 

40 
1i 306 

4~587 
11~ 152 
21A55 

49 
5,807 

3AI0 
4,995 

10,085 
48 

3.059 

3~659 
3~209 
6~298 

48 
1,850 

Aggregate CnpitnI& 
LabQurm Control Level 

Stretched 
Agriculture 

Stretched plus 
Agriculture Processing 

2 

5,622 4.899 
t 1,63() 11.715 
27,286 22.937 

62 53 
7,557 R.005 

3,537 2.755 
4t 368 3;965 

10.754 8,147 
51 39 

3A67 3,899 

4.5S0 4,272 
3~360 3~677 
8.041 7,355 

61 56 
2,834 2,896 

.:! t, 

TncrensedAggregnteCupital Labour 

Stretched 
Agriculture 

Stretched plus 
Agriculture Processing 

1997 RUNS 

3 4 

6t lO5 5,330 
11,635 11.684 
30,119 25,501 

69 S& 
7A~69 8,317 

3,863 3,013 
4,371 3;955 

I1 t 875 9.058 
57 43 

31613 4~O54 

5~O04 4.754 
1.351 3.718 
81847 8,277 

67 62 
3.J96 3.249 

Forced 
Agriculture 

Policy 

5 

6,155 
11~722 
30t 369 

69 
7 .. 965 

3~880 
4,388 

11.930 
57 

3~652 

4~853 
3,247 
8,582 

65 
2,916 

Forced 
Forced Inf iu5trial 

Industrial Policy 
Policy plus Tariff 

6 7 

5tOl0 4,859 
11,282 11,474 
23~79& 22,871 

54 52 
6,051 5,329 

3,558 3,313 
4,804 4,719 

10,636 9,870 
51 47 

3,190 2,811 

4,061 3,714 
3,211 3,164 
7,039 6,433 

53 49 
2, 12,t 1,456 




