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Abstract

The paper discusses the present status of the rural economy in Australia, emphasizing
that agriculture, and primary industry in general, has historically played a dominant
role in national economic development and has occupied a prime position in general
economic policy. In this context, rural development policy in Australia has consisted
mainly of measures to expand agricultural production through a pattern of capital-
intensive technological change aimed at minimizing labor inputs and maximizing
land-labor ratios. ~ While leading to very high levels of labor productivity, this
approach has failed to prevent the wider rural economy deteriorating in many
communities. It has also been accompanied by a deterioration in the overall economic
performance of the agriculture sector itself, despite continued improvements in
certain popularly quoted agricultural indicators (such as gross physical production).
The paper argues that Australia’s rural policies and programs have not taken adequate
account of structural changes in the national and international economy. It concludes
that improvements in the rural economy will require a new approach which includes:
(1) the replacement of "growth in agricultural production” as the main focus of rural
policy by a new paradigm concerned with "integrated rural development”; and, (2) a
new emphasis on technology policy as a tool for ensuring that the pattern of
technological practice in agriculture and other rural industries is developed to properly
fit the underlying economic conditions.
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Introduction

The particular combination of demographic, economic, geographical, and social
features which typify Australia make the country an interesting case for comparative

studies of rural economic development.

Australia is an advanced industrial society with a relatively high per capita
income, sharing most of the features typically associated with other developed nations
in the O.E.C.D. group. Its political, social, and financial institutions are stable and well
developed; its educational system is of a high standard; its economic infrastructure is
modern and relatively sound; and the population exhibits a standard "industrialized"
demographic structure (e.g., low birth and death rates and a relatively aged population

by international standards). In short, Australia is part of the "North".!

While classified as part of the North in debates over North-South relations,
Australia is nevertheless geographically located in the south and exhibits various
features normally associated with the less-industrialized countries of the "South".
Along with most of these countries, Australia used to be a European colony and its
economic development patterns have reflected this fact.2 Australia achieved
nationhood less than one century ago and, reflecting its colonial origins, the economy
remains heavily dependent upon foreign capital. Furthermore, as captured in the
traditional adage that its economy "rides on the sheep's back," Australia has
historically been heavily dependent upon primary production, especially wool
production. Rural exports have been the dominant source of Australia's foreign
exchange; throughout its history Australia's foreign trade has consisted mainly of the

export of raw materials and the import of manufactured goods.3
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Despite being part of the North, Australia's political economy does not neatly fit
the standard patterns associated with the North in all respects; and neither does it
neatly fit those of the South. It is therefore not likely that economic development
policies based on models of the typical economies of either the North or the South will
be immediately applicable. Australia might be described as having a "middle"
economy, exhibiting economic development problems which arise from this situation.
On one hand, the nation is not a significant world economic power and it is not
located at the "center" in the center-periphery patterns of international investment
and trade. On the other hand, the nation does not exhibit the extremes of poverty,
economic dualism, foreign indebtedness, and capital scarcity typically associated with
nations at the "periphery.” In this respect Australia is probably not alone. Other
countries in a similar situation could include New Zealand, Eire, Israel, and some of
the smaller out-lying European countries, such as Greece, Finland, or Iceland,
although Australia has important and obvious differences with each of these. A
similar case might also be made for the Newly Industrializing Countries in South East
Asia and for some of the non-dominant regions of otherwise dominant industrialized
nations, e.g., outlying provinces of Canada, or Scotland and Wales in the United

Kingdom.

Despite the similarities of these "middle" economies, there is considerable variety
in their economic conditions, as there also is between the "middle" economies and
other economies. It follows, therefore, that each country or region should develop
unique economic development policies to match its special conditions in any
particular period. This is a common sense principle, but deserves special attention in
view of the tendency amongst some commentators to categorize nations simplistically
as either North or South. Despite appealing to common sense, the principle of

developing unique economic development policies to match the special conditions of
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each region during a given period, is not automatically taken seriously in practice.
Problems now confronting Australia's rural economy have arisen, it is suggested here,

from a failure to persistently apply this principle in national and state economic policy.

Primary production, and agricultural production in particular, have been at the
center in the economic development policies of Australia.4 This is not at all surprising
given the country's history and the importance of rural exports as a source of foreign
exchange needed to finance essential imports. A new emphasis on mineral extraction
emerged during the 1960s and 1970s, broadening the base of rural policy, and more
interest in secondary and tertiary industry has emerged in the late 1980s, but on the
whole the economic policy agenda has retained its focus on Australia as a primary-

industry economy.

Rural development in Australia has been founded largely upon agricultural
development, and to some extent upon mining. Most policies for rural development,
at both the federal and state level, have been based upon the premise that the best way
to develop rural communities is by assisting the agriculture sector. This policy
emphasis was relatively effective while the agriculture sector was bouyant and
expansionist, while Australia held a more obvious comparative advantage in certain
primary commodities, and while the real international market price of such
commodities (such as wheat, beef, and sugar) remained high. The declining fortunes
of the agriculture sector in recent years, however, combined with long term
modernization of agricultural practice, have led to economic decline in many rural
communities and to a search for new approaches to policy for rural development.
This paper will explore some critical choices facing Australian policy makers rural
development, and question the wisdom of continuing with traditional agricultural

policies as the main thrust of rural policy.
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General Features of Australia's Economy

Australia is well endowed with natural resources and land but is sparsely
populated, with an average density of about two people per km2. The land mass (about
7.7 million km?) is almost as large as that of the United States, yet Australia's
population is not much more than 16 million people. Despite the importance of
primary industries to the economy, less than fifteen percent of the population lives in
rural areas, and about two thirds live in the eight capital cities.> In contrast to the

popular "outback" image of Australians, the population is actually highly urbanized.

The annual value of exports in 1984-85 reached just over Aus.$30 billion, about
three quarters of which was accounted for by primary products. The major customers
were Japan ($8.1 billion), the E.E.C. ($3.9 billion), and the U.S.A. ($3.6 billion)
respectively. The total value of imports during the same year was also just over
Aus.$30 billion, accounted for almost entirely by manufactured and high value-added
products. The major suppliers were the U.S.A. ($6.8 billion), Japan ($6.6 billion) and
the E.E.C. ($6.3 billion).6

While the popular belief that "Australia's economy rides on the sheep's back" has
persisted, and the export of agricultural commodities remains important for
Australian trade, there are reasons for reconsidering the role of agriculture within
economic policy. The chief reason, as informed by the statistics presented below, is that
during the last three decades the Australian economy has undergone considerable

structural change, altering the role of agriculture in the economy.

Table One shows changes in the relative contributions of the rural, mining,
manufacturing, and services sectors to Gross Domestic Product over the period of
approximately three decades to 1983. The contribution of the mining sector rose from

2 percent to 7 percent and that of the services sector from 44 percent to 69 percent. The
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contributions of the manufacturing and rural sectors both fell: manufacturing fell
marginally from 23 percent to 20 percent while the rural sector's contribution fell
markedly from 31 percent to 4 percent. Despite widespread lament at the decline of
Australia's manufacturing sector and widespread belief that Australia's economy is
predominantly a rural-cum-primary industry economy, the contribution of the

manufacturing sector to Gross Domestic Product during 1982-83 was five times larger

than that of the rural sector.

Table 1: Structural Changes in the Australian Economy: Percentage
Contribution of Major Sectors to GDP4, 1950-51 to 1982-83

Year Rural Mining Manufacturing | Services
1950-51 31 2 23 44
1955-56 16 2 28 54
1960-61 13 2 29 59
1965-66 10 2 29 59
1970-71P 7 3 27 63
1962-63P 13 2 27 58
1965-66 10 2 27 61
1970-71 7 4 25 64
1975-76 6 4 23 67
1980-81 6 7 21 66
1982-83 4 7 20 69

Notes: a GDP at factor cost at current prices; figures exclude customs duties and imputed bank service charges

which cannot be accurately apportioned between sectors.
b Break in series 1950-51 to 1970-71 figures are classified according to the 1966 Population Census
classification. Figures for 1962-63 to 1983-84 are classified on the ASIC basis.
Source:  Industry Assistance Commission, Structural Change in Australia (Canberra: AGPS, 1977), p. 4; Australian
Bureau of Statistics, Catalogue No. 5211.01. Compiled by D.C. Rich in The Industrial Geography of Australia
(North Ryde: Methuen Australia, 1986).

The patterns have not altered significantly since 1982-83, with agricultural industries
accounting for about 4 percent of the Gross Domestic Product in 1985-86 and the

mineral resource sector accounting for about 8 percent.during the same year?

Table Two shows changes in the relative contributions of the rural, mining,
manufacturing, and services sector to employment in Australia. The contribution of

the services sector rose from over 54 percent in 1947 to almost 73 percent in 1981, while
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that of the rural sector declined from 16.8 percent to 6.5 percent. Manufacturing and
mining also experienced declines, although the decline in contribution to employment

was most marked in the rural sector.

The combined contribution of the rural and mining sectors to total employment
since 1981 has remained about the same (8 percent of the Australian workforce in 1986-
87), with the former directly employing just under 400,000 persons and the latter
directly employing nearly 170,000 persons. Thus, although mining makes a much
greater contribution to GDP than agriculture, its relative contribution to total

employment is significantly less.

Table2: Structural Change in the Australian Economy: Percentage
Contribution of Major Sectors to Total Employment, 1947 to 1981

Services
Year Rural Mining Manufacturing Tertiary? Information®
1947 16.8 1.8 27.0 38.5 15.9
1954 13.4 1.8 28.2 39.7 17.0
1961 111 1.3 275 404 19.7
1966 9.6 1.2 27.5 39.8 219
1971 77 1.5 24.2 404 26.2
1976 7.5 1.4 211 39.8 30.2
1981 6.5 1.5 19.2 39.2 33.6

Notes: a Based on 1968 ASIC Employees whose industry is unknown or unclassified are excluded from
percentage calculations.
b ASIC divisions D, E, F, G and L.
< ASIC divisions H, I, ] and K.
Source:  Australian Bureau of Statistics, Census of Population and Housing. Compiled by D.C. Rich in The Industrial
Geography of Australia (North Ryde: Methuen Australia, 1986).

Table Three shows that the rural sector gains in importance if comparisons are
made of contributions to export earnings for Australia. The rural and mining sectors
in Australia are highly export-oriented, in contrast to the manufacturing sector which
predominantly serves the domestic market. During 1982-83, the contribution to
exports by primary industry was 74 percent while that of manufacturing and services

combined amounted to 28 percent. The relative contribution of primary industries to
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export earnings is almost seven times greater than their contribution to GDP, while
the contribution of the rural sector (mainly agriculture) to export earnings is about an
order of magnitude greater than its contribution to GDP. While the mining sector has
markedly increased its relative contribution to export earnings over the last three
decades to the mid-1980s (7 percent to 37 percent), the proportion of total direct

employment for which it is responsible has not increased (Table Two).

The role of primary exports as the dominant sources of foreign exchange for
Australia has reinforced the cardinal position primary industry has maintained in
Australian economic development policies. Such a policy focus has also been justified
on the grounds that Australia holds an international comparative advantage in
primary production. During the late 1980s, the manufacturing sector gained increasing
attention from policy makers as a source of export income, but tends to be treated
mainly as an adjunct to the primary industries, with the "comparative advantage"

argument being invoked to justify this.8

Table 3: Contribution of Sectors of Australian Economy to
Exports, 1951-52 to 1984-85

Total Manufacturing
Year Exports Rural Mining and Other
Av. of three

years ended $m % % %
1953-54 1567 84 07 09
1963-64 2311 79 07 14
1973-74 5868 54 24 22
1976-77 9810 47 30 22
1977-78 12050 45 30 25
1978-79 14071 46 28 26
1979-80 18606 47 25 28
1980-81 18949 46 26 28
1981-82 19294 43 29 28
1982-83 21454 37 35 28
1983-84 24014 37 35 28
1984-85 29809 37 37 26

Source: Australian Bureau of Statistics and Bureau of Agricultural Economics; Compiled in J. Cribb, ed.,

Australian Agricultural Yearbook, 1986 (Melbourne: Publishing and Marketing Australia, 1986).
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While mineral industries have in some respects become as important to Australia in
recent decades as agricultural industries, this paper will concentrate on the latter
because of agriculture's greater direct contribution to employment and because of its

centrality in rural development policy.

Australia's Agricultural Sector

In keeping with the country's low population density, large land mass, and
industrialized economy, Australia's agriculture is highly capital-intensive and tends to
emphasize broad-acre farming techniques. The relatively arid climate and light soils
over much of the continent has led to the development of special expertise amongst
Australian farmers in dry-land farming techniques, and livestock production is based
almost entirely upon rangeland grazing rather than feedlot systems. Australian
agriculture tends towards extensive rather than intensive production methods. In
1986 there were about 174,000 agricultural or pastoral properties, covering about 486
million hectares, or 63 percent of the total land area; only about 10 percent of this land

was used for intensive production.?

Charts One and Two indicate the distribution of agricultural activity in 1984-85
over commodity categories (measured by the gross value of production in each
category, in Australian dollars). Over half of the output is accounted for by crop
production. “Livestock products," accounting for just under one quarter of of the
value of production, include wool and dairy products. "Livestock slaughterings and
other disposables,” contributing about the same value-added as "livestock products,”
consists mostly of beef, veal, lamb and poultry meat (over half of the beef and veal is

exported, mostly to the United States and Japan10).
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Chart 1: Gross value of Australian agricultural commodities production, 1984-85

Livestock products
$3,785.3m

Crops $8,081.9m

: Livestock
slaughterings and

other disposables

$3,783.3m

Source: Australian Bureau of Statistics, Catalogue No. 7503.0, p.3.

Chart 2: Gross value of Australian crop production, 1984-85

Oats $129.6m

Grapes $259.4m Wheat $3,417.4m

RN
AR

NN

Barley $759.3m

Pastures & grasses
$241.5m

Fruit $670.9m _ : e X

Sugar cane $512.2m Vegetables $628.8m

Source: Australian Bureau of Statistics, Catalogue No. 7503.0, p 4.

Wheat and barley alone, as indicated in Chart Two, account for over half the
value of crop production. About 80 percent of the wheat crop is exported, making the

fortunes of the agricultural sector highly exposed to fluctuations in international
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market prices. Most of the other crops are produced for local consumption. Wool
(about 97 percent of which is exported) normally represents about 9 percent of
Australia's export income. Rising international market prices for wool have recently
stimulated a switch in the use of land normally devoted to wheat crops to sheep-
grazing for wool production.1! This has improved the income of the farm sector, but
also reflects the continued dependency of the farm sector on fluctuations in

international commodity prices.

Charts One and Two reveal that Australia's rural output is highly concentrated in
a relatively small range of products, and highly dependent upon circumstances in the

international market for rural commodities.

The labor productivity of Australian agriculture, at 256.2 WU /male worker/ year
in 1980 (one WU is equivalent to one metric ton of wheat) is very high. It is only
marginally lower than that of the United States, which is the highest in the world
(285.1 WU/male worker/year); the world average in 1980 was 64.9 WU/male
worker/year.12 Australian agriculture also has by far the highest ratio of land-to-labor
of any agricultural nation. In 1980 the figure was 1764.5 hectares/male worker, against
a world average of 74.8 hectares/male worker and a United States average of 246.6
hectares/male worker.13 In short, Australian farms are very large and capital-

intensive by international standards, and they are technology-intensive.

In view of such facts, agriculture is almost universally acclaimed in Australia, in
both popular and official opinion, as being highly efficient. The Federal Minister for
Primary Industries (Federal Cabinet member responsible for agriculture), for example,
recently stated:14

Primary industries will continue to be crucial to our economic well-being
as a source of employment, exports, and wealth. Despite the decline in
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their terms of trade, intensified international competition, and increasing
protectionism in key overseas markets, these industries have
demonstrated a capacity to maintain productivity increases and remain
internationally competitive.

In keeping with this perspective the Australian government has objected strongly in
international fora against agricultural export subsidies by other nations, in the belief
that if international agricultural trade was freer Australia would stand to gain (due to

its high efficiency in agricultural production).15

The main trends which have been apparent within the Australian rural sector
will now be examined. Despite declining terms of trade and a decline in the size of the
rural labor force, the increase in physical output of Australian agriculture has not
declined. Over the three decades to the mid 1980s the volume of production increased
by over 150 percent and during the last decade it has increased at an average rate of
about 2 percent per year.l6 The fact that physical production increases have
successfully been maintained for most of the history of Australian agriculture is one
reason why both the state and federal governments have continued to hold

agricultural policy as the centerpiece of rural policy.

On closer examination, however, it appears that much of the confidence placed by
policy makers in the continuation of traditional rural policy is supported by selectivity
in the reporting and analysis of data. Most of the performance data reported in public
debates and official statements in Australia about the rural sector tend to be limited in
scope, concentrating on physical production trends rather than economic productivity.
When productivity is discussed, attention is almost exclusively focussed on labor
productivity alone, rather than financial or total productivity.1? Some less frequently

cited data will now be examined to provide a more comprehensive picture.
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Longitudinal data taking the cost side of Australian agriculture into account are
summarized in Table Four, which covers the period from 1951-52 to 1985-86. A
changing impression of Australian agricultural performance emerges as one
progresses from left to right across the table. The more the production figures are
discounted, to take into account operating costs and inflation, the less grounds there

are for a sanguine view based upon maintenance of the status quo.

Table 4: Production and productivity levels in Australian agriculture, 1954 to 1986

Average Gross Farm Net Gross farm product | Index Index | Ratio of
of three value costs value of |Current | Constant |of prices | of prices | prices
years of rural rural prices prices |received | paid |[received
ended |production production a b b to prices
paid
$m $m $m $m $m no. no. no.
1953-54 2182 1136 1047 1429 na 37 19 191
1963-64 3031 1875 1155 1865 4799 36 24 150
1966-67 3486 2250 1235 2129 5231 38 26 147
1969-70 3645 2595 1051 2087 5625 37 28 130
1972-73 4168 2780 1389 2415 5840 r 41 32 129
1975-76 6154 3886 2268 3911 r | 6444 1 55 50 115
1976-77 6757 4692 2065 4209 r [ 7205 r 61 66 92
1977-78 6972 5089 1883 397 r | 7062 r 63 73 86
1978-79 10225 5788 4437 6427 r | 8388 r 77 78 98
1979-80 11768 6795 4973 7448 r | 7448 r 94 87 108
1980-81 11539 7520 4019 7158 r | 6627 r 100 100 100
1981-82 12625 8935 r] 3690 7358 r | 7708 r 99 111 89
1982-83 11625 9755 r|1871r 5890 r | 6366 r 105 123 85
1983-84 |15 309r 10572 r|4737r 9006 r | 8486 r 110 r 133 83
1984-85 15300 11250 4050 8685 8370 114 141 81
1985-86 s | 15100 11 850 3250 8270 8010 116 151 77
Notes:- ain 1979-80 prices. b Base average 1980-81 = 100 r Revised s Estimated by BAE. na Not available
Source: Australian Bureau of Statistics and Bureau of Agricultural Economics; Compiled in J. Cribb, ed., Australian Agricultural Yearbook,

1986 (Melbourne: Publishing and Marketing Australia, 1986), p.83.

Over the three and a half decades covered by Table Four, the gross annual value
of rural production increased from $2,182m to $15,100m, an increase of almost seven-
fold (an average increase per year of just less than 20 percent). If production costs are
taken into account, however, and the net figures are examined rather than the gross

figures, then the increase in the value of rural production over the period ($1,047m to
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$3,250m) achieves only a three-fold increase (an average increase per year of less than 9
percent), rather than a seven-fold increase. Additionally, gross farm product in
constant dollars has not even doubled over the twenty five years to 1985-86 (an average
increase per year of less than 7 percent ). This situation is reflected in the terms of
trade for farmers, which are the changes over time in the ratio of prices received to
prices paid by farmers. As indicated in Table Four, the index of this ratio has changed
from 191 to 77 over the 35 years to 1985-86 (a decline of over 60 percent)!8. Over the
five years from 1980-81 the terms of trade declined at an average rate of 6.6 percent.
Chart Three, derived from the data in Table Four, reveals the net performance of the

sector over time more vividly.

Chart 3: Production and productivity in Australian agriculture

16000 T
Index of total Gross current value of
14000 productivity =~ = rural production
(Aus.$m) —
12000 ¢ Net constant value of
rural production Gross physical output
10000 ¢ (Aus.$m) R (10,000 WU /year)
8000 ~

6000 +

4000 4

2000 -‘ c\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\“““‘\“‘ “"‘OQ‘.‘\‘
0::::::::::-#:::-:::3:3:::5::345-
1954-55 1959-60 1964-65 1969-70 1974-75 1979-80 1984-85
Year
Base year for all calculations = 1963-64
Source: Calculated from Table 4. The index of total productivity was derived by calculating the ratio of net constant value of rural production

over gross constant value of rural production (multiplied by 10,000 for ease of graphical presentation);it is thus a standardized measure
of the relative size of the real economic surplus of agriculture each year. The figures for gross physical output are derived from Table
A-4 (p. 457) in Yujiro Hayami and Vernon Ruttan (Agricultural Development: An International Perspective [Revised and expanded
edition; Baltimore and London: The Johns Hopkins University Press, 1985]); the figures used were averages which concealed the annual
fluctuations in production.
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The net constant value of rural production in Australia (gross production figures
discounted by both production costs and inflation), while fluctuating somewhat, is
shown in Chart Three to have increased by the mid-1980s to only marginally above its
magnitude of the mid-1950s (although record peaks were achieved during the 1970s.)19
Over the same period, the index of volume of agricultural production virtually
doubled (and had more than doubled during the peak production year of 1978-79.)20
The most striking general trend revealed in Chart Three, however, is that
(notwithstanding seasonal fluctuations) the total productivity of Australian
agriculture has actually declined during the last few decades as physical production

volume has increased.

The irony of these figures is that even though policy makers and agricultural
officials may refer to and acknowledge the declining terms of trade, they appear to
have failed to take much notice that the unit cost of production in the Australian
farming sector has been increasing in real terms. In other words, real productivity has
actually been decreasing, while the rhetoric of the policy process has conveyed the
impression that it has been increasing. Remarkably, this contradiction has largely

escaped criticism by commentators on Australian rural affairs.

This irony probably arises because the term "productivity" is commonly used as a
short cut term for "labor productivity;" very rarely are other forms of productivity
explicitly analyzed (e.g., capital productivity, energy productivity, information
productivity) in agricultural commentaries. Over the same thirty-five year period
considered in Table Four, the number of rural establishments inv Australia fell by about
30,000, from over two hundred thousand at the beginning of the period, while the total
rural labor force fell to about three quarters of its 1951-54 level of almost half a
million21. If labor productivity is the only productivity measure that is used, then

these trends can only be interpreted as improvements. The above figures, in contrast,
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present a different picture: while total physical production, labor productivity,
physical-production-per-establishment, and both the gross and net values of rural
production (in current prices) have been increasing, the real net value of production
has not improved significantly, and total productivity and the terms of trade for

farmers have been declining.

Table 5: Rural indebtedness

Major trading banks (a) Other
government Total Primary
Farm Pastoral | Commonwealth Life agencies institutional Industry
Term | development fi lop i Ex-service (ndudin, indebtedness Bank of
At 30 June loans loans | Overdraft Total | companies Bank (b) companies | settlement | State banks| (3 |Australia (d)
$m $m $m $m $m $m $m $m $m $m $m
Average
1962-66 (na) (na) (na) 545 232 60 60 108 185 1189 s
1966-67 94 21 636 751 285 120 81 92 261 1590 e
1967-68 113 45 760 N8 314 143 97 88 297 1857 e
1968-69 127 67 745 939 338 162 113 83 318 1953 __
1969-70 131 bl 787 998 349 176 128 80 351 2082 i
1970-71 12 90 782 994 333 192 129 83 374 2104 e
1971-72 116 13 733 963 23 202 125 79 432 2 094 e
1972-73 121 215 715 { 1051 303 198 117 ;! 481 2221 N
1973-74 133 267 761 | 1161 3n 208 107 61 499 2402 —
1974-75 12 286 812 | 1220 79 232 104 58 554 2447 s,
1975-76 119 324 874 | 1317 254 243 96 54 633 2597 —
1976-77 121 380 8% | 1397 200 254 86 49 696 2682 B
1977-78 12 461 977 | 1560 200 280 80 43 797 2960 I
1978-79 250 586 944 | 1780 244 292 70 39 877 3302 1107
1979-80 350 715 1037 | 2102 325 312 67 34 932 3772 215.8
1980-81 469 860 1199 } 2528 325 337 74 32 1057 4353 3171
Notes: (a) Figures for the major trading banks refer to the second Wednesday in July. (b) Excludes equipment finance under hire purchase

arrangements. () Excludes indebtedness to hire purchase companies, trade creditors and private lenders. (d) PIBA commenced lending
operations in November 1978. The bank is not a direct lender to primary producers. Refinance loans are provided to primary producers
through a network of prime lenders comprising banks and other approved institutions. Thus, figures for PIBA refinance loans are also
incorporated in lending from other institutional sources. (na) Not available.

Source: Reserve Bank of Australia, Bulletin, Sydney, December 1981 (and previous issues); Primary Industry Bank of Australia, Annual Report,
1981, Sydney. Compiled in Bureau of Agricultural Economics, Rural Industry in Australia (Canberra: AGPS, 1983), p-47, Table 19.

Although the declining productivity of Australian agriculture has received little
attention, some of the symptoms of this decline (e.g., hardship for farming families)
have been widely discussed. The policy makers' failure to openly address the
productivity issue, as portrayed here, would appear to arise, not from the lack of
evidence, but from the prevalence of a mental-outlook which discourages an adequate

assessment of the evidence. Two sources of evidence which have received attention,
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for example, and which should have alerted commentators to the underlying

structural changes at work, are the growth of indebtedness and financial insolvency.

Table Five summarizes changes in the indebtedness of Australia's rural sector
over the two decades leading up to the early 1980s. The table reveals that total
institutional indebtedness almost quadrupled over the period, amounting to an
average annual increase in indebtedness of almost 18 percent. Indebtedness has been
increasing at a much higher rate than has inflation. Total institutional indebtedness
had increased to about $5.9 billion by mid-1984 and has increased substantially since

then22,

Table6:  Proportions of Farms at Risk in Selected Industries, by State,
1983-84 and 1984-85 (percentages)

Industry NSwW Vic. Qid SA WA Tas. NT Aust.
and year
Sheep-only
1983-84 6.3 138 70 04 08 3.2 - 7.0
1984-85 6.3 138 00 0.4 0.8 76 — 7.0
Beef-only
1983-84 0.2 8.7 0.0 0.0 0.0 43 101 23
1984-85 0.6 8.7 00 0.0 00 4.3 10.1 24
Sheep-beef
1983-84 48 0.0 132 0.0 44 119 - 44
1984-85 4.8 0.0 132 0.0 44 119 - 44
Wheat
1983-84 4.1 0.0 39 3.1 10.1 - - 4.2
1984-85 7.1 0.0 5.6 129 38 -— - 58
Dairy
1983-84 6.8 6.9 9.2 3.1 3.1 6.1 - 6.8
1984-85 5.1 8.8 82 31 31 6.1 - 74
Horticulture (a)
1983-84 193 18.0 na 256 na na - 210
1984-85 336 456 na 454 na na - 429

Notes:  (a) Excludes the apple and pear industry. na Not available
Source: BAE Farm Surveys; Economic Planning Advisory Council, The Medium-Term Outlook for the Rural Sector, Council Paper
#11, January 1986 (Canberra: Office of EPAC), pp.11-13.

Most Australian farmers have a relatively high level of equity in their properties,
but there is a significant group with relatively low equity. With increases in interest

rates and significant declines in nominal land values during the last couple of years,
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particularly in Western Australia, there are significant numbers of farming
establishments experiencing serious financial difficulties?3. A farm was defined by the
Australian Bureau of Agricultural Economics as being at risk (in 1984-85) if it had a
negative cash margin and an equity level of less than 70 percent?4. Table Six indicates
the extent of farms-at-risk across the country prior to 1986. It is interesting to observe
that the sectors with the highest proportion of farms-at-risk, the dairy industry and
horticulture, are also those which are the least export-oriented. This suggests that
there are forces within the Australian agriculture sector at work here; international
factors, while no doubt important influences, are not adequate explanations for the

troubles now faced by the rural economy.

International Context of Australian Agriculture

Two possible explanations for the critical situation now facing Australian
agriculture are explored below. The first, and the one most widely cited, is the less
favorable international environment. This unfavorable environment is linked to:
fluctuations and long term declines in real commodity prices; increased numbers of
countries competing as agricultural export nations; oversupply of some commodities
in the international market; and, agricultural protectionism and export subsidies
(especially by the European Economic Community and the United States). The second,
and the one mooted here, is the particular pattern of technological change which has
been followed in Australian agricultural industry. Ironically, the latter (which will be
argued below as contributing to declining productivity) is normally seen as a
mitigating factor against the former. This is illustrated by another recent statement
from the federal Minister for Primary Industry:25

The primary industries are essentially capital intensive relying on
productivity increases to offset the long term deterioration in their terms
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of trade. ... In adapting to Australia's harsh but fragile environment, the
application of technology and continuing improvements in productivity
have been crucial in developing agricultural systems ...

Before analyzing these contrasting views the international context of the problem
will be examined more closely.

It may be argued that the broad post World War II pattern of movements in prices
and quantities of the agricultural products markets has been characterized by: (a) rises
in absolute output, but with a decline in the relative share of agriculture in national
output, employment, and investment; (b) a decline in agriculture's share of
international trade, but still with some absolute growth; (c) a fall in the price of
agricultural products relative to the prices of manufactures and services; and, (d)
considerable volatility in agricultural prices and quantities when compared with

manufactures and services.26

Table Seven compares international agricultural production levels during the
first half of the 1980s. All of the countries (or country categories), with the exception
of Japan, have experienced growth in total production, with the world growth rate
(compound growth rate from 1975 to 1984) averaging about 2 percent per year. The
fastest growth in production has occurred in China (5.7 percent per year), followed by
South East Asia (4.3 percent per year) and South and Central America (2.7 percent per
year). The fastest growth amongst the industrialized nations has been achieved by
Canada (2.5 percent per year). Australia's total agricultural production has increased at

an average rate of about 2 percent per year over the last decade?”.

Thus, from the point of view of rates of gross production increases, Australia has
achieved about average performance by international standards, but has lagged
significantly behind the leaders in all three economic categories adopted in the table

("developed,” "developing," and "centrally planned.")
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There has been growth in agricultural protectionism outside of Australia in
recent years with the biggest impact emanating from the European Economic
Community and the United States. The Australian Bureau of Agricultural Economics
has estimated that in recent years the EEC's Common Agricultural Policy has
depressed world agricultural commodity prices by an average of about 16 percent per
year and that during the first half of the 1980s the Policy could have cost the Australian

economy about $1 billion per year28.

Table7: World indices of agricultural production

Country 1980 1981 1982 1983 1984 Growth
Rate (a)
1976-78 = 100 percent
Developed 105 109 110 102 111 137
us 102 115 115 93 110 1.26
Canada 103 113 119 114 109 248
Japan 90 92 94 94 100 -.63
Oceania 98 106 97 115 111 147
W. Europe 112 110 113 110 117 197
Developing 107 112 113 115 119 257
S. & Central 110 116 115 114 120 271
America
E. Asia () 94 99 103 104 108 154
S.E. Asia 116 125 125 131 133 429
Middle East 103 103 109 110 114 204
Nth Africa 110 105 116 110 116 196
Sub-Sahara () 108 111 112 108 114 192
Centrally102 103 110 115 117 228
Planned
USSR 95 92 98 102 101 63
E. Europe 97 101 104 103 109 97
China 120 126 140 151 152 5.70
World 104 108 111 110 115 199
Notes: (a) Annual compound growth rate. 1975-84:

(b) excludes Japan and China:
(¢) Excludes Republic of South Africa.
Source: United States Department of Agriculture; reproduced in G. Bond, "World Agriculture", in Cribb, Yearbook, 1986, p-349.

It is reasonable to conclude that growth of total world agricultural production in
recent years, in the context of agricultural protectionist policies has indeed created

greater international competition for Australian agricultural producers, leading to
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reductions in income for many agricultural enterprises. Does this mean that domestic
factors may be ignored? The federal government has acknowledged that increased
interest, fuel, and fertilizer costs, when combined with the international factors, have
contributed to falls in income for many operators in Australia's rural sector (these
matters are widely discussed by the rural lobby).2 Nevertheless, the implication that
the significance of these costs might be related to the pattern of technological practice

followed by domestic producers has not generally been countenanced.

Technology and Productivity in Australian Agriculture

It is difficult to obtain objective information on trends in technology and the rural
sector in Australia. No statistics dealing explicitly with this topic are published by the
Australian Bureau of Statistics, and agricultural economists in Australia appear to
have been reticent to analyze the field. Methodologically, the analysis of technological
change presents difficulties, as there is a lack of a readily available data series.

Nevertheless, some interesting research has been conducted.

The best available empirical work on the subject has been conducted by Roy
Powell of the University of New England¥®. Powell attempted an aggregate analysis of
technological change and the rural sector in Australia over the five decades to 1970.
He encountered obstacles due to the paucity of input/output data for the rural sector
and, therefore, the bulk of his work was directed towards improving the available data
rather than on providing a definitive analysis of technological change per se.
Nothwithstanding the obstacles, he produced an index of technological change in
Australian agriculture from 1920-21 to 1969-70. There are some theoretical reasons

why these figures ought to be treated with caution3! but, because they represent the best
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work currently available, they will be examined briefly here. Salient results from

Powell's work are summarized in Table Eight.

Table 8: Summary of Basic Estimates of Technological Change in Australian
Agriculture, 1920-21 to 1969-70

Period Final Year Indices Annual Capital Change in Y/L
Base year = 100 Rate of Share due to
T.C.

y/La | k/Lb | T.CC T.C. | Incr.K
1920-21 to
1929-30 88 111 78 -2.72 0.17 -25 13
1929-30 to
1939-40 152 102 148 3.96 0.25 49 3
193940 to
194849 102 99 104 0.47 0.38 4 -2
1948-49 to
1959-60 118 112 105 0.47 0.44 6 12
1959-60 to
1969-70 137 120 112 1.1 0.35 15 22
1920-21 to
1969-70 218 151 142 0.78 0.31 64 54

a  Y/L = labor productivity (output - labor ratio)
b K/L = capital - labor ratio
¢ T.C. = technological change

Source: R.A. Powell, Technological Change in Australian Agriculture, 1920-21 to 1969-70, (PhD thesis, Faculty of Economic Studies,
University of New England, 1974), p. 264.

In short, Powell's work reveals a link between technological change and changes
in labor productivity. Table Eight indicates that increases in technological change in
Australian agriculture over the half-century to 1970 have been associated with
increases in labor productivity.32 His work reveals the main features of the period to

be as follows:33

* 1920s The performance of the rural sector was very poor. Labor productivity
fell, despite a significant increase in the capital-labor ratio, and technological
change was negative.



Technological Change and the Rural Economy: Lessons from Down Under 23

* 1930s There was a rapid improvement in performance without any significant
increase in capital input.

* 1940s The period achieved little more than "standing still" overall, but the
decade was dominated by the mid-1940s drought.

* 1950s This was a period of steady development during which the foundation
was built for vastly improved performance in the 1960s.

* 1960s The best performance of any of the five decades was achieved.

Powell's basis for judging a decade to have been one of high performance was the
achievement of high levels in the output-labor ratio (labor productivity), the capital-

labor ratio (degree of capital intensity), and the index of technological change.

Within Powell's model technological change is, in essence, attributed any output
increase that cannot be explained by increases in capital and labor inputs.34 This
amounts to a rather "catchall" definition of technological change. The figures are
aggregate figures only and it is not possible to identify exactly what within
technological change has led to improved output performance when it has occurred.
Powell's work does demonstrate how important it is, however, to distinguish between
capital investment and technological change. His research reveals that one should not
assume that increasing capital investment in agriculture will automatically lead to
improved performance. This contrasts with the tendency amongst agricultural policy
makers in Australia to treat increasing capital intensity as equivalent to increasing

technology-based productivity.35

In addition to revealing a general positive relationship between labor
productivity and the index of technological change (as defined by Powell, following
Solow), Powell's work reveals that the rate of technological change has fluctuated

considerably this century.36
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Chart Four, also based on Powell's work, shows estimates of the changing share of
fixed capital expenditure on Australian farms taken up by plant and machinery
expenditure.3” The share of fixed capital expenditure taken up by plant and machinery
fluctuated over the two decades to 1970, but revealed a general upward trend,
commencing during the late 1940s at the lower level, of just over one half, and rising
by the late 1960s, to fluctuate around the higher level of about three quarters. While
technology includes much more than plant and machinery, we may nevertheless draw
evidence from this that the technological component of fixed capital expenditure in
Australian farms has been increasing. Given that the capital intensity of Australian
farming has, on the whole, been increasing, we may conclude that Australian farming

has become more "technology intensive" in recent decades.

Chart 4: Estimate of the ratio of plant and machinery expenditure to gross fixed
capital expenditure in Australian agriculture, 1948-49 to 1969-70
090 -
0.80 4
0.70 -
0.60 -
050 -
040 4
030 4
0.20 4
0.10 -
0.00 —
1948-49 1953-54 1958-59 1963-64 1968-69
Year
Source: Extracted from a table on p. 176 of R.A. Powell, Technological Change in Australian Agriculture, 1920-21 to 196970, (PhD thesis,

Faculty of Economic Studies, University of New England, 1974).

Technological change, broadly defined, includes both changes in "technological

intensity” (Chart Four) and changes in the type (or mix) of technology in use (Table
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Eight). Building upon Powell's work it is possible to further conclude that the
reductions in productivity (discussed earlier in this paper) have occurred concurrently

with technological "advance," rather than due to a lack of technological advance.

It is suggested here that this departure from conventional wisdom about the
connection between technological change and productivity has arisen because of the
particular pattern of technological change in question; i.e., because of the history of
technology choice in the Australian agriculture sector. This suggestion may be
explored further by making some international comparisons of trends in agricultural

productivity.

International Comparisons of Productivity

One of the best sources of empirical information on comparative international
agricultural productivity is the work of agricultural economists Hayami and Ruttan,
who have conducted longitudinal studies of forty four countries over the two decades
from 1960 to 1980.38 Table Nine was derived from their published work and compares
labor productivity, land productivity, and the land-labor ratio between Australia and
several major country categories: "less developed countries" (per capita GNP below
US$1,500 in 1980), "middle-stage countries" (per capita GNP between US$1,500 and
US$6,000 in 1980) and "developed countries” (per capita GNP higher than US$6,000 in
1980). The "developed countries" are divided into two sub-categories: "new continent
countries” (Australia, Canada, New Zealand, United States) and "other" (Europe and

Japan).

Table Nine confirms that by international standards Australian agriculture has
very high labor productivity. At the beginning and end of the two decades covered by

the table, Australia's labor productivity was higher than the averages for both the
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developed countries and the "new continent” developed countries. In contrast,
Australia’s land productivity is revealed to be exceedingly low relative to all country
groups. In 1960, Australia's land productivity was only 4 percent of the average for
developed countries, 19 percent of the average for new continent developed countries,
and 9 percent of the average for less developed countries, and during the twenty years
to 1980 there was no significant change in these relativities. By 1980, the respective
figures were 5 percent (developed countries), 21 percent (new continent developed

countries) and 9 percent (less developed countries).

Table9: Comparisons of agricultural productivity between Australia and
major country groups, 1960 and 1980

Developed countries (DC) Middle- Less
Australia stage developed
New countries | countries
Average | continent Other (MCO) (LDC)
Labor productivity
(Y/L: WU/worker)
1960 103.8 410 975 314 99 4.7
(253) (100) (238) @7 (24) (12)
1980 256.2 116.1 240.1 928 239 6.4
(221) (100) (207) (80) 2n 6)
Land productivity
(Y/A: WU/ha)
1960 0.09 220 048 353 0.76 104
@ (100) (22) (160) 35 47)
1980 0.15 329 0.70 530 133 161
® (100 @n (161) 40 (49)
Land-labor ratio
(A/L: ha/worker)
1960 1153.1 186 205.4 89 131 46
(6199) (100) (1,103) 48) 70 (24)
1980 1764.5 353 342.0 175 180 4.0
(4999) (100) 970 49) 61 an
Note:  Data for each country group shown in parentheses are comparisons with the average for

developed countries (set equal to 100).

DC: New continent countries - Australia, Canada, New Zealand, United States. Other - Austria, Belgium, Denmark,
Finland, France, Germany, Italy, Japan, Netherlands, Norway, Sweden, Switzerland, United Kingdom.

MC:  Argentina, Brazil, Chile, Mexico, Greece, lsrael, Ireland, Libya, Portugal, South Africa, Spain, Surinam, Taiwan,
Venezuela, Yugoslavia.

LDC: Bangladesh, Colombia, Egypt, India, Mauritius, Pakistan, Paraguay, Peru, Philippines, Sri Lanka, Syria, Turkey.

Y = total output (i.e,, physical production); L = labor; A =land area; and WU = wheat unit

(one WU is equivalent to one metric ton of wheat).

Source: Compiled from Table 5-1 (p. 120) and Table 5-2 (p. 123) in Yujiro Hayami and Vernon Ruttan (Agricultural Development:

An International Perspective [Revised and expanded edition; Baltimore and London: The Johns Hopkins University Press,
1985)).
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The extremes in labor and land productivity exhibited by Australia, relative to
other countries, is partly explained by the demands of a large land mass, low
population, and the consequent large size of farms. As indicated in Table Nine, during
1960 the land-labor ratio of Australian agriculture was over sixty times as high as the
average for developed countries in general, about 130 times the average for Europe and
Japan in particular, and almost 260 times the average for less developed countries.
Despite its immense proportions in 1960, the absolute size of Australia's land labor
ratio increased another 67 percent by 1980. The land-labor ratios of developed
countries in general also increased during this period, reducing Australia's ratio to
about fifty times that of the developed country average and 100 times the ratio for
Europe and Japan. The average land-labor ratio for the less developed countries
during this period reduced marginally, however, lowering it to about 0.002 percent of
the equivalent ratio for Australia and 11 percent of the average for the developed

countries.

The extremely high land-labor ratio in Australian agriculture may be interpreted,
of course, as a reflection of the geoclimatic conditions in the continent. Certain
patterns of land-use are more appropriate to the environment (and historical
circumstances) than others. It is important to realize that the high ratio also reflects a
particular pattern of technological practice.¥ Furthermore, it is appropriate to question
whether the pattern of technological practice so reflected is determined only by the
geoclimatic conditions, or whether alternative patterns might also have been feasible
were different criteria and attitudes concerning technology choice to have been
embraced by agricultural operators and policy makers.4? Chart Five provides some

clues to how these questions might be answered.
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Chart Five shows differences in the agricultural development patterns followed
by Australia and major country groups throughout the 1960s and 1970s. Each
agricultural development pattern, in turn, reflects a particular pattern of technological
practice. The chart was produced by plotting the movements over time in physical
labor productivity, physical land productivity, and land-labor ratios for each country or

country group in Table Nine. Three distinct development patterns may be observed.4!

Chart 5: Changes in the physical productivity of agriculture
in Australia and major country groups, 1960 - 1980

B labor productivity land productivity [3 land-labor ratio

-20% -

% increase in variable over the two decades to 1980

Australia Developed Middle-stage Less developed
countries countries countries

Source: Calculated from Table 9.

The first, represented by the developed countries group as a whole, takes the form
of simultaneously emphasizing increases in labor productivity and the land-labor
ratio.42 This group exhibited the lowest proportional increase in land productivity of
all, yet the average land productivity of the group did actually increase during the

period (by 49 percent) despite already being the highest, by a large margin. This
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development pattern is thus characterized by a pattern of technological change biased

towards the substitution of labor by material inputs (especially machinery and energy).

The second development pattern, represented by the less developed countries,
takes the form of primarily emphasizing increases in land productivity, followed by
some increases in labor productivity. As can be seen in Chart Five, the less developed
countries achieved increases in both forms of productivity while actually reducing the
land-labor ratio. The increase in land productivity (55 percent) was slightly greater
than that of the the developed country group (49 percent). This development pattern
is thus characterized by a pattern of technological change biased towards the
substitution of both labor and material inputs (predominantly chemical and/or
biological) for land. The increase in land productivity achieved through that particular
form of technological change was sufficient to avoid the potential reductions in labor
productivity which, by some orthodox points of view, would be likely to follow from

substituting labor for land.

The third development pattern, represented by the middle-stage countries, takes
the form of simultaneously emphasizing increases in labor productivity and land
productivity, but with most emphasis directed towards labor productivity. With the
exception of exhibiting slightly higher rates of increase in labor productivity and
slightly lower rates of increase in land productivity, Australia falls into the same
development pattern as this group (despite being one of the new continent developed
countries). This development pattern is thus characterized by a pattern of
technological change biased towards the substitution of labor by material inputs
(machinery energy, chemicals) and, to a lesser extent, of land by material inputs

(chemical and/or biological).
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The "middle stage" development pattern exhibited by Australia, despite being part
of the "developed country" group, is partly explained by the fact that, compared with
other developed countries, Australia commenced the two-decade period with a higher
base-level of labor productivity and a lower base land-labor ratio. The scope for
substituting land for labor through mechanization of agricultural production was
probably lower in Australia than elsewhere, because the country's agriculture sector
was already highly mechanized. Nevertheless, as the chart shows, technological
change in Australian agriculture throughout the period did continue along the
historical pattern of substituting land for labor. By this means Australia was able to
increase agricultural labor productivity by 147 percent, while other new continent
developed countries managed the following increases: United States, 204 percent;
Canada, 193 percent; and New Zealand, 67 percent. New Zealand's relatively low rate
of increase in physical labor productivity is counterbalanced in that it entered the 1960s
with the highest level of all countries and by 1980 it's labor productivity was over twice

the average for the developed countries group as a whole.

Discussion: Implications for Rural Development Policy

In summary, economic development in Australia, in addition to the
development of the rural sector itself, has historically been heavily linked to the
development of agriculture, despite the existence of a highly urbanized population.
The relative success of this pattern of development contributed to agriculture policy,
and subsequently primary industry policy in general, playing a cardinal role in the
county's general economic policy. In the main, rural development has been promoted
almost entirely by policies to assist agricultural production and marketing. In a sense,
therefore, there has until recently been no distinct rural development policy, only

agriculture and primary industry policy.
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Technology policy has only recently emerged as a distinct field of policy, but
Australia has nevertheless had de facto technology policies in place all along, within
the framework of agriculture policy. The agriculture sector has been heavily
influenced by the extensive system of government-sponsored research, development,
and extension in agricultural technology (within the state government departments of
agriculture, the Commonwealth Scientific and Industrial Research Organisation
[which despite its title has emphasized agricultural research], and the universities).
The agricultural development pattern of the country has been reinforced, if not partly
determined, by the form of agricultural technology which has emanated from this

system.

The technological development which has underpinned Australia's pattern of
agricultural development has itself followed a particular pattern: it has been biased
towards maximizing labor productivity, land-labor ratios, and total production levels,
at the expense of other options. This has had the secondary effect of leading to
relatively high reductions in the agricultural labor force, which in turn has exacerbated
the disparities between rural and urban population levels. Many of the smaller rural
communities have suffered severe economic problems in recent years because of the
population losses they have experienced. The main policy response to this problem
has been to continue with the established pattern in the hope that increased labor
productivity and gross production would generate sufficient income to compensate for

the losses.

Two macro-level trends point to the need to re-assess Australia's "rural” policy.
Firstly, the national economy has undergone structural change, diminishing the
relative contribution of agriculture from the points of view of wealth creation,
employment creation, and the export income. Secondly, the economic performance of

the agriculture sector has declined over the last three decades, notwithstanding
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fluctuations in the sector's fortunes. This is revealed in the growth of indebtedness
and failures amongst agricultural enterprises, and, although not widely acknowledged,

through a long term decline in productivity (i.e., total productivity, in real terms).

The evidence presented here suggests that the following factors are salient in
explaining the present predicament of the rural economy. Firstly, given the structural
changes in the economy, there has been too much attention placed upon agricultural
production as the centerpiece of rural policy. Secondly, there has been a failure to
think critically enough about the particular niche in the international political-
economy environment to which Australia is most likely best adapted. Because
Australia is part of the North, and because the country is thought to have a
comparative advantage in rural production, policy makers have been too ready to
assume that highly-capital-intensive agricultural production, with its associated bias
towards capital-heavy patterns of technological change, is a preferred option for
economic development. Thirdly, within agriculture there has been too much reliance
on a narrow range of export commodities subject to price volatility in international
markets. Fourthly, a narrow focus on physical production levels and labor
productivity as performance indicators has obscured underlying trends in the rural
economy, thereby obstructing the early development of new policies. Fifthly, the
pattern of technological practice embodied within Australian agriculture has been
accompanied by reductions in the productivity of capital which have been sufficient

enough to offset the large gains in labor productivity and minor gains in land

productivity.
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Suggested Policy Responses within the Agriculture Sector

(1) Diversification of the product mix in agriculture away from the traditional
emphasis on broadacre production of orthodox commodities (such wheat, beef, and
wool), towards new products (such as new grains, legumes, horticulture, floriculture,
silviculture, aquaculture, or the systematic cultivation and harvesting of native flora
and fauna). This might help reduce the effects of international market fluctuations
and open up new market opportunities. It might also act as a stimulus for innovation

in process technologies to solve problems in producing the new product categories.

(2) The application of technology-related programs and policies aimed at altering
the biases in technological change within Australian agriculture away from an
emphasis on increasing labor productivity, output-per-establishment, and total output,
and instead towards increasing capital productivity and productivity in the use of
other relevant inputs such as land, raw materials, or energy. The chief aim here
should be to increase total productivity and the total real economic surplus, rather
than gross production. This shift in policy would require the vigorous application of
advanced technologies, but recognizing that "advanced" does not necessarily mean

“capital intensive” or "labor saving".

Suggested Policy Responses Beyond the Scope of Agriculture

(1) Rural policy needs to be broadened in scope to embrace a range of economic
sectors, social groups, and infrastructure requirements which are not directly part of
agriculture. Both the federal and state governments need to build up rural policy as a
field of policy in its own right which overlaps with agricultural policy, but which also

embraces other policy spheres with equal seriousness.
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(2) The traditional "agricultural development" paradigm which has undergirded
Australian rural policy needs to be replaced by the "integrated rural development"
paradigm. This would involve, among other things: aiming to diversify the rural
economy away from reliance upon primary industry to a broad mix of industries;
adopting a regional or community focus in planning, rather than a sectoral focus; the
expansion of technology policy for rural areas from its present focus on primary
industry to include para-agricultural and non-agricultural industries (this could take
the form, for example, of a non-agricultural version of agricultural extension); and,
taking into account not only the direct production results when evaluating projects

and policies, but their likely broader impacts on the whole local economy in question.

These policy suggestions are tentative only, and require additional investigation
before being seriously applied. Together with the material in the body of this paper,
however, they indicate the directions in which policy analysis and debate might move

in order to adequately confront the current problems of Australia's rural economy.43
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