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Aceelerated Growth in Agricultural Production
and the Intersectoral Transfer of Resoclurces#

John W. Mellor

Accelerated.growth in the agricultural production of low-income countries
may sharply increase the transfer of resources between agriculture and
other sectors of the economy. ©Such changes affect relative rates of cgpital -
formation and income growth in various sectors, the structure of growth,
and overall rates of growth. Recent technological breakthroughs in agri-
culture give current relevance to these relationships.

This paper deals with concepiual and empiriceal aspects of (a) the magnitude
of rescurce flows between the agricultural and non-agricultural sectors
under various conditions of economic growth; (b) the changing rcle of
economic 'and institutionsl devices in transferring resources smong sectorss
and {c) the reiationship between such resource flows and. technological
change in the agricultural sector. Detailed comparisons asre made for

Taiwan and Indie, while brief note is taken of the experience of Japan,
Britain and France.

There is controversy as to the timing and direction of net resource flows
between agriculture and other sectors in early stages of eccnomic develop-
ment. One argument holds that net capital transfers tc agriculture are
needed g0 that agricultural production may be increased to meet the
greater demand for food which accompanies industrial development. It

is further argued that these capital transfers are large because of the
high capital cutput ratics associated with the agricultural sector-—-

perhaps due tc the diminishing returns traditionally associated with
agriculture.l

A contrasting argument calls for a squeeze on agriculture, transferring
rescurces to other sectors, presumably on the assumption that the rate of
return to investment is higher in the hon-agricultural than the sgricultural
sectors.2 This position is buttressed by the common assumption of .
diminishing returns in a technologically stagnant agriculture and rising
returns through external eccnomies in the non-agricultural sectors.

A much more complex and interesting case arises when technological change
in agriculture sharply increases returns to investment in agriculture
and consequently sharply reduces the capital output ratics. In these
circumstances there will be at least a short-run net inflow of resources
to agriculture unless (a) the incremental capital-output ratic igs less
than one or (b). consumption in agricultufefdecline5u3 As we ghall gee

1



2

‘later this ratic may well be less than one in the case of recent agricultural
technologies: Consumpiion in agriculture may decline if higher returns to
investment associated with technologicsal change cause a shift in the savings
function or if incressed production combined with 1nelastlc demand causes

a reduction in gross income, .

Thus, the magnitude and direction of rescurce flows between agriculture

and other sectors depends on the relationship between values in the two
sectors for a complex of factors inecluding: the rates of return on. capltal
the capital-output ratios, the gsvings rates and the f@emand for agricultural
output. Hach of these forces and hence the balance among them is likely

to be substantially influenced by the nature and pace of technclogical
change in sgriculture.

Once these forces are determined, whether or not the optimal transfer of
resources occurs 1s a function of the effectiveness of the institutional
arrangements for such transfers. A number of peculiarities of the agri-
eultural sector with respect to the way income is earned, consumed, and
invested may impede optimal transfers.

The next section will examine the historical evidence for warious countries
with respect to the size and direction of intersectoral resource transfers
and the changing role of various institutional devices in facilitating
these transfers.

T. H. Lee has provided unusually detailed and completfe data on intersectoral
rescurces transfers for Taiwan over a period of time that includes at least
cne period of relative technological stagnation in agriculture and at

lezst two pericds of highly dynamic technclogical development.™ The rate

of technolcgical change in the agriculture of Taliwen during the twe dynamie
periods was much more rapid than during comparabie periods for Jepan, The
rate of population growth, at over 4.6 percent for 1951-55, is one of the
highest ever experienced by any nation.

India represents a contemporary low-income country which initially attempted
“development with a technologically stegnant agriculture but which is
currently developing a technologically dynamic-agriculturee5 Comparison of-
India and Taiwan provides insights into sharply different policies for:
resource transfers from agriculture, Reference is made to limited data
from Japan and Europe to illustrate conformity and contrast with the

cages of India and Taiwan.

I. An Historical View of Intersectoral Rescurce Flows
Taiwan

There were large, continuous net transfers of resources from the agri=-
cultural sector of Taiwan throughout the pericd from 1895 to 1960. Table 1
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shows the magnitude of this net outflow in Row 13. Rows 1l and 12 provide
the breskdown of net flow between sectors into, respectively, visible flows
facilitated by financial mechanisms and invisible flows facilitated by
change in terms of trade from the base period. The various component

parts of these measures are shown in the other rows.

For agriculture, the pericd from 1911 to the mid~1920's was one of rapid
expansion in irrigation investment but was otherwise stagnant technologically.
From 1911 to 1920, the net rescurce transfer from the agricultural sector

was equal to over half the value of agricultural sales -and 30 percent of

the value of total agricultural production. These preoportions: dropped

to 40 percent and 25 percent for the period 1921-25.

Compared to the period 1911-2€, the rate of technological change in agri-
culture, messured as a residval as in the Solow model, was twice as f%st
for the period 1926-40 snd two-and-a-half times as rapid for 1950-60.

The real value of the net resource outflow increased by nearly 25 perceat
from 1911-15 to 1916-20. It remained at sbout that level throughout the
technologically dynsmic period in the last half of the 1920's and. then _
ineressed to a 50 percent higher level in the 1930's and increassed by another.
27 percent for the period 1§50-55.

In the technologically dynamic period of the 1920's when, for example, the
new Ponlal rice varieties were introduced and fertilizer use was increasing
raplidly, purchases of commodities from non-agricultural sectors by the
agricultural sector more than doubled., Nevertheless, the net. outflow of
resources from agriculture rose and maintained a high level. The value of
net resource transfers as a percent of production and sales declined from
the earlisr period, but increased production allowed larger absclute net
transfers which were concurrent with agriculture's increased use of
industirially produced capital and consumer goods.

In the 1950-55 period of extraordinarily rapid population growth, economic
development, and technclogical change in agriculture, the net real resource
transfer from agriculture increased to a new high. In this period, net
resource trensfer recovered to nearly 40O percent of agricultural sales

and over- 20 percent of total agricultural production. By 1956-60, the

net transfer had begun to decline slightly in real absclute terms and was
egual to only 15 percent of production and 24 percent of sales of agri-
cultural products. The decline in net resource transfers from agriculture
has continued subsequent to 1960.

Just a8 revealing as the large net transfers from agriculiure are the
dramatically changing roles of various transfer mechanisms. In the post-
World War II period the transfer of rescurces was achieved primarily by

a sharp turn in the terms of trade against the agricultural sector (Table

1, Row 10) so that over 40 percent of the transfer was represented by
invisible items in 1950-55. The most important mechanisms of this change
were & barter exchange of rice for fertilizer and the compulsory purchase
programs, In addition, technological change provided more than compensating:
production incentives in agriculture through greatly improved physical
inpute~output relationships.



In the pre-World War II period fiscal measures and land rent payments
were vital in the: transfer, In the latter part of the pre-war period and .
in the post-war pericd outflow through financisl institutions was also
substantial. The importance of particular methods and institutions for
financing resource flows changed substantially from time to time according
to economic and politicel factors. The choice was not necessarily the
most efficlent by economic criteria alone. For example the heavy
reliance in the post-war period on what was in effect a tax on fertilizer
presented to farmers_one of the most unfavorable fertilizer-rice price
retios in the world, '

Other Developed . Countries

It is generally agreed that Japan provided a major portion of the capital
for early stages of its gconomic development by resource transfers from
the agricultural sector. The. mechanisms: of transfer differed from those
mentioned above. '

Direct investment by landlords in the non-agricultural sectors was relatively
more important then in Taiwen. Also, Japan depended largely on land taxes
while Teiwan emphasized taxes on crop output (sugar cane in the pre-war
period end rice in the post-war pericd). During the 1920's when her _
agriculture was. technologically relatively stagnant Japan relied on imports
of rice and other agricultural commodities from the colonies to depress
relative'agricultural‘prices.9 In post-World War II Japan, in which landlords
had been largely eliminated and there were high support prices on rice

end low fertilizer prices, the net flow of resources must have been
channelled toward agriculture. By that time, however, the relative size of
agriculture had declined sufficiently that the impact on capital formation
and growth rates was less than that of compensating variables. :

Scattered historical evidence for early stages of industrial growth in
Great Britain suggests substantial net transfers of rescurces out of
agriculture which were financed by rent payments. to landlords, taxes, and,
after repesl of the corn laws, by cheap food imports which turned the terms
of trade against agriculture.i Economlc historlans suggest that the.

slow growth rate in the French economy during comparable pericds was due
in part to net transfers of resocurces into a low productivity egrlcultgre,
largely through favorable terms of trade for the agricultural sector.

The experience of the Soviet Unloen is consistent with the pattern described,
although the Soviet Union relied heavily on compulsory deliveries 5ac111tated
by ccllectives for financing resource transfers. from agrlculture. It is
likely that the Soviet Unilon had unusually large transfers from: agriculture
relative to the amount of technclogical change in the agricultural sector,
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India

' The recent experience of India, in contrast to the evidence asbove, illus-
trates the special problems of development in contemporary low-income
countries. Although we do not have a single comprehensive study of

Tndis comparable to Lee's work on Taiwan, we can piece together a number °
of parte which suggest that there were net rescurce flows into the agri-
cultural sector during the first three five-year plans (1950-1965).

It is interesting to note this fact in view of the prevailing criticism
that India's economic policy neglected agriculture during this period.l3

Ved Gandhi provides an authoritative set of sstimates of the direct and
indirect tax burden on sgriculture and government expenditures for agri-
culture,lh Gandhi .shows that in the period 1950-60" tax revenue attri-
butable to. agriculture was. substantially. less. than government: expendltures
on agriculture, and that rural people in.the; same~income: clags. were’ ‘taxed:
ghbesubstantially: lower - rates: than their. urban. counterparts.;5 ‘The-
discrepsancy was particularly large in the upper income brackets:: In
Taiwan, by contrast, the tax burden on agriculituralists, in %ny 1nd1v1dual
ggancome class, was heav1er than . on thess: not in agrlcultures

e

Slmple lagged correlatlons of government expendltures on. agrlculture show
little relation to.growth in-sgricultural output: in. India,. whereas.in:. :
Taiwan: government expenditures. inditced large:complementary: investment: by
farmers and lncreased: output.lﬁe The- effectiveness: of: expendlture on:

woakrieultural development: depends very.much’ on how: close teor optimum ig”

its copges #fon--and: the technical environment within: which. allocations are
made. Both: appesar to.have been unusually faverable: in. Tglwan and mueh: {os
less favorable in Indla, at. least: up to the de 1960 Il RN R R R IO PPIT

The relatlve prlces of agrlcultural and non-agrlcultural commodltles
fluctuete substentially in India according to the weather.. Thus it is not
surprising. that. some cbservers of, short. periods. err"oneou,_s-ly:-n‘ote‘__a,=cha__ng.e,.=
in the ‘terms.of trade against: the sgricultural: sector,;, Jor Indis-diniioan
the pericd 1652-53 to 1964-65 there is no siatisticelly. significant:
evidence of-a movement one:way or:ithe cther of:relative prices of. food
grains: and neh-agricultural..commedities. - If we.compare prices: of: all.
agricultural- commodities: (including. industrial raw materialscropsy: frulﬁs,
vegetables,.and Livestoek products) the terms.of: trade.clearly moved;.
toward "the-agricultural -sector in thisg: period and thus:produced: s 51gn1f1~
cant invisible transfer of resources. Extension of the pericd of
";analy51s $o. the: present Would show an increase in; thls'transfer. Foongie

Large fluctuatlons 1n relatlve prlcee arlslng from changes 1n weather
make it possible to observe the effectsqcf changlng relative: agrmcultural
prices:.on.growhh of savings and. 1nvestment An the nen-agricultursl . sectors._
The nature of the fluctuations , the complexity of ‘the lag factors, and the ' -
short period of time for which data are relevant limit the usefulness of
statistical anslysis. It appears, however, that large crops and ccnseguent
relative decline in agricultural prices were associated with increased
rates of domestic saving and investment.. The converse relationship also



seemed to occur.2t In fact, a notable example is the sharp drop in‘
savings, investment, and industrial growth following the disastrously

poor crop years and sharply rising relative agricultural prices of 1965-66
and 1966-67.  Similarly, the sharp decline in relstive agricultural prices
from 1953-54 to 1955-56 was associated with a sharp rise in domestic
savings, which peaked in 1957.  Relative agricultursl prices rose for the .
three years ending 1958-59 and domestic savings dropped sharply to a
trough in 1958, Relative agricultural prices again declined from the
1958-58 peak and domestic savings again resumed their upwerd trend in
1959. '

These observations appear to indicate that the slight upward trend in
relative agricultural prices over the past two decades has resulted in net
resource transfers to agriculture and in slower rates of growth in the non=-
agriculiural sectors. Without major techndlogical change .in agriculture
the resources transferred to agriculture. were subject to diminishing
physical returns and low physical response,: They provided attractive
economic returns only because of relative increase in agricultural’

prices.

It is likely that the net flow of resources on private account in Indis

hag also been to the agriculturael sector. There may have been a gingle
permanent transfer away. from agriculture after the Indian land reforms

of the early 1950's. Subsequently there has not been a large wealthy land-
owner class as in the early stages of development of Taiwan, Japan, or

Great Britein. In addition, during the two .decades up t¢ the late 1960's
there has not been an economic. environment favorable to direct investment by .
landed classes in smallescale manufacturing. Resources have been largely
directed toward large-scale industry. Savings rates in the agricultural
sector have at least until recéntly been low, perhaps_largely‘because_of‘
relatively unatiractive investment opportunities. 3 ‘Finally, there have:
been substantial remittances to the-rura& sector by urban wage earners,
which have gone largely +o consumption,2 As will be .suggested below,

these relations may now be changing as a result of the new highly .profitable
grein varieties.

In conclusien, then, we find that in the case of India all the three
mechanisms--government account, price relationships, and private account--
have transferred resources to the agriculitural sector. This situation
differs from that in Taiwan, Japan, Creat Britain, the Soviet Union, and
perhaps with most successful csses of development., The successful cases
of net transfer ¢f resources from agriculture have either had a basis

for repressive extraction of a surplus from agriculture through a wealthy
landowner class, a strong state operating through collectives, easily
taxed major agricultural exports, a technologically progressive agriculture
which generated large additionsl surpluses, or a combination of these.

For most contemporary low-income countries the route of technological
change in agriculture may be the only feasible one.



II. Techhological le:;a.ngee--5 and
Intersectorsal Resource Flows

It ig difficult to achieve continuous net resource transfers from a
technologically stagnant agriculture 1f those resources are invested .
productively in the non-sgricultursal sector. = Growth of - the noh=-agri-
cultural sector increases the demand for food. Relative agriculiural
prices will then rise in the face of the inelastic sggregate supply .
characteristic of technologically stagnant agriculture. As a result,
resources will ‘be transferred back to the agricultural sector--where
they will of course be subject to diminishing, and eventually to low
returnsg. In these circumstances, the greater the Increase in demand
for food, the greater the increase in agricultural prices, and the
greater the resource transfer to agriculture. If increased food imports
prevent increases. in agricultural prices, growth of the ron-agri-
cultural sector may then be halted by scarcity of forelgn exchange.

Tt is likely that policies which provide a net flow of resources out of
agriculture will have their incidence particularly on high-income rural
people who have relatively inelastic demand for agricultural commodities.
Simon's data for Senapur, Indis show income elasticity of expenditure . for
g1l food of the petty landicrd class at azbout 0.2, while it was about 0.9
for the landless labor class.2! Thus if resource trensfers from agriculture
foster increased employment and income. of low-income laborers, there will be
a net incresse in the demand for food and an upward pressure on food '
- prices. '

Increased demand for agricultural commodities incident to industrial

growth may arise from increased incomes that accompany expanded employ=

ment per worker and per family and does not necessarily indicate higher

real wage rates. Thus we see in Japan a long periocd of esgsentially constant
real Wageg,_while per worker, per capita, and per family real incomes rose
ra,pidly.2 Similarly the real agricultural wage rate in Taiwan was ‘quite
constant from 1911 to 1960 but, owing largely to increased employment per
family, per capita consumption rose over 50 percent.

In order to prevent increased industrial investment from increasing the
demand for food and thereby. raising relative agricultural prices and
transferring rescurces back to agriculture, gither the increase in .employ-
ment must be relatively small or the resl wage rate must be reduced
sufficiently to balance the aggregate income effect of increased employment.
Both are difficult to accomplish and both have unfavorable implications for
income distributien.

Ty contrsst to the situation of a stagnant agriculture, continucus techno-
logical change in agriculture permits some expansion in demand for agri-
cultural preducticon to be met without higher relative agricultural prices.
In these circumstances net transfers of resources from agriculture which



cause expansion of employment in the non-agricultural sectors are not
fully reversed by changes "in the terms of trade toward the agricultural
gector. In practice, technological cherge in agriculture also increases
the elasticity of aggregate supply by increesing the relative importance
of more demand-responsive inputs such as chemical fertiliwers.

Technological change in agriculture directly accelerates growth in.real
national income. It is also likely to influence relative prices o as

to encourage industrial development. . Because, however, such technological
change normally induces increased use of inputs from the ncn-agricultural
sector i1t may not induce increased net resource transfers to that sector.
What actually happens will depend on {a) the capital-output ratios
associated with the technological change, and {b) the changes in con-
sumption in the agricultural sector resulting from the technological
change.

Significantly higher returns to investment associated with new agri-
cultural technclogies, may shift the savings function and reduce. consumption.
Thus, an increasé in the flow of producticn goods to agriculture may be-
balanced by a decrease in the flow of consumption geods, Albernatively,

an incremental capital-output ratic less than one will allow immediate
concurrent increases in agricultural productlon and increased resource .
transfers from agricuiture. More generally the lower the ircremental .
capital-output ratio associlated with technplogical change the sooner

net resource transfers may resume., Reduction of the rate of technological.
change will &lsc shorten the period of accelerated net rescurce transferse-
elthough at the cost of lower rates of growth.

The Effect of High-Yield Crop Varieties

In the case of Taiwan, the net outflow of rescurces increased during

the twe periods of most rapid technologlcal change=-1920-35 and 1$50-60.

The rate of technological change aprarently did not slacken during these
periods and the level of per capita consumption in agriculture increased.
The incrementzl capital-cutput ratic, as defined in this paper, was
apparently less than one.. The prccess was accomganled by high incre-
mental savings rates within the agriecultursl sector, The technological
change in agriculture which produced these results was embodied -in the
introduction of improved seed, chemical fertilizer, and resticides; land
improvements made by agricultural lebor; and improved, labor-using cultural
practices. The increased labor used on ferms was drawn Trom within the
agricultural sector. Most of the resources drawn from other sectors

were for ltems of working capital. If we assume, - conservatively, that

this capital turned over in one year and provided a rate of return of 25
percent, the capital-output ratiec would have been 0.8, 3L 1r we assume

a faster turnover and alternative opportunities for the financial rescurces
during the rest of the year, or a higher rate of return, the capital-
output ratic would have been even lower.
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. Ohkewa's evidence shows that in Japan capital-cutput ratios for agriculture
declined sharply from 1885 to 1919 and remained low until after World

War II. 3'f Using & capital measure which excluded residential buildings,:
“but which still dineluded resources from within the agric¢ultural. sector,

his data showed the ceapital-cutput ratio near 1.0 for the total pericd

1885 through World War II.

‘Thege relationships sre consistent with current micro data for new high
yield crop varieties in India.  In areas where they are well adapted the.
ineresse in gross value of output of dwarf wheat and rice varieties is
typically four times as greet as the increase in cost of inputs purchased
from the non—agricultural‘sectorsb33 Preliminary studies in Indis also -
show that farmer's behavior with regard to savings is similar to that
noted -in Taiwah under similar circumstances. - That is, a very high
proportion .of the increments to income from new technology are saved,
The high incremental savings rates presumably reflect much higher returns
to investment when new technology is appl;ed

' The Irrlgatlon Problem .

Partlcularly in the tropiecs and in rice areas generally, water supplies

must be well econtrolled if high yield crop varieties are to be grown suc=
céssfully. Because irrigation may require large investment, the capital-
output ratics may be greater than one. It is here that conflict develops
between increaging net resource flows'from'agrlculture and growth of .
sgricultural production. This need not be the case if 1rr1gatlon is priovided
largely by -an.agricultural labor input.

In the case of Teiwan, large investment in irrigation occurred prior. to

the period of rapid technologlcal change in agrlculture, Thus, by 1925,

60 percent of the cropped acreage was irrigated in Taiwan so that capital-
output ratics during the period of technological change were very low.

Of course, the returns to irrigation investment were low prior. to the
period of technological change in- Ta1wan.3LL But when new Crop technologlies
-emerged in the 1920's the availability of irrigated area made thelr
application relatively essy, cheap, and quickly productive. Investment

in the irrigation system prlor +to the 1920's was financed by savings

in the agricultural sector or revenues cotherwise raised in that sector.

et transfer of rescurces from agriculture then inereased when technologlcal
change was. imposed on the already expanded irrigated acreage.

In contrast, in 1965, only 20 percent of the cropped acreage in Indila was.
irrigated. Because of the lack of.investment in irrigation prior to the

- period of rapid technological change in agrieulture, Indie should have
been able to provide a greater net outflow of resources than Taiwan in
its comparable periods. ' On the contrary, however, high rates of savings.
in the non-sgricultural sector and net flows of ‘capital from abroad

permitted a relatively rapid rate of growth in the non-agriculturai -~
séctor, which turned the terms of trade toward the agricultural sector
and sdded to the net inflow of rescurces to agriculture.
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The increase in returns to irrigation from new high yield variebties of
crops may. encourage the allocation of increased funds for irrigation develop-
ment in India and Pakistan. The capital-output ratios for minor irrigation
schemes such as tube wells plus the improved. technology may in practice -

be very low. A recént calculation for Aligarh Distriet, India, showed

this raglo te be l,S:l.35 Similar results have been noted for central
Indla. Investments in such smalle-gcale irrigation schemes have been
largely self=financed by the farmer .31 Although it is not clear precisely
what transfers of assets occurred, it is likely that some reduction of
consumption or sale of assets from the agricultural sector provided the
finaneing. This may have avoided the net flow of resources into agri-
culture otherwise required for the irrigation investment,

Large-scale irrigation schemes not only have higher capital-output ratios -
but mey require much more financing from outside the agricultural sector.
The extent of investment in large-scale irrigaticn depends on comparative
rates of return. The optimal investment pattern may call for a net rescurce
Tlow to agriculture, at least temporarily. In this case, of course, the
rate of growth of the non-agricultural sectors and the overall rate of
growth will be slower compared to a gituation of lower capital-~ocutput

ratios for techneological change in agriciulture.

ITT. Implicatiocns of Technological Change tc the
Means of Resource TransTer

Characteristics of technological charge in agriculture suggest some
specific means of resource transfer. For example, yield increasing
technclogical change, at least initially, raises dramatically the returns’
to land, thereby further strengthening the economic case for land taxes.
Unforturately land taxes appedr perticularly . unpalatable politically.

Relative agricultural prices tend to decline as yield increases thereby
transferring resources to other sectors. . Such price declines may not-
discourage agricultural production due to‘the cost reductions accompanying
new technology and due to the shape of response curves.3° Qoverzment
policy may usefully, (1) facilitate orderly price declines, and {2) help
translate the decline in agricultural prices into accelerated growth. in
industrial -investment and employment..

Yield iIncreasing technological change in agriculture is usually accompanied
by increased use cf purchased inputs, and greatly incredses the returns

t¢ them. Under these c1rcumstances, it is essential that input supplies

be increased rapidly as the demand curves shift. Clearly, the worst

possible policy, but one too often followed, is a subsidized price for-
inputs and inadequate supply. Technological change in agriculture offers
potential for large net transfers of resources out of agriculture not

because its added input requirements are small--they are in fact very large—-.
but because the rate of return on these inputs is very high.
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A tax .on variable inputs complementary to technological change, such as
on fertilizer, is inefficient on narrow economic grounds as it reduces
input use and causes a lQWer,than;dptimal'level of output. Yet, Taiwan
uged such a tax as a major means of drawing revenue from the agricultural
sector., Similarly, a tax on fertilizer was instituted in India following
introduction of high yield crop varieties.

In the context of rapid technological change in agriculture a tax on.
fertilizer is not as inefficient as at first might appear and has some’
features to recommend it. First, its incidence is somewhat in proportion
t0 the benefits from‘research and. other aspects of technological chahge-
with which fertilizer is so closely assscciated.” Second, there is evidence
that fertilizer response functions are essentially linear until they
reach their meximum.32 Thus, for a wide range of price relationships

the optimal guantity of fertilizer to use appears quite inelastic with
respect to price. In early stages of adoption, diffusion of fertilizer
use may be accelerated by highly:favorable price relationships. This
factor, however, diminishes in importence with time, .

Both a land tax or a reldtive decline in agricultural oHtput‘prices are
" to be preferred to atax on an input such as fertilizer. > A tax on
fertilizer is preferred tc¢ loss of investment opportunities which offer
" high rates of return, It is the political difficulty of effecting eco-
nomically preferable mechanisms for resource transfer that compels taxes
on veriable inputs. Fortunately, in a context of technologlcal change
such devices may not be. markedly inefficlent. -

Iv. Conclusion

Both in concept and in practice it is possible for the agricultural
séctor to make ldarge ‘net transfers of resources to cther sectores.. If -
thesge transferred rescurces are used preductively the rate of eccnomic .
growth can be-accelersted.

Het resource transfers are possible from a technologleally stagnant
agrlculture. But such transfers are difficult to achieve without either
an economically and politically powerful landlord class strongly motivated
to invest in the dcomestic. non-agricultural sectors, a pewerful unitary
government, or major exXport crops. 1 The first two conditions rarely
exist -in contemporary low-income countries. Low-income countries with
major export crops are among the few that tax agriculture heavily.

In many areas the current technological breskthroughs in agriculture

offer ‘large inecreases in cutput 2t incremental capital-output ratios

of less than one. This facilitates immediate and greatly accelerated.

net rescdurce transfers. Even if large investment in irrigation is a
necessary complement to technological change, increased net resource
cutflows may occur shortly after rapid technologicel chenge in,agriculture
begins., A wide range of devices may be used to facilitate such resource
transfers, including taxes of many types, lower relative agricultural
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prices, and direct ilnvesiment outside of agriculture by wealthy agri-
culturdlists. The change in the structure of demand accompanying the in-
creased agricultural output may well enhance these opportunities.

If a low-income country is to grasp the type of opportunity so well
exploited by Japan and Taiwan it must develop the infrastruc ture of
research and related institutions for developing, adapting, and applying
suitable high-yield crop varieties. It then must ensure the ready avail-
ability of a large qumtity of complementary inputs such as fertilizer.

A nighly elastic supply of inputs complementary o technologicsl change is
erucizl to the process. The economic incentive for using additional
inputs in agriculture is provided by fechnological change itself, which
increases output per unit of input. Under thesé circumstances, a wide
range.of devices 1s available.for transferring resources from agriculture.
There remain complex political problems of choosihg a combination of

these devices acceptable in the complex political and institutional
framework of a modernizing agriculture.
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substantial use of the work of Uma J, Lele, G. M. Desai, AshokDar, U.S.
Bawa . and Sheldon Simon. I am particularly grateful to Uma J. Lele for
guggesting major improvements in this paper.
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