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may have 1o rely upon external sources of funding, creating problems of
forcign debt servicing,

The availability of fertilizers is also considered o key constraint to the
widespread successlul adoption of the new varieties. ™ Lack of focal supplies of
essential ingredients niakes for dependence on foreign suppliers and a drain on
scaree Torcien exchange holdings, In addition, the internal arstribution of these
scarce supplies poses nrany serious problems notonly in terms of transporta-
ton and storage. but also i terms of cquity, since onhy the mor wealthy
farmers can atford them or have aecess to eredit for purchase.

Another essential physical inputis pesticides, Many ol the new strains are
not s discise-and pest-resistant as the traditional varietios. Also the planting
of a single variets woatickd may put the entire crop in jeopardy . as opposed o
the traditional svstem of plantmg ~simultancously neny varicties, cach heing
tolerant to particular pests and discares, Thus, the appropriate pesticides must
be avaiiable nd wproeram oreanized toalert farmers against the outbreak of
an epidenie, as well as oo encourage them o take preventative measures.

Unfortunael. iude research has been done on the potential harmtul
effects to the environment which the heavy applications of fertilizers and
pesticides along with the TIYA S miay have: Phe short-run production benelits
may be far outweighed by the long-run cost of o deterioration i the eeneral
environment. Howe s for many FDCS Gaeed with severe shortages ol food,
the long-run may not even be relevant,

Phere are a st of problems associated with the marketing of the final
product. The dramatic increases in production have tixed marketing facilities
to capacity, and i some cases insufficient storage facilities hase spelied fosses
o inseets, rodents, and weather, At the outset, the Umiracle rice " TR-S was
marketed At discount hecatise of poor cooking quaditn and low taste value
Fortunateh . some of the problems of consumer aceeptibility have been over-
come through the development of new varicties, such as TR-20 and TR-22,
refeased o {909

Another mportant marketing problem s the pricing of the final product,
On the one hand. many gavermments have mtroduced  price support programs
to provide adoption incentives to Farmers, While the price incentive has en-
couraged 4 posttive production response. the Tarzer output has meant heavy
government eapenditures under the gaaranteed price arrangements. Many
alfege that the withdrawal of price subsidies wourd decrease profitability and
discourage the turther dissemination of the new seeds. Qi the other hand. 1tis
arcued that price sunport may be so high as o discourage efficiency ! The
allocation of stebstantial agricultural laind o wheat and rice in response to
higher relative prices may fead to shortages i the output of alternative com-
modities, causing intlationary pressures and balance of payments problems.
High <upport prices create the additional problem of artificially raising inter-
nal prices se high that exporters are notable to compete on the world market. ™

Often the HIYV'S are introduced with thie ebjective of attaining self-
sufficiency. Once internal demands for wheat and rice are met, producers may
seek external markets.' The ability of the LDC's to sell surpluses to the world
will depend not only on the relationship betwean internal and external prices,
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hut also upon the trading policies adopted by the developed countries. Some
ol the policies that will be particularly relevant will be those regarding con-
cessional sales amd grants, trade barriers to protect domestic producers. the
preferential treatment accorded Tormer colonices, and the terms of the Inter-
national Wheat Avrecment, ™

The mpact of the wtroductiion of TIY VS oncthe net foreinn exchanee and
balince of pazments  sitaation deserves special attention by development
strategists Nssuming that international compenition can be met. the marketing
of surpluses abroad would hive o desiruble elfect o foreien exchange
carnings. 1also s obvious that the substitution of domeste production for
commerctal imports of food mmphes asavime for toreivn exchanee, However if
the imports were being supplicd under pubilic grints or concessional sales (e
the United States P A80 Procram, import substitution mas hose livle, if
any.eftect on forergn exchanee holdimes While 10 s true that sinee 1966 most
P8O sades have been for dollars ard convertthle currency erediis, these are
marde on very liberal ternms at Tow pates of interest. Addittons s the PE4s0
transuctions have been a convenient method of ceneratmy dev clopment tunds
within the recipient country, Sinee the meeption of this program, approsimate-
B 785 ol the correnaies peneiated Bve been tor countey ase rather than tor
U S use ana eltectively himve been o source of aternal savines for
developmental projects and procrams 7 Fiors should e made to assure the
continued ceneration of development tunds asomternal sapplics are substinated
for PLASO imports,

Phe realizavion of the vield potental or the YN Ciay necessitate divect or
idirect expenditures of forcien exchanee, chicthy torsertilizers and mechanical
cquipment. When counfed wath controfled wer apphications, the YN 'S of
rice and wieat can produce at least S0 nore erane For cach pound of fertilizer
used than tradinonal varicties ™ Thus, the porenaal tor terithizer use hus m-
creased by four to five tmes over the traditional cereals, causime the actual de-
mand for tertilzers o merease marhed s 7 Because most adopiers amoaye the
EDCS Qack the basic ingredients tor fertilizer production, they must depend
tpon imports of either finished fectilizers ormiermedinne materials for nving
withm the countra . b seme countries, seeh o Bindig and Pakistan, eftforts are

I

bemye made o merease the domestiv producton of fertihzers: howeser, even in
these cases Toreign exchange must be expeaded to support impaorts of capital
cauipment wsed inplanis, to meet external tranchine and Hoensiie oblivations,
ar Lo repatriate profits o Torcion direct mvestimeits

Below 1t v mdicated that L mechuonization niay accampam the intro-
duction of the HYN 'S For many nonnvdustinadized coantees thes imphes the
expenditure of Toreien exchange on the mmportaton of crpital equipment.
There are cases where the demand Tor farm equipment s stmulared local
production. sueh as seed drdivie Turkey and tractors i Tnde Hloweser, even
these operations usaally rely upon the mportation of mtermediate products
and raw materials to sustam production or require outlavs o foreien evehiinge
for debt service and profit reparmation. Because of the scarcity ot foreion
exchunge faced by most T DOS planners must wereh carefully the balance of
payments impact accompanying the mtroduction of the HY' VS against the op-
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portunity costs of foreign exchange expenditures when formulating an
agricultural development strategy.

There are two cconomic problems associated with the Green Revolution
that hinve sionificant social and political overtones: income distribution and
emplovment. Not only s the possibilite arincreased regional dispy trities in -
contes 4y oy real concern, as indicated above, but so o is the adverse dis-
tribution of income among Sanilies wathin the same region NMost ol the
«ulnplu\ are already relatively well of 2 These are the farmers who (/3 are
resporsive o cconontic incentives iad new technologicel possibitities. 7 wre
good agriculturalists Crat ean read and Tollow the necessary cultnvation fstru-
tions to guarantee maviman Vickds and ¢ ownrelatively Targe portrons of the
good an Wbl Tand. The shev m personal income distribution is further distorted
h\ the fuct that ondy the wealthy can atford the higher cost ot the new package
of inputs or have aceess to credit on reasonable terms, Teis also probable that
i many rural arcas the Tereer Girmers everdise rifluenee over the pricing anid
distribution of th inputs and creditt Phese institutionad arrangements make
i difTicult. i not mpossibles tor saadt farmers and tenants to share e the
benesits of the new technologey

There is some evidence that the farger farmers tahe thewr proits and
purchase more Lind aad nrchimery 55 Assuming that cconomies ol scile evist
the Larger Farnmng operations will be ina better position to sustam decreases i
nuarhet prices for the output as larger supplies enter the market than wall the
smaller ones. Givenr gosernment support prices, many ~mall farmers have
borrowed money merder to purchase the variable inputs required by the new
technology oo seeds, fertilizers, water, pesticides. etens Although total costs
are much Frgher than for traditionad varieties. profit expectations are pood in
light ¢ onar inteed prices and fower anerage costs resulbting from the dranatic
vield differences. tn facts numy formerly subsistence farmers nuy enter imto
commercial production under the new production possibifities. Should the
government release price supporis,at s the small operations that sl be most
adversely affected hecause of the stracture of total costs, Sinee o substintial
portion of total costs are vartable on sl tarmssa shehctall i niarket prices
for the finad commodits would make 1t impossible to cover variable costs,
causing o shutdown ol operations tor commeraal purposes,

On the other hand. Targe-scale operations would have a fareer portion of
total cosis e the tormn of fined costs te.es. machinery, buildings. Tand).
Therefore, these operations are eble 1o sustain the fosses entaled by o fallin
the nurket price over o wider range ol outputs than are small farmers,

In the Toneer run, the large operators may actually be able to inerease total
profits under the Tower market prices by ancreasing  the and area under
cultivation, T this fushion, average costs can he lowered by spreadimg the costs
of mechanicsl equipment over o barger total output, Clearls . the marketwall be
increased with Tower prices under farhy elastic demand conditions, One of the
ways Lt bind area can be inereased is through mortgage foreclosures on -mall
aperators who are driven out of Business by falling market prices. bnomany
cases, the ereditors who financed the small operators inttially are also farge
landowners. The veturn of small producers to subsistence cultivation or the
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mechanization of nearly afl tasks may have an adverse effect on total employ-
ment. Onee the mechanical power unit s introduced.  farmers may find it
possible to further reduce Labor costs by purchasing a number of attachments
which substitute for hand labor used in tasks where no critieal bottlenceks
currently exist. Various forms of government subsidies may miike such
purchases very profitable, from the private point of view. while ignoring the
social costs,

Another problem associated with tractorization lies in the fact that mul-
tipurpase tractors make it rzasible to exploita large kind arcas Thas may cause
Bindovwners to seek o eapand the scale of their operations. indenscly pop-
ulated areas. this will aggravate problems of rural emploviient. Tae displace-
ment of tenants and expansion in the size of aperations is a familiar oceurrence
in regions where HY V'S hive been introduced 2 The net effectin these cases is
fabor displicement. the aggrivation of income disparitics, and the ereation of a
rural proletariat,

hus, government policy should be aimed at selective mechanization to
clininate  production boudonecks wnd o expund total emplovment
possibilities. Quite often itis possible to eliennate such bottlenecks through the
use of animat power, which has advantages over tractorization in that it tends
to be lubor-absorbing, does not depend upon a complex service component,
and does not entail heavy expenditures of foreign exchinge.™ In nuny cuses,
simple animal-powered machinery can be Tahricated in the countryside,
offering increased of-farm rural emplovment.

The mechanization ol specific tasks should take place inoresponse to
relative prices that reflect the real periodic scarcity of Tabor resources during
planting and harvesting, However, the general tractorization ol agricaiture
(i.e.. the mechanization ol all farming operations often tikes place i response
1o fuctor prices that do not reflect accurately real scarcities. fnomost LHDCs,
characterized by an abundance of fubor relative to capital resourses. elficieney
in resource allocation calls for the application of a relatively Tubor-intensive,
capital-saving technology. Howevere government policy may be directed
towarda the tractorization (capital-mtensification) of the agricultural sector so
as to emulate the United States and Soviet models of “modern™ agriculture,
The relative factor prices are distorted 1o clicit such o response by garmers
through such means as overvatued and multiple exchange rates. tax write-ofls,
negative real riates of interest. and minimum wage legislation. The resultis that
private profits are raised tor farmers whao substitute capital for Libor, but onh
at the expense of substantial social costs in the form ol varal unemployment
and rarat-urban migration, accompanicd by general social and political
instability, "

Now that the agronomic harriers to greater food production have been sur-
mounted, @ host of aew problems have arisen that fall primarily in the purview
of the social seientist, The mereasing number of articles desceribing social and
political unrest in the countryside attest 1o the unexpected repercussions ae-
companying the introduction of the new seeds. ™ Larger and farger segments of
the population are demanding a share in the benefits offered by the “seeds of
change.”™ In order to harness the potential of the Green Revolution and











